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LMVED~TD (NOD 26 May 76) 5th Ind /19 74
SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement
No. 5A, Citrus Lakefront Levee, IHNC to Paris Road

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss., 39180 13 Jan 77

TO: District Engineer, New Orleans, ATTN: LMNED-MP
The actions taken to resolve the comments in the 3d Ind are satisfactory.

FOR THE DIVISION ENGINEER:

y 220

wd incl R. H. RESTA
Chief, Engineering Division

CF:

DAEN-CWE-B (13 cy)
w 13 cy 4th Ind and Incl 4
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LMNED-MP (26 May 76) 4th Ind

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 5A,
Citrus Lakefront Levee, IHNC to Paris Road

DA, New Orleans District, Corps of Engineers, PO Box 60267, New Orleans,
LA 70160 1 Dec 76

TO: Division Engineer, Lower Mississippi Valley, ATTN: LMVED-TD
1. Disposition of the comments contained in the 3d Ind is as follows:

a. Para a. Concur. Inclosure 4 is a revised stone gradation curve
reflecting this change.

b. Para b. Comment is noted and the files will be documented as
requested.

c. Para c¢. None of the comments and/or recommendations made in
the four referenced letters pertained specifically to the Citrus Lakefront
levee, THNC to Paris Road reach of the project. Therefore, copies of
these letters were not included in the subject report.

2. Only one comment contained in the four letters pertains to the entire
project. That one was offered by the Louisiana Wildlife and Fisheries
Commission in their statement for the 22 February 1975 public meeting,
which was discussed in paragraph f.of the 2d Ind to this chain of corres-
pondence. The remaining recommendations pertain to other specific
features of the project. Copies of the letters and/or statement and our
responses pertaining to the specific reaches will be included in future
design memorandums for the respective reaches.

3. Copies of the letters from the US Fish and Wildlife Service (17 March
1975) and the National Marine Fisheries Service (21 March 1975) and the
Louisiana Wildlife and Fisheries Commission statement at the 22 February
1975 public meeting can be found in the Record of Public Meeting for the
subject meeting dated June 1975. The 1 October 1975 EPA letter and our
response are included in the chain of correspondence dealing with the
Statement of Findings for the above meeting dated 22 August 1975.
Responses to the other three letters/statement are included in the

Statement of Findings.

FOR THE DISTRICT ENGINEER:

1 Incl FREDERIC M. CHATRY
Added incl 4 Chief, Engineering Division
4. as
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LMVED-TD (NOD 26 May 76) 3d Ind

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 5A,
Citrus Lakefront Levee, IHNC to Paris Road

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss. 39180 12 Nov 76

TO: District Engineer, New Orleans, ATTN: LMNED-MP

The information furnished and actions taken in response to comments in the
1st Ind are satisfactory subject to satisfactory resolution of OCE comments
in para 5a of letter dated 25 Aug 76, subject as above, as discussed in our
3d Ind, dated 9 Nov 76, and to the following:

a. Para l.aa and Inclosure 2. The lower limit of the Djg stone size
for the 30-inch riprap is too small and could result in an excess of fines.
This limit should be changed to approximately 25 pounds.

b. Paragraph 1b. The statements therein contained are correct.
Although the 1966 assurance is binding, the project should not proceed in
the absence of an agreement complying with PL 91-646 as to the Barrier Plan;
however, since paragraph 1li states there are no relocations pursuant to
Public Law 91-646 involved in this reach, you should so document your files.
With this documentation, this item of work can proceed. This is ap exception
in this case only and does not constitute total endorsement of such procedure.

c. Para 1f. It is stated that the draft EIS was distributed in April
1972, that agencies were sent a copy of the final EIS in August 1974, and that
coordination subsequent to 1968 was too extensive to include in this report.
The stated dates are incorrect. The draft and final EIS were distributed in
May 1972, and September 1974, respectively. Copies of letters from the
U. S. Fish and Wildlife Service (17 Mar 75), the National Marine Fisheries
Service (21 Mar 75), the Louisiana Wildlife and Fisheries Commission (22 Feb 75),
and the EPA (1 Oct 75), should appear in Appendix A. District's responses
to comments contained in this more recent coordination should be included in
the report.

FOR THE DIVISION ENGINEER:

wd all incl ‘ W
Chief, Engineering Division

CF w 13 cy 2d Ind & Incl 2§3:
DAEN-CWE-B (13 cy)

-
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LMNED-MP (NOD 26 May 1976) 24 Ind

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 5A,
Citrus Lakefront Levee, IHNC to Paris Road

DA, New Orleans District, Corps of Engineers, PO Box 60267,
New Orleans, LA 70160 6 Oct 76

TO: Division Engineer, Lower Mississippi Valley, ATTN: LMVED-TID
1. The disposition of comments contained in the 1st Ind is as follows:

a. Para la. We concur. Para 3, page 2 of the GDM should be
changed by adding the following paragraph:

"c. Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970, (Public Law 91-646). The local interests are
required to comply with the applicable provisions of this act."

b. Para 1b. New assurance agreements embodying the deferred
payment plan have been received from Orleans Levee Distriet and are
complete as to supporting documents. Instructions from LMVRE-A were
that separate assurances would not be forwarded for acceptance, but
rather that all assurances be forwarded in one assembly.

We do have an acceptable assurance supplementing the 1966 assurance
covering Public Law 91-646, but for the Chalmette Area Plan only.
Nonetheless, the 1966 assurance is, although not supplemented to include
Public Law 91-646 for the Barrier Plan, binding under contract law for
all other requirements contained therein, and shall remain binding until
acceptable separate assurances are received from other agencies covering
the entire project.

c. Para lc. The 54-inch diameter sluice gate will remain open
at all times except when a hurricane strikes. It will then be closed
to prevent water from flowing to the protected side. This gate will
be closed well in advance of a hurricane. The operation of this gate
is the responsibility of the Orleans Levee District.

d. Para 1ld. EPA's comments and applicable letters thereon
regarding maintaining water quality are responded to in the GDM in
para 64b, page 35. We stated that measures incorporated to reduce
the impact of this work on the water quality will be added to the
project during preparation of the plans and specifiecations for this
reach. It is beyond the scope of a GDM to specify these measures.



LMNED-MP (NOD 26 May 1976) 2d Ind 6 Oct 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 5A,
Citrus Lakefront Levee, IHNC to Paris Road

e. Para le. There has been more extensive coordination with
the Southern Railroad that was not shown in the GDM and/or has occurred
subsequent to the 2 Sep 75 letter. In fact, this GDM could have been
submitted months earlier if we did not have the trouble of obtaining
the Southern Railroad's approval of our plan. They have been very
adamant on every point.

Furthermore, the Orleans Levee District is very interested in getting
this reach of the project built as soon as possible because this area
is the weak spot in the existing hurricane protection system for New
Orleans.

Therefore, since we expect stiff opposition from the Southern Railroad
about this matter and in the interest of expediting the remaining
planning work for and the eventual construction of this reach, we
recommend the additional cost (approximately $25,000) to provide the
600-foot spacing be considered a project cost. The Orleans Levee
District agrees with this approach.

f. Para 1f (1) The draft envirommental statement for the entire
Lake Pontchartrain, Louisiana, and Vicinity hurricane protection project
was distributed for review and comment in April 1972. No significant
modifications have been made to the project plan including this reach
presented therein. Copies were sent to the US Department of the
Interior who responded by letter dated 8 November 1972, the US Depart-
ment of Commerce who responded by letter dated 26 June 1972, the
Environmental Protection Agency who responded by letter dated 7 June 1972,
and the Louisiana Wildlife and Fisheries Commission who responded by
letter dated 24 July 1972. Each of these agencies were sent a copy
of the final environmental statement in August 1974.

Environmental agencies were provided an additional opportunity to
evaluate the effects of the project on the areas of their expertise
on the occasion of the 22 February 1975 public meeting. The Regional
Director of the US Fish and Wildlife Service by letter dated 17 March 1975
made six recommendations concerning the construction of the project.
All but one of these recommendations will definitely be implemented.
The remaining recommendation is still being studied. The Regional
Director of the National Marine Fisheries Service by letter dated

21 March 1975 endorsed, in essence, the recommendations of the US
Fish and Wildlife Service. The Director of the Louisiana Wildlife
and Fisheries Commission in a statement for the 22 February 1975
public meeting requested that the design of the ponding areas for

the Chef Menteur Complex be coordinated with that agency. He also




LMNED-MP (NOD 26 May 1976) 2d Ind 6 Oct 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 5A,
Citrus Lakefront Levee, IHNC to Paris Read

recommended a periodic review and evaluation regarding the project
effects on fish and wildlife. Both will be done.

On 22 August 1975, copies of the record of the 22 February 1975 public
meeting and the statement of findings on same were forwarded for review
and for approval of the dredged material disposal plan. By letter

dated 1 October 1975, the Regional Administrator of the US Envirommental
Protection Agency approved the dredged material disposal plan and made
two other recommendations, one of which is being implemented and one

of which is still being studied.

This extensive coordination subsequeht to 1968 is considered to be
sufficient. The coordination was too extensive to include in this
report. ‘

g. Para 1f (2). The alinement along the lakeshore would have
directly affected campsites and disrupted the esthetic natural state
along the lake in this area. The alinement between the Southern Railway
embankment and the Hayne Blvd. right-of-way would preserve the lakeshore
campsites and the natural setting of the shoreline of Lake Pontchartrain
in this reach.

The final EIS has been reviewed and adequately covers the impacts of the
project. The results of the envirommental studies and assessments noted
on page 4, paragraph 5h of the GDM, are included in the final EIS.

The Citrus area consisting of 14,800 acres is presently leveed. Of this
total, 13,750 acres are residential, commercial, and/or nonswamp wooded
lands, and 1,230 acres are leveed swamp. The impact of the additional
protection on the existing wildlife habitat will be minimal since the
non-developed areas are nonwetlands and are covered mostly with marsh
elder, eastern baccharis and willow which are marginal for food value to
wildlife species. All three species provide excellent cover but are
generally considered marginal as wildlife habitat.

h. Para 1lg (1). The real estate costs were verified by the
values determined in a gross appraisal report made in December 1975.
However, under Table 5 - Lands and Damages, 01 Lands, construction
easements should show 2.514 acres instead of 3.034 acres,

i. Para lg (2). There are no relocations pursuant to Public
Law 91-646 involved in this reach. This item should appear between
"Contingencies and Real estate hired labor" under Table 5 ~ Lands and
Damages, page 43, and it should show zero cost.



IMNED-MP (NOD 26 May 1976) 2d Ind 6 Oct 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 54,
Citrus Lakefront Levee, IHNC to Paris Road

Je Para 1lg (3). The acreage figures shown on the pertinent data
sheet should be changed from "54 to 2.5" to "11.26 to 2.94", respectively.

k. Para lh. Annotations marked in red on pages 22 and 38 and
plates 3, 15 and 18 were noted.

1. Para 2a. We concur. The fourth sentence should be changed
to read, "A 12-inch diameter corrugated metal drain pipe, sloped
approximately 1 on 60 will extend from the catch basin under the rail-
road embankment into a narrow drain outlet in the wave wash protection
from B/L station 64+00 to B/L station 331+50."

m, Para 2b. Slope sloughing of the landside levee slope due to
prolonged hurricane rainfall was analyzed using the method of planes
analysis and is shown on plates 50, 51 and 52. These analyses were
performed using one-half of the friction angle in sand to simulate
steady seepage conditions.

n. Para 2c. Predrilling is not necessarily required for install-
ing the service piles. However, past experiences have shown difficulty
in driving concrete piles to the desired grade through sands and silty
sand materials., Also, driving resistances as shown on the capacity
curves of the test piles may indicate the necessity for predrilling.

The P&S will be written to allow the contractor to drive the piles
without predrilling. But, if he has difficulty, the contractor will
be required to predrill,

o. Para 2d (1). Concrete sheet piling is required in the
railroad embankment in lieu of steel sheet piling in order to avoid
corrosion problems. The air pockets which are present in the ballast
would enhance the occurrence of corrosion if steel piling were used.

P. Para 2d (2). Since the railroad embankment consists of ballast
and other pervious materials, sheetpiling is needed to prevent the
occurrence of piping.

q. Para 2e (1). Concur. The contract specifications will
require the contractor to keep the pipes clear throughout the term of
the contract. If erosion is still occurring at the conclusion of the
contract, the Corps will request the Orleans Levee District to keep the
lines clear until the erosion ceases. Any costs incurred by the levee
district in this regard would be creditable toward their required 30
percent contribution. :




LMNED-MP (NOD 26 May 1976) 2d Ind 6 Oct 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 5A,
Citrus Lakefront Levee, IHNC to Paris Road

r. Para 2e (2). Concur. The contract plans will be so noted.

s. Para 2e (3). The installation of the sluice gate in the
54-inch diameter culvert will be included into phase three.

t. Para 2f. Ramps were used where possible when enough space
was available. Ramps are cheaper than floodgates, require no closure
prior to a hurricane and are a more efficient closure because of no
leakage. The ramps also provide access to and from the protected side
for a longer period of time during the approach of a hurricane.

u. Para 2g. The Jahncke Pumping Station will not require further
modification. Local interests will be given credit towards their
30 percent share of the cost for the installation of the sluice gates
at the Jahncke Pumping Station. Therefore, the items are listed in
the cost estimate as a project cost even though the modification is
complete.

V. Para 2h (1). The sluice gate structure is a relocation
item and will be constructed by local interests. The proposed
connecting conduit is not a part of the project and, as a result,
we have impressed upon local interests the wisdom of constructing the
conduit with the sluice gate structure and local interests are presently
considering this alternative.

w. Para 2h (2). The 50-inch pipe is the discharge line from
the existing pumping station. The pipe passes over the top of the
enlarged levee and is equipped with a vacuum breakers therefore, no
positive closure is required.

X, Para 2h (3). Plate 15 clearly shows a dashed line with arrows
projecting from each side which designate who will construct what at
this location. Others will construct everything to the right of the
dashed line and the government will construct everything to the left
of the dashed line. The Citrus Canal closure will be constructed prior
to our levee work,

y. Para 2i (1). The 2-foot thickness of riprap on the lakeside
of the levee is needed for interim wavewash protection because this
closure will be built prior to the wavewash protection for the entire
project. This 2-foot thickness of riprap should replace the extra
2 feet of clay cover requested. Furthermore, we have already approved

10




LMNED-MP (NOD 26 May 1976) 2d Ind 6 Oct 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake Pontchartrain
Barrier Plan, General Design Memorandum No. 2, Supplement No. 5A,
Citrus Lakefront Levee, IHNC to Paris Road

these plans for local interests, who will construct this closure. It
would be difficult to request local interests to change their plans at
this late date. Also the stability of the closure was checked during
our review and an adequate factor of safety was calculated using the
section as it is shown in the GDM.

Z. Para 2i (2). On the contract plans the lake end of the pipe
will be located flush with the surrounding riprapy therefore, support
will not be required.

aa. Para 2j (1). Based on possible storm surges and wave action,
30-inches of riprap underlain by 6-inches of gravel on a plastic filter
cloth having the stone size presented on incl 2 should be used as
minimum layer thickness for riprap below the invert of the drainage
culverts. We are also furnishing the stone gradation (incl 3) for the
12-inches of riprap underlain by 4-inches of shell around the catch basins.
Note, these layer thicknesses and stone sizes also apply to plate 33.

"bb, Para 2j (2). Concur

cc., Para 2k (1) & (2). Concur., The contract plans will be
appropriately noted.

dd. Para 21. Concur. The wood mat was developed for the purpose
of obtaining the railroad company's concurrence in allowing materials
to be cast over the tracks. The railroad company will not allow
substitution unless they approve the substitute plan. The plans and
specifications will allow the contractor to propose a substitute plan.

FOR THE DISTRICT ENGINEER:

Al B Nsnh

2 Incl FREDERIC M. CHATRY

wd Incl 1 Chief, Engineering Division
Added 2 incl

as )

CF: w/incl
HQDA (DAEN-CWE-B)

11
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LMVED-TD (NOD 26 May 76) 1st Ind

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake
Pontchartrain Barrier Plan, General Design Memorandum
No. 2, Supplement No. 5A, Citrus Lakefront Levee, IHNC
to Paris Road

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss. 39180 12 Jul 76

TO: District Engineer, New Orleans, ATTN: LMNED-MP
1. Approved subject to the following comments:

a. Page 2, Para 3. An additional item of local cooperation is
compliance with the provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970, Public Law 91-646.
This is treated under Paragraph 55; however, it should be set forth
as an item of local cooperation.

b. Page 6, Para 8d. We concur in the last sentence of this
paragraph; however, the new assurance agreements embodying the deferred
payment plan require approval of the Office, Chief of Engineers. The
1966 assurances, of course, do not cover the requirements imposed by
Public Law 91-646. The supplemental assurances (paragraph 8b) were net
in acceptable form. Thus, we have no agreement which meets the
requirements of law. The agreement referred to in paragraph 8d should
be finalized and approval of OCE secured prior to initiation of
construction.

c. Page 25, Para 40c(2). Operating criteria should be developed
for the 54-inch diameter sluice gate.

d. Page 35, Para 64. EPA (then FWPCA) comments and applicable
letters thereon regarding maintaining water quality are not responded
to in this document. Response should include measures incorporated to
reduce impact of construction on water quality, any silt detention
devices at construction sites, any measures to confine turbidity at
borrow areas.

e. Page 36, Para 65b(4), Appendix C, Page C-5, Para 6. As stated
in these two paragraphs, the spacing between catch basins could be at
900-foot intervals and still provide adequate drainage for the area
during the design storm. Therefore, if the Southern Railway dictates
the interval to be 600 ft (Appendix A, letter of 2 Sep 75) then they
(the railroad) should be required to pay the additional cost to provide
this betterment.

f. Page 35, Para 63 and Page 37, Para 66. (1) Para 66a states
that extensive coordination has been accomplished with appropriate
agencies relative to fish and wildlife and water quality. Information
elsewhere in the report (Appendix A) indicates that the most recent
direct coordination with USEFW and FWPCA (now EPA) was in May 1968.




LMVED-TD (NOD 26 May 76) 1st Ind 12 Jul 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake
Pontchartrain Barrier Plan, General Design Memorandum
No. 2, Supplement No. 5A, Citrus Lakefront Levee, IHNC
to Paris Road

Subsequent to 1968, there have been several changes in project design,
including alignment. Environmental interests have become more acute.
The 1968 coordination predates the 1969 National Environmental Policy
Act and many current policies on interagency coordination. In view
of these changes, you should consider the need for additional
coordination with environmental agencies.

(2) Para 66 should contain an assessment of the changes in impacts
created by the changed alignments. A statement should also be made
indicating that the existing EIS has been reviewed and adequately
covers the impacts of the project or that the existing statement will
be supplemented if the assessment reveals this is necessary. The
results of the environmental studies and assessments referred to on
page 4, para 5h, could have been included as a basis of establishing the
adequacy of the current EIS. The impact of the additional protection
on the existing wildlife habitat is not adequately covered.

~g. Table 5, Estimate of First Cost. (1) Real Estate costs should
be verified.

(2) Table 5 (cont'd), page 43, includes no item for Public Law
91-646. The only improvement listed is chain link fence. In view of
paragraph 55, at some place in the report it should be shown whether
there are relocations pursuant to Public Law 91-646 involved.

(3) The total acreage shown in Table 5, page 43, does not agree
with the pertinent data tabulation inserted behind the table of
contents. This discrepancy should be reconciled.

h. Annotations in red on pages 22 & 38, and Plates 3, 15, § 18.

2. The following comments may be resolved concurrent with preparation
of plans and specifications:

a. Page 14, Para 29a(2). In the fourth sentence the slope of the
12-inch diameter CMPs is stated as varying. This does not agree with
IV on 60H slope as indicated on Plate 34, para 40a, or para 6 in
Appendix C. Para 29a(2) should be corrected to agree with the other
portions of the DM.

b. Page 15, Para 30b. The last sentence states that analyses
were made to investigate sloughing of the landside levee slope due to
prolonged hurricane rainfall. For record purposes the procedures used
in these analyses should be described.

c. Page 21, Para.33c(2). This paragraph mentions predrilling as
a means for installing the service piles. There are no apparent reasons
why the concrete piles cannot be driven to the desired grade.

3




LMVED-TD (NOD 26 May 76) 1lst Ind 12 Jul 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake
Pontchartrain Barrier Plan, General Design Memorandum
No. 2, Supplement No. 5A, Citrus Lakefront Levee, IHNC
to Paris Road

d. Page 21, Para 34a(2). (1) The reason for using concrete
sheet piling instead of steel sheet piling beneath the railroad
embankment is not apparent and should be explained since use of
concrete sheet piling could require the Contractor to have
additional equipment on the job.

(2) Since this railroad embankment ties into earthen levee on
either side, the need for sheet piling should be explained.

e. Page 22, Para 37b(1l). (1) In following the construction sequence
outlined in this paragraph, the District should insure that the 12-inch
drain pipes do not become clogged with material removed by rainfall
runoff from the newly constructed and/or enlarged levee. To prevent
this from occurring, each pipe should be inspected after a significant
rainfall and cleaned out if needed. This procedure should be repeated
until a good sod cover is established.

protecthon
(2) Immediately after placementfof the drain pipes, the sequence
could include the placement of riprap at the outlet end of each

pipe. This will prevent scour holes developing at each outlet.

(3) This paragraph should be expanded to specify the phase that
will include the installation of sluice gate in the 54-inch diameter
culvert,

f. Page 24, Para 39c. The first sentence states, '"In lieu of gates,
roadways will be ramped over the flood protection in two locations.'" The
reasons for providing ramps instead of floodgates should be explained.

g. Page 24, Para 40c(l). The fourth sentence states that the
Jahncke Pumping Station will not require modificatien. Item 02 of
the cost estimate, page 43 shows, however, a list of items to be
constructed at the Jahncke Pumping Station. This apparent discrepancy
should be resolved. :

h. Plate 15. (1) A note on the Citrus Canal Crossing section
states that the temporary walls of the sluice gate structure will be
removed at a later time and replaced by conduit. Since this procedure
would no doubt require the excavation of a large portion of the closure
section to be built under this contract, consideration should be given
to placing this conduit before constructing the closure section.

(2) The Citrus Canal Crossing plan shows a 50-inch steel pipe to be
constructed by others. The need for this item should be discussed in the
text along with the method for providing closure.



LMVED-TD (NOD 26 May 76) 1st Ind 12 Jul 76

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake
Pontchartrain Barrier Plan, General Design Memorandum
No. 2, Supplement No, 5A, Citrus Lakefront Levee, IHNC
to Paris Road

(3) This plate shows that a sluice gate structure with a sheet
pile cutoff will be constructed at the Citrus Canal Crossing.
Para 29c, however, states that these items will be constructed by
others, The questions of who will construct these items and at
what point in the sequence of construction should be clearly
explained.

i. Plate 16. Wavewash Protection for Citrus Canal Shell Closure.
(1) The section shows a 2-ft thickness of semicompacted clay covered
by riprap on the lakeside of the levee. The 2-ft thickness is considered
to be too thin and should be increased to 4 ft. It also appears that
the 2-ft thickness of riprap on the lakeside of the levee could be
deleted since protection is being provided by the wavewash protection
located lakeward. ’

(2) The lake end of the pipe should be supported.

j. Plate 34. (1) To insure that adequate riprap protection is
provided at the outlet end of each pipe, a minimum blanket thickness
should be specified.

(2) The section at drain pipe shows an existing catch basin and
pipe to be plugged and a new catch basin. and drain pipe to be
constructed at the same location. In order to prevent possible
leakage through the old drain pipe, suggest the new catch basins be
constructed at different locations from the existing catch basins.

k. Plate 36. (1) Minimum width of rung should be 1'4".
(2) Grabbars should comply with OSHA 1910, 27(d)(4).

1. Plate 42. Suggest that in lieu of explicitly stating that the
wood mats illustrated on this plate be the one and only way to protect
the rails paralleling this item, the Contractor should assume the
responsibility for the protection of the rails as well as the safety
of passing trains. The mats illustrated on this plate could be advanced
as one acceptable method for rail protection.

FOR THE DIVISION ENGINEER:

Rotedt S Cawfrmnn

1 Incl R. H. RESTA
Mkd cy Incl 1 Chief, Engineering Division

CEF: 13
DAEN-CWE-B (14 cy)
w/Mkd cy Incl 1




DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS L
P. O. BOX 60267 5“
NEW ORLEANS, LOUISIANA 70160

IN REPLY REFER TO
IMNED-MP 26 May 1976

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity, Lake
Pontchartrain Barrier Plan, General Design Memorandum
No. 2, Supplement No. 53, Citrus Lakefront Levee, IHNC
to Paris Road

Division Engineer, Lower Mississippi Valley
ATTN: IMVED-TD

1. The subject supplement is submitted herewith for review and
approval, and has been prepared generally in accordance with the
provisions of ER 1110-2-1150 exclusive of the Phase I-Phase IT
planning procedure.

2. Approval of this supplement is recommended.

Mqa—:

1 Incl (16 cy) Y J. RUSH III
GDM No. 2, Colonel, CE
Suppl. No. 5A fwd sep District Engineer
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PERTINENT DATA

Location of project

Rydrologic ‘data

Temperature: Maximum monthly
Minimim monthly

Average annual

Annual precipitation Maximum

Minimum
Average

Pydraulic design criteria--tidal
Design hurricane--Standard Project

Hurricane (SPH) Frequency
Central Pressure Index (CPI)
Maximum 5-min. average wind

Levee )
Method of construction

IL.evee length
Elevation, varies
Crown width
Floodwall (I and T)
Floodwall length
Elevation, varies

Drainage structures
Location: B/L Station 33+21

B/L Station 31400 to 64+00

B/L Station 64+00
B/L Station 64+50 to
B/L Station 331+50

B/L Stations 74+00,
155+50 and 236+50

s

1
otherwise noted.

Southeastern Louisiana
in Orleans Parish

89.8° Fahrenheit
46.3° Fahrenheit
69.3° Fahrenheit

85.73 inches
31.07 inches
60.07 inches

1: in 300 yrs
27. 5 inches of mercury

Hauled, semi-compacted
- clay fill

5.5 miles

10.51 to 13.5

10 feet

0.9 miles
10.5 to 14.0

Sluice gate to be added
to existing 54" culvert
Concrete catch basins on
600 foot centers with CMP
collector pipe between levee
and embankment
30" # CMP culvert with
concrete catch basin

Concrete catch basins with
12" @ CMP culverts all on
600 foot centers

Sluice gate to be added
to pumping stations'
discharge facllities

Flevations contained herein are in feet referred to mean sea level unless



PERTINENT DATA (Cont'd)

Gates
Location: W/L Station 3+90.29
and W/L Station 107+65.91

W/L Stations 5+23.38, 9+90.70,
and 29+11.89

Rights-of-way - :
Permanent rights-of-way
Construction easements

Estimated first cost
Levees and floodwalls
Engineering and design
Supervision and administration
Relocations
Lands and damages
TOTAL

Steel overhead roller
gate in a concrete
- monolith

Stéél sﬁing type in a
concrete monolith.

;. .54 acres

2.5 acres

" $10,316,000

1,322,000
979,000
1,707,000

876,000
$15,200,000



.LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO. 2 - GENERAL DESIGN
SUPPLEMENT NO. 5A
CITRUS LAKEFRONT LEVEE
IHNC TO PARIS ROAD.

PROJECT AUTHORIZATION

g 1. Authority.

a. Public Law. Public Law 298, 89th Congress, lst Session,

approved 27 October 1965, authorized the '"Lake Pontchartrain,
] Louisiana, and Vicinity,'" hurricane protection project, substan-
tially in accordance with the recommendations of the Chief of
Engineers in_House Document No. 231, 89th Congress, lst 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 sheet-pile wall along the levee west of the
Inner Harbor Canal in New Orleans; raising the rock dikes and
landward gate bay of the planned Seabrook lock; -construction of a
new levee lakeward of the Southern Railway extending from the
floodwall at New Orleans Alrport to South Point; enlargement of
the existing levee extending from US Highway 90 to the Gulf
Intracoastal Waterway, thence westward along the waterway to the
Inner Harbor Canal, together with riprap slopes along the canal;
construction of a concrete capped sheet-pile wall along the east
levee of the Inner Harbor Canal between the Gulf Intracoastal
Waterway and the New Orleans Airport...."




Para lc

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...Il concur in the recommendation of the
Board of Engineers for Rivers and Harbors."

2. Purpose and scope. This memorandum presents the essential
data, assumptions, criteria, and computations for developing the
plan, design, and cost for the project levee feature along the
Citrus lakefront from the Inner Harbor Navigation Canal (IHNC) to
Paris Road. Its purpose is to present sufficient detail to
provide an adequate basis for preparing plans and specifications
for the levee and appurtenant structure construction without
additional design analysis, and is accordingly presented in
feature design memorandum scope.

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 in 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 interests furnish assurances
satisfactory to the Secretary of the Army that they will, without
cost to the United States: ’

"(1) Provide all lands, easemernits, 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 Un1ted States free from damages
due to the construction works,

"(4) Bear 30 percent of the first cost, to consist of .
the falr 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



Para 3a"(4)

with approved construction schedules 1tems of work of equivalent
value as determined by the Chief of Engineers, the final appor-

tionment 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, and 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 93-251).
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,
Loulsiana, authorized by section 204 of the Flood Control Act of
1965 (Public Law 89-298) 1s 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."
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INVESTIGATIONS

4, Project document investigations. Studies and investigations
made in connection with the report on which authorization is
based (H.D. No. 231, 89%th Congress, lst Session) consisted of:
research of information which was available from previous reports
and exlsting 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 publie
hearing was held in New Orleans on 13 March 1956 to determine the
views of local interests.

5. Investigations made subsequent to project authorization.
Surveys and studies made subsequent to project authorization for
this reach of levee include:

a. Alternate plan studies to include alternative alinement
studies and alternative construction method studies;

b. Aerial and topographic surveys;

C. Soils investigations including general and undisturbed
type borings and associated laboratory evaluations; :

d. Detailed design studies for levee, concrete floodwall,
and gap closure construction including levee section stability
determinations;

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

f. Real estate requirements and appraisals;

g. Cost estimates for the levee, concrete floodwalls and
gap closures, drainage catch basins and culverts, railroad gap
closure, pumping station discharge modifications, road ramps and
utility relocations;

“h. Environmental effects and evaluations;

i. Comprehensive public meeting held on 22 February 1975.
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6. Planned future investigations. Upon completion of the
entire reach, this feature will be turned over to local interests.
Accordingly, any future investigations would be performed by
local interests and no future investigations will be required by
and/or for the Government.

LOCAL COOPERATION

7. Local cooperation requirements. The conditions of local
cooperation as specified in the authorizing laws are quoted in
paragraph 3. .

8. Status of local cooperétion.

a. Assurances from the Board of Levee Commissioners of the
Orleans Levee District for the Barrier Plan portion of the project
were originally accepted on 10 October 1966. Because of the
rising non-Federal cost of participation and the widespread
benefits to be derived by surrounding parishes, the Orleans Levee
District requested assistance in carrying out the assurances.
Accordingly, the Governor of the State of Louisiana by Executive
Order Number 80, dated 5 March 1971, designated the Louisiana
Department of Public Works as the agency to coordinate the
efforts of the Orleans Levee District, the Pontchartrain Levee
District and the St. Tammany Parish Police Jury in carrying out
assurances of local cooperation for the portions of subject
project within their respective jurisdictions. The designation
was under the authority of Section 81, Title 38, Louisiana
Revised Statutes of 1950.

b. Acceptable assurances, pursuant to the distribution of
the non-Federal responsibilities through the Louisiana Department
of Public Works, were received from the Board of Levee Commissioners
of the Orleans Levee District and the Board of Commissioners of
the Pontchartrain Levee District on 16 September 1971 and 7 October
1971, respectively. Supplemental assurances covering Public
Law 91-646 (the "Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970") were received from the Orleans
TLevee District and the Pontchartrain Levee District on 21 October
1973 and 15 October 1973, respectively. However, the Pontchartrain
Levee District has refused to furnish the required attorney's
opinion for the latter assurance. This situation has arisen out
of the District's concern over the status of the St. Charles
Parish Lakefront levee.

c. The St.. Tammany Parish Police Jury is reluctant to
grant the assurances providing for its participation in the project.
However, on 8 May 1972 Governor John J. McKeithen executed formal
assurances on behalf of the Police Jury by virtue of his authority
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under Section 81 et. seq of Title 38 of Louisiana Revised Statutes
of 1950, as amended. However, the State of Louisiana has failed
to provide the necessary attorney's opinion and the Governor's
assurances have not been approved on behalf of the United States.

d. Acceptance of. all of the later assurances has been
pending recelpt of the necessary attorney's opinions. However,
in view of the increasing burden of providing required matching
local funds, legislation to defer required local payments over an
extended period of time was enacted in February 1974, as Section 92
of the Water Resources Development Act of 1974. This act modified
the authorizing law by providing that non-Federal public bodies
may agree to pay the unpald balance of their required cash
payment due, with interest, in annual installments in accordance
with a specified formula. New assurance agreements implementing
this act have been forwarded to the Louisiana Department of
Public Works for coordination. Through the process of accepting
these new agreements with each of the local agencies, the existing
difficulties will be resolved. In the interim, the original
assurances of 1966 from the Orleans Levee District form the basis
of the local cooperation for the project.

e. .The principal officers cufrently responsible for the
fulfillment of the conditions of local cooperation are as follows:

Mr, Roy Aguilllard, Director
State of Louisiana - :
Department of Public Works

PO Box 44155, Capitol Station
Baton Rouge, Louisiana 70804

Mr. Guy F. LeMieux, President

Board of Levee Commissioners of the
Orleans Levee District '

Room 200, Wildlife and Fisheries Building
418 Royal Street ,

New Orleans, Louisiana 70130

Mr. John L. Lauricella, Jr., President
Board of Commissioners of the
. Pontchartrain Levee District
PO Box 426
Lutcher, Louilisiana 70071

Mr. M. W. Hart, President

St. Tammany Parish Police Jury
PO Box 628

Covington, Louisiana 70433
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f. Section 221 of the Flood Control Act of 1970 (Public
Law 91-611) dis not applicable to this project since construction
of the Lake Pontchartrain, Louisiana, and Vicinity, project
commenced prior to 1 January 1972 and since the proposed work
described in this supplement is not a new increment to, but
rather a dependent part of the overall plan of protection included
in the report of the Chief of Engineers dated 4 March 1964.

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 Levee District engineering
staff and bears the approval of that agency. 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 ARFA

10. Project location. The IHNC to Paris Road levee segment of

the Lake Pontchartrain, Louisiana and Vicinity hurricane protection
project, as shown on plate 1, is located in southeastern Louisiana
in the eastern portion of New Orleans in an area known as Citrus.
The project area covered in this memorandum is located in Orleans
Parish.

11. Tributary area. The tributary area of Lake Pontchartrain
varies in character from flat tidal marsh at or near sea level to
upland areas of significant relief with natural ground elevations
as high as 250 feet above mean sea level (m.s.l.).l Runoff from
within the project area drains into either Lake Borgne or Lake
Pontchartrain, generally by pumping from within the protected
areas, although some developed areas located on alluvial ridges

in St. Charles, St. Bernard, and St. Tammany Parishes are drained
by gravity. In addition to runoff from the project area, Lake
Pontchartrain receives the runoff of 4,700 square miles located

to the north and west of the lake. During major floods on the
Mississippi River and its tributaries, floodflows may be diverted
from the Mississippl River to Lake Pontchartrain through the
Bonnet Carre' Spillway, a controlled overbank floodway constructed
under the Flood Control, Mississippi River and Tributaries project.

1 Flevations contained herein are in feet referred to mean sea
level datum unless otherwise noted.
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PROJECT PLAN

12. General.. The prdject, as shown on the flyleaf map, consists
of two separate and distinct major features-—-the Chalmette Area
Plan and the Lake Pontchartrain Barrier Plan. This memorandum is
concerned only with a segment of the latter, the Citrus Lakefront
levee from the THNC to Paris Road. The overall Lake Pontchartrain
Barrier. Plan is described in GDM No. 2, Citrus Back Levee,
approved 29 December 1967.

13. Citrus Lakefront levee, IHNC to Paris Road. This levee is
. located in eastern New Orleans along the Citrus lakefront of Lake
Pontchartrain and extends from a tie-in with the existing IHNC
floodwall along Jourdan Road on the west end to a tie-in with the
New Orleans East Lakefront levee, Paris Road to South Point, at
the intersection of ‘Hayne Boulevard and Paris Road on the east
end. The project plan presented herein provides for enlargement
of the existing levee with hauled clay material. This clay will
be obtained from a borrow pit.on the bottom of Lake Pontchartrain
in the vicinity of Howze Beach on the north shore of the lake.
Drainage for the area on the protected side of the levee will be
provided by existing drainage facilities. These facilities
include a 54~inch diameter culvert at baseline (B/L) station 33+21,
and three pumping stations, namely St. Charles, Citrus, and
Jahncke. Modifications to these structures will be required to
be incorporated into the protection system, The modifications
are detailed in a subsequent paragraph. The levee from B/L
station 28431 to Paris Road is located just landward of the
Southern Railway System railroad embankment and is laterally
contiguous with that embankment for the majority of the reach.
This plan has the approval of the Southern Railway System.
Drainage will be provided for the collector ditch between the
railroad embankment and the levee by means of a system of culverts
and catch basins spaced at 600-foot intervals for most of the
reach. TFloodwalls will replace the levee from the tie-in to the
floodwall along Jourdan Road to B/L station 28+31 and in the
vicinity of Lincoln Beach. Within the floodwall reaches . two
steel overhead roller gates and three steel swing gates will be
constructed. The overhead roller gates will be located across
Hayne Blvd. at Jourdan Road and across the entrance to Lincoln
" Beach. The swing gates will be located across the Southern
rallroad track near the IHNC, across the New Orleans Lakefront
Airport service road near Seabrook bridge and across an entrance
to the New Orleans Lakefront Airport. The project plan also
provides for riprapping of the lakeward face of the railroad
embankment. The function of the riprap blanket is twofold:
1) to serve as a wave berm allowing a reduction in levee height;
and 2) to protect the levee indirectly by protecting the railroad
embankment from daily wave erosion, thus insuring levee integrity
when a hurricane strikes. Many relocations including two road
ramps will be needed which are discussed in subsequent paragraphs.

8
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14. Departures from project document plan. The project document
plan contemplated construction of a levee lakeside of the Southern
Railway embankment in the shallow waters of Lake Pontchartrain.

At that time, the levee was to have a crest of elevation 11.0, a
20-foot crown width-and riprap slope protection below elevation 6.5.
The most significant departure from the project document has been
to change the alinement of the levee from lakeside of the railroad
embankment - to the landside. Several reasons governed this
modification; namely, a reduction in the first cost of construction,
avshorter construction period, the preservation of campsites
protruding into the lake, and environmental considerations of

-disruption of the natural state during construction. These and

other pertinent considerations are discussed in detail later in
this memorandum. The second departure from the project document
arises from the alinement change described above. The net levee
grade was revised upward from elevation 11.0 to 13.5 and the
crown width was decreased from 20 feet to 10 feet. These revisions
evolved from the results of tidal hydraulic studies utilizing
more severe hurricane parameters developed by the National
Weather Service subsequent to project authorization; and by more
detailed design. The levee grades presented in Design Memorandum
No. 1, Hydrology and Hydraulic Analysis, Part III--Lakeshore,
approved 25 February 1969 do not reflect the change in levee
alinement and such information, therefore, cannot be directly
related to this feature. Rather, the levee grade was established
by recent and detailed tidal hydraulic study to reflect the new
alinement and riprap configurations. The reduction in the levee
crown width is dictated by the requirement to fit the levee
between the Southern Railway embankment on the north and the
Hayne Blvd. right-of-way on the south. The 10-foot crown width
dimension results from consultations with representatives of the
Southern Railway System with regard to railroad right-of-way
requirements in order to insure the stability of the railroad
ballast.

HYDROLOGY AND HYDRAULICS

15. General. The Hydrology and Hydraulic Analysis design memorandum
for the Lake Pontchartrain Barrier Plan was presented in a series
of three separate reports entitled Design Memorandum No. 1 and
subtitled Part 1 - Chalmette, Part 1I - Barrier, and Part III -
Lakeshore. Part I - Chalmette was approved on 27 October 1966;
Part II - Barrier was approved on 18 October 1967; and Part III -
Lakeshore was approved on 6 March 1969. These documents present
detailed descriptions and analyses of the tidal hydraulic methods
and procedures used in the tidal hydraulic design of the features
for the plan and include the essential data, assumptions, and
criteria used and results of studies which provide the bases for
determining surges, routing, wind tides, runup, overtopping, and
frequencies. The criteria applicable to this levee feature and
the hydraulic design of the drainage facilities in this levee
reach are presented in Appendix C to this memorandum.

9
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GEOLOGY

16. Physiography. The project area is located within the central
gulf coastal plain on the northeastern flank of the Mississippi
River delta plain. The primary physiographic features of the
study area include Lake Pontchartrain to the north, the Inner
Harbor Navigation Canal, and ponds, lagoons, bayous, canals, .
abandoned distributaries and small natural levees to the south

and east. Relief in the atea is very slight with elevations
ranging from about 5 feet below mean sea level landward of the
project alinement to about mean sea level along the lakefront.

17. General geology. Only the geologic history since the end of
the Plelstocene epoch is relevant to this project. At that time
with sea level about 400-450 feet below its present level, the
Mississippl River began to aggrade the final entrenchment which
it had cut to the west of the project area during the last
glacial period. About 5,000 years ago, ds sea level approached
its present stand, the Mississippi River began to migrate laterally
back and forth across the alluvial valley region. Delta lobes of
the Mississippi River system began a series of progradations to
the south of the project area about 4,700 years ago with the
initiation of the St. Bernard delta complex. As the river
continued to shift to steeper gradient courses, the Bayou Sauvage
delta was initiated about 1900 years ago and subsequently became
the primary source of sediments in the project area. Deposition
at first was concentrated in a depression between the older

St. Bernard delta lobes to the south and Pine Island, a relict
beach trend, to the north. Pine Island was gradually buried by
deltaic deposits of Bayou Sauvage and its distributaries which
extended to the south and east of the project area. Deposition
from this source continued at a decreasing rate until about

700 years ago when the major stream course shifted south and west
to the Plaquemine-Modern and Lafourche delta complexes and only
occaslional seasonal flooding brought new sediments into the
project areas. Finally the levee systems constructed along the
Mississippi River eliminated seasonal flooding of lands adjacent
to the river, and consequently the annual sediment supply formerly
introduced into the project area was halted. As a result, the
land masses formed from sediments transported to the area by the
shifting network of distributaries are presently in a state of
deterioration and retreat.

18. Subsidence and erosion. The project area lies in a region
of active subsidence and downwarping which have been occurring
since the end of the Pleistocene epoch. The Pleistocene surface
has been downwarped toward the south and west from zero at the
Pleistocene outcropping on the north shore of Lake Pontchartrain
to about 500 feet near the edge of the continental shelf, about
80 miles south of New Orleans. The over-all rate of regional

10
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subsidence has beeéen about 0.39 foot per century. Local subsidence
within the project area has been accelerated in recent years as
land reclamation projects have extended eastward from New Orleans.
Frosion of the Lake Pontchartrain shoreline in the project area
has been at the rate of about 2 feet per year over an 18 year
period. '

19. Investigations performed. General type and 5-inch undisturbed
borings to a maximum depth of about 85 feet were made for this
project. In addition, the logs of borings made in conjunction
with other projects as well as geologic information were available
for the interpretation of the subsurface and foundation conditions
of the area. ’

20. Foundation conditions. The subsurface along the project
alinement is represented by the soil and geologic profiles on
Plates 54 through 57. The legend on Plate 54 describes the
various geologic environments of deposition and the general
nature of the soils contained within each environmment. Generally,
the area consists of Holocene deposits varying in thickness from
about 50 to 60 feet throughout the project area. The only
exceptions to this depositional sequence are the three estuaries
which were cut into the Pleistocene surface and subsequently
filled with Holocene deposits. The approximate locations of the
estuaries which are estimated to be less than 1,000 feet wide and
at least 30 feet deep are as follows: B/L stations 73+00,
225400, and 289+00. The entire sequence of Holocene deposits is
underlain throughout the project area by older, more durable
sediments of the Pleistocene epoch. These materials, although
deposited under deltaic conditions similar to the younger over-
lying Holocene sediments, are generally much firmer and more
resistant as a result of considerable weathering and oxidation,
and consequently, provide the best load bearing formation in the
area. ’

21. Mineral resources. 0il and gas production, common to other
areas around New Orleans, is not presently found in the immediate
vieinity of the project area. However, any future exploration or
production of these natural resources will not be adversely
affected by the project, nor will the project be adversely
affected by oil and gas operations.

22. Sources of construction materials. Design Memorandum

No. 12, Lake Pontchartrain, Louisiana and Vicinity, Sources of
Construction Materials, approved 30 August 1966, documents
available sources of sand, gravel, shell, and stone. Suitable
borrow materials for levee construction are available from the
Howze Beach area borrow pit in Lake Pontchartrain near the north
shoreline. The soil borings in this proposed borrow area are
shown on Plate 58.

11
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23. Conclusions. The subsurface investigations and analyses of
all existing and new data indicate that geologic conditions for
construction of the proposed earthen levee and concrete floodwalls
along the established alinemient are generally favorable. The
undesirable near surface organic materials normally found in this
area have been previously removed and replaced with more stable
granular materials (silt, silty sand, and sand).

FOUNDATIONS INVESTIGATION AND DESIGN

24, General. This section covers the soil and foundation
investigations and design for enlarging the Citrus Lakefront—IHNC

to Paris Road - levee and constructing gates and floodwalls See
Plate 14 for existing and recommended levee sections. As shown

on Plate 1, the project extends from the existing I-wall on the
eastern side of the IHNC near Seabrook Bridge to Paris Road where
the project ties into the Paris Road to South Point levee (GDM

No. 2 Supp. No. 5B). Excluding road ramps and gates, the protection
from the IHNC floodwall to approximately midway of the New Orleans
Airport will be I-type floodwall. From this point to the end of

the airport, the protection will be a new earthen levee. Except

at Lincoln Beach, where I-type floodwall will be used, the remaining
protection will be enlargement of the existing levee.

25. Field exploration. Undisturbed 5-inch diameter borings were
made at 16 locations (borings 2AU, 5AU, 6AU, 9AU; 10AU, and

1-ULC thru 11-ULC) along the levee alinement. The boring logs
and laboratory test data are shown on Plates 59 through 100.
General type core borings 1-7/8 inch I.D. were made at 41 locations
(borings 1A, 3A, 4A, 7A, 8A, 1-C thru 31-C, and 1-CT thru 5-CT)
along the levee alinement and at 5 locations (borings 1L thru 5L)
140 feet to 550 feet lakeside of the baseline. The soil borings
for the general type borings and the undisturbed borings are
shown plotted as general-type logs on Plates 59 through 84. The
borings are shown in plan on Plates 2 thru 4. See Table No. 1
for soil boring schedules. v

26. Laboratory tests. Visual classifications were made for all
samples obtailned from the borings. Water content determinations
were made on all cohesive soil samples. Unconfined compression
(UC), unconsolidated-undrained (Q), consolidated-undrained (R),
and consolidated-drained (S) shear tests, and consolidation (C)
tests were performed on representative soil samples from the
undisturbed borings. Liquid and plastic limits were obtained on
the undisturbed test specimens. The undisturbed test data are
shown on Plates 69 through 84. The detail shear strength data are
shown on Plates 85 through 100.

12



TABLE 1
SOIL BORING TABLE

LOCATION

‘ BORING BORING LOCATION _
f NUMBER BASELINE DISTANCE FROM NUMBER BASELINE DISTANCE FROM
l STATION BASELINE STATION BASELINE
1-A , 330' Landside  3-L’ 140' Lakeside
8+96 138400
2~AU 75' Landside 3-CT_ 30' Landside
1-C 8485 57' Landside 10-ULC 157+25 100' Landside
3=A 12400 200' Lakeside 14-C 160+70 53' Landside
2-C 16485 60' Landside 15~-C 170484 53' Landside
4-A 18+00 200" Lakeside 16-C 183+26 55' Landside
D 5-AU 25400 140" Lakeside 17-C 192+97 53' Landside
3-C 25+57 72! Landside_ 18-C 203400 54' Landside
4-C 34496 62' Landside 19~-C 213+60 54' Landside
5-C 43+87 67' Landside 4-L° | 550' Lakeside
6-C 52494 62' Landside. 4-CT 30" Landside
' ’ { Sec."C"
7-C 64+25 45' Landside 7-ULC F 50' Landside
: v 217+69
7-A 15' Landside 8-ULC 100' Landside
- 2 65+00
6-AU : 43" Landside 9-ULC 300" Landside
8-C 73421 . 45" Landside  20-C 222406 54' Landside
1-CT ' 30" Landside 21-C 232415 54' Landside
1-ULC Sec,"A" 57' Landside 22-C 243483 54' Landside
2-ULC P83+60 114" Landside 9-AU 246400 52' Landside
3-ULC__| 315" Landside 23-C 252481 55' Landside
1-L + 84+60 . 140' Lakeside  24-C 264+39 56' Landside
9-~C 93487 53' Landside 25-C 272423 56' Landside
10-C 103+84 53' Landside 26-C 282465 54' Landside
2-L | 140' Lakeside 5-L 500' Lakeside
>285+00
2-CT 30' Landside 5~CT 28' Landside
4-ULC _P§ec. "B"  53' Landside 27-C 289+42 53' Landside
8-A 115465 91' Landside 11-ULC 295400 65' Landside
5-ULC 108' Landside 28-C 304+41 53' Landside
6-ULC | 303' Landside 29-C 314448 55' Landside
11-C 117498 52' Landside 30-C 324+04 53" Landside
12-C _ 127498 55' Landside 31-C 330472 53' Landside
13-C 137+82 55' Landside 10-AU 331+00 52' Landside
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27. Foundation conditions. The soil types and stratifications
along the project alinement are shown on the soil and geologic
profiles on Plates 54 through 57. In general the subsurface

along this project can be divided into two reaches. Frém B/L
station 0+00 to B/L station 64+00 deposits of clays, silts and
sands, exist down to approximate elevations -12.0 to -17.0 underlain
by a sand deposit. to elevation -40.0. From B/L station 64+00 to
B/L station 331+50 the soils consist of 15 to 20 feet of artificial
levee fill as shown on the stability sections. The levee is
underlain by recent deposits of clays, silts, and sands overlying
the Pleistocene gurface at approximate elevation -40.0.

28, Desigﬁ and construction problems. The following were the
principle design and construction problems on this project:

a. Types and 1ocatidn of flood protection

b. Types and locations 6f drainage facilities
¢. - Erosion protection -

d. Sources of fill material

e. ﬁethod of construction

29. Drainage facilities.

a. Catch basins.

(1) Existing. Pefore the levee is enlarged, 138 existing
catch basins will be removed and the drain pipes plugged and
sealed off. The catch basins are located at varying spacings
between the levee and railroad from B/L station 64+00 to B/L
station 331+50. The recommended method of removal and sealing is
shown on Plate 34 and is discussed in paragraph 37. ' '

(2) Recommended. Catch basins will be installed on
600~foot centers from B/L station 28+31 to B/L station 331+50.
These will collect and dispose of surface runoff from the lakeside
levee slope. The catch basin will vary in size and be made of
reinforced concrete. A 12-inch diameter corrugated metal drain
pipe, slope varies will extend from the catch basin under the
railroad embankment into a narrow drain outlet in the wave wash
protection from B/I. Station 64+00 to B/L Station 331+50. From
B/L Station 31+00 to B/L Station 64+00 a corrugated metal collector
pipe will be installed between the levee and the embankment.
Semi-compacted clay will be used as backfill around the pipe.
Plastic filter cloth will be required at the joints. The catch
basins and drain pipes will be installed prior to placement of
the semicompacted clay fill. The clay arourid each catch basin
will be compacted with power tampers. A 12-inch layer of riprap
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on 4 inches of shell will surround each catch basin to prevent scour
of the clay cover. The recommended method of construction and
details of the drainage facilities are shown on Plates 33 and 34.

b. Modification of‘exiSting culvert. The existing 54-inch
culvert through the railroad embankment at B/L station 33+21 will
be modified by installing a sluice gate on the flood side to
provide positive closure to flow through the culvert.

c. Pumping stations. There are three existing p"tllmping
stations along the levee alinement: St. Charles located at B/L
station 74+00, Citrus located at B/L station 155+50, and Jahncke
located at B/L station 236+60. When St. Charles and Jahncke
pumping stations were built, PDA 27 sheet piling was driven to a
depth at elevation -50.0% for 60% feet on each side of the
centerline of the discharge conduit in the existing levee and
capped with concrete. Therefore, the levee enlargement of
semicompacted clay can tie into the existing discharge conduits
with no additional protective works required (see plate 15). The
discharge canal at the abandoned Citrus station will be filled in
as part of the levee enlargement. The canal will be filled with
shell, and the shell core covered by semicompacted clay (see ,
Plate 53). In addition a sluice gate and a sheet pile cutoff are
to be constructed by others across the Citrus canal closure.

[

30. Levee.

a. General. A conventional earthen levee enlargement will
be the main protective feature for the project from B/L stations 64+00
to 3314+50. The levee will be constructed by enlarging the existing
levee which was built by the Orleans Levee District after Hurricane
Betsy in 1965. The levee enlargement will be constructed by

.placing semicompdcted €14y TIII 61 the éxisting levee to the

design grades and sections as shown on Plate 14. Between B/L
stations 28+31 and 64+00 a new earthen levee will be constructed
of semicompacted fill as shown on Plate 14. Table No. 2 contains
pertinent levee data along the alinement.

b. Shear stability. Using cross sections representative
of existing conditions along the levee, the stability of the
levee was investigated by the method of planes using the design (Q)
shear strength trends assigned to the various levee sections and
applying a minimum factor of safety with respect to shear strengths
of approximately 1.3. The results of the stability analyses for
the recommended levee enlargement are shown on Plates 48 through 53.
Analyses made to investigate sloughing of the landside levee
slope due to prolonged hurricane rainfall are shown on the
stability plates.

) c. Settlement. Settlement analyses indicate that the
gross grade levee crown will settle approximately 0.5 foot after
construction except for the reach between B/L stations 28+31
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Para 30c

and 64+00 where the crown will settle approximately a foot. To
compensate for this long-term settlement, the levee crown will be
overbuilt or grossed as shown on the levee data Table No. 2 and
as shown on Plates 14 and 48 through 53.

d. Underseepage. Calculations made to investigate the
need for a landside seepage berm indicate an upward gradient of
less than 0.3. No seepage berm is required for (iy) values of
less than 0.5. The values of the upward gradient (iy) through
the landside blanket at the levee toe are shown along the soil
and geologic profiles on Plates 54 through 57.

31. Road ramps.

a. Shear stability. Using cross—sections representative
of existing conditions at each road ramp, the road ramps were
designed for the most critical conditions with the shear stability
being determined by the method of planes and a minimum factor of
safety of 1.3 being applied with respect to shear strength. See
Plate 48 for presentation of ramp cross—sections and stability
analyses. '

b. Settlement. Settlement calculations indicate that the
crowns of the road ramps will settle approximately 1.0 foot after
construction. To compensate for this long-term settlement, the
ramp crowns will be overbuilt or 'grossed," as shown on the levee
data Table No. 2 and as shown on Plate 48.

32, I-walls.

a. General. The protection from the floodwall on the east
bank of IHNC, along the New Orleans airport (W/L stations 0+00 to
32+47.46), and landside of Lincoln Beach (W/L stations 100+00 to
115+43.81) will consist predominantly of a cantilever I-type
floodwall of sheet piling driven through existing levees, and/or
fill, and capped with a concrete wall (see Plates 5 thru 13).

See Table No. 3 for I-wall data along the alinement.

b. Cantilever I-wall (S) shear stability. The staBYlity
and required penetration of the steel sheet pile below the earth's
surface were determined by the method of planes using the (S)
shear strengths shown on the stability plates. Sufficient (Q)
stability analyses were performed to confirm that the (S) case
governed for design. A factor of safety of 1.5 was applied to
the design shear strengths as follows: (c=0), @ developed =
tan™l (tan @ available) / (factor of safety). Using the resulting
shear strengths, net lateral water and earth pressure diagrams
were determined for movement toward each side of the sheet pile.
Using these distributions of pressure, the summation of horizontal
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Para 32b

forces was equated to zero for various tip penetrations. At
these penetrations summations of overturning moments about the.
tip of the sheet pile were determined. The required depths of
penetrations to satisfy the stability criteria were determined as
those where the summation of moments were equal to zero. The
results of the shear stability analyses for the cantilever sheet
pile floodwalls are shown on Plates 43 and 44. The sheet pile
penetration required to satisfy a Lane's weighted creep ratio of
7 was determined for various I-wall sections. The deeper penetra-
tion of the two analyses (shear stability or creep ratio) was
selected as the recommended tip. elevation of the sheet pile °
floodwall except where the soil boring data indicated that a
slightly deeper penetration would be preferable, as shown on
Table No. 3.

c. (Q) shear stabilities. The stability of the levees
with I-walls was determined by the method of planes using the
design (Q) shear strengths shown on the stability plates and
applying a minimum factor of safety of approximately 1.3.

Between W/L stations 0+00 and 2+15.79, hydrostatic uplift was
applied on the base of the clay, from the top of the sands to the
piezometric head determined by relief well analysis, and dissipating
to the ground water surface of the landside along the passive :
earth wedge. The shear stability analyses are shown on Plates 45
and 46. : v

33; T~walls and gates.

a. General. T-type floodwalls supported by bearing piles
will provide the protection adjacent to the inverted T- -type gates
supported by bearing piles at the railroad and street crossings.
See Table No. 4 for gates and T-wall seepage cutoff data.

b. Steel sheet pile cutoff. A steel sheet pile cutoff
will be used beneath the gates and T-walls to provide protection
against hazardous seepage during a hurricane. The sheet pile
penetration required to satisfy Lane's weighted creep ratio (WCR)
of 3 was determined for the gates and various T-wall sections.
The structures are supported on bearing piles and piping is not a
threat to their integrity, therefore a WCR of approximately 3 can
be tolerated. The recommended tip elevation of the sheet pile
cutoff wall was selected as that required to cutoff a pervious
stratum near the surface .or that required to satisfy a WCR of 3
as shown in the Seepage Cutoff Data Table No. 4. Unbalanced
hurricane water load analyses were performed on the sheet pile
cutoff wall for the gates and various T-wall sections. The
results of the two most critical analyses are presented on
Plate 47. The net pressure diagrams indicated that the total

available horizontal resistance is 1In excess of the total horizontal

water load. Therefore, the bearing piles are not required to
carry any additional lateral load resulting from water pressure
acting on the sheet pile cutoff wall.
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Para 33c

c. Bearing pile foundations.

(1) Ultimate compression and tension pile capacities
versus tip elevations were developed feor 12-inch square concrete
piles. In determining the normal pressure on the pile surface
for the (S) case, conjugate stress ratios (Ko) of 1.0 and 0.70
were used-in compression and tension, respectively. The results
of plle design loads versus tip elevations analysis are shown on
Plate 101. The recommended tip elevations for cost estimating
purposes are based on applying factors of safety of 1.75 and 2.0
in compression and tension, respectively.

(2) During construction, 12-inch square prestressed
concrete test piles will be driven and tested at two sites (in
vicinity of Gates 1 and 5) along the project alinement. The test
piles will be driven to the depths indicated on Plate 101. The
results of the pile tests will be used to determine the length of
the service piles. The capacity data include curves beginning at
various predrilled depths in the foundation sands. These data
are provided for estimating pile capacities if the driving
resistances for the test piles indicates that predrilling is
prudent.

d. Soil moduli. Bearing pile subgrade moduli curves for
estimating lateral restraint of the soil beneath the gates and
T-walls are shown on Plate 47. The procedures used in the
development of these data are as stated in the notations on the
design plate.

34. Seepage control.

a. Sheet pile cutoffs.

(1) Steel. Steel sheet pile cutoff will be used
beneath the gates and T-walls to provide protection against
hazardous seepage. The existing steel sheet piling at the
discharge conduits of the St. Charles and Jahncke pumping stations
will be left in place and will be used to provide protection
against seepage.

(2) Concrete. Concrete sheet piling extending to
elevation -10 feet will be used to provide protection against
seepage beneath the railroad embankment where the levee ties in
to it at B/L station 28+31.49 (see Plate 10).

b. Clay plug cutoffs. Clay plugs will be used to provide
protection against piping and seepage at several locations along
the levee alinement (see Plates 20, 33, and 49).
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Para 34c

c. Seepage control during construction. Conventional
sumps and pumps will be utilized to collect and dispose of
gseepage and surface water during normal water stages in the IHNC
and in Lake Pontchartrain. For other than normal conditions, the
construction specifications will require the contractor to
maintain adequate interception of seepage and pressure relief as
an end result type of performance.

35. Erosion protection. Thirty-six inches of derrick stone omn a
12-inch riprap blanket will cover the lakeside slope of the
existing railroad embankment as shown on Plate 16. This riprap
serves as a wave berm for the enlarged levee section, and also
protects the railroad embankment and thus the levee from wave and
backwash erosion.

36. Sources of borrow material. The levee will be constructed
of semicompacted clay fill which will be obtained from a borrow
area of Pleistocene clays in the bottom of Lake Pontchartrain
along the north shore. The material will be transported to the
project on barges, stockpiled, hauled, and placed in the levee.
See Plate 58 for the location and soil boring sections of the
borrow area in the lake.

37. Sequence of construction.

a. General. Three separate contracts will be utilized for
the construction of the project as described in paragraph 71.

b. Levee. The levee will be constructed in three phases
as described below:

(1) Phase one. Drive and/or drill drain pipe beneath
R.R. embankment, and install catch basin. Place semicompacted
clay fill around catch basins. Place 12-inch layer of riprap on
a 4-inch shell blanket in a 15-foot square around the catch
basins.

(2) Phase two. Pump water out of existing basins,
plug and seal drain pipes, backfill and compact clay in the
bottom halves of the catch basins, remove the top halves of the
catch basins and backfill and compact clay as basins are removed.
See Plate 33.

(3) Phase three. Construct enlargement of existing
and new levee with semicompacted fill as shown on the design
sections on Plate 14 and to the gross grades shown in the Levee
Data Table No. 2.
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Para 38

DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS

38. Levees. The project levee will consist of an enlargement of
the existing levee and construction of a new levee with hauled
clay material. The new levee will extend from just east of
Downman Road (B/L station 28+31) to the eastern edge of the New
Orleans Lakefront Airport (B/L station 64+00). The levee enlarge-
ment will extend from B/L station 64+00 to the western edge of
Lincoln Beach (B/L station 289+58.59) and continue again from the
eastern edge of Lincoln Beach (B/L station 304+31.58) to the
intersection with the New Orleans East Lakefront levee, Paris

Road to South Point, (B/L station 331+50) at the intersection of
Paris Road and Hayne Boulevard. The centerline of the proposed
levee will be located a varying distance south of the southernmost
rail of the Southern Railway System's mainline tracks (see

Plate 14 for offset distances). The net grade of the levee is
10.5 from B/L stations 28+31 to 64+00 and 13.5 for the remaining
levee reaches. The general location and alinement of the proposed
levee are shown on Plate 1. The detailled alinement and profile

of the levee and features contiguous thereto are shown on Plates 2
thru 4, Typical levee design sections are shown on Plate 14.

39. Floodwalls, gates, and ramps.

a. Floodwalls. I-type and T-type floodwalls will be
provided in lieu of levees from the intetrsection with the existing
IHNC floodwall along Jourdan Road (W/IL station 0+00) to the inter-
section with the new levee at B/L station 28+31 (W/L station 34+64)
and again from the western edge of Lincoln Beach (W/L station 100+00)
to the eastern edge of Lincoln Beach (W/L station 115+43.81).

The elevation of the top of the floodwall varies as shown on
Plates 5 thru 13. The general location and alinement of the
proposed floodwall are shown on Plate 1. The detailed alinement
and profile of the floodwall and features contiguous thereto are
shown on Plates 5 thru 13. Typical design sections are shown on
Plates 17 thru 19.

b. Gates.

(1) Overhead roller gates. At two locations within
the floodwall reaches, steel overhead roller gates supported from
reinforced overhead concrete beams will be constructed for access
reasons. One of these gates will be located across Hayne Blvd.
near Jourdan Road (centerline at W/L station 3+90.29) and the
other will be constructed across the existing entrance to Lincoln
Beach (centerline at W/L station 107+65.91). Vertical clearances
will be 22 feet and 13 feet 8 inches for the Hayne Blvd. and
Lincoln Beach locations, respectively. Horizontal clearances are
30 and 32 feet, respectively. Details of these gates are shown
on Plates 24 and 28.
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Para 39b(2)

(2) Swing gates. Three steel swing gates will be
included in the floodwall reaches. The locations are across the
Southern Railway tracks near Jourdan Road (centerline at W/L
station 5+23.38), across an entrance to the Orleans Levee Board
facilities near Seabrook Bridge (centerline at W/L station 9+90.70)
and across another airport service entrance nedrer the terminal
building (centerline at W/L station 29+10.77). Horizomtal
clearances are 32 feet, 26 feet, and 22 feet, respectively.

Details of these gates are shown on Plates 25, 26, and 27.

c. Ramps. In lieu of gates, roadways will be ramped over
the flood protection in two locations. The access road parallel
and between the Seabrook Bridge and Southern Railway tracks near
the IHNC (centerline at W/L station 5+97.38) will be ramped to
elevation 14.0. Lakeshore Drive in front of the airport. (centerline
at W/L station 32+71.96) will be ramped to elevation 11.5. These
ramps will include clay cores. For details of these ramps refer
to Plate 20. '

40. Drainage facilities.

a. Catch basins and drainage culverts. Catch basins and
drainage culverts will be installed on 600-foot centers from B/L
station 64+00 to B/L station 331450, with the first one at B/L
station 67400 and the last one at B/L station 329+00, excluding
the reach at Lincoln Beach, for the purpose of draining the area
between the railroad embankment and the project levee. One
corrugated metal collector pipe (24" @ or 30" @) will be installed,
with catch basins on 600 foot centers, between the levee and the
railroad embankment from B/L Station 31+00 to B/L Station 64+00.
The catch basins will be made of concrete and covered with steel
gratings. The dimensions vary as shown in the table on Plate 33
and 34. The drainage culverts will comnsist of 12-inch diameter
corrugated metal pipes, sloped approximately 1 on 60 under the
railroad embankment. A 12-inch layer of riprap on a 4-inch shell
bedding will surround each catch basin to prevent localized
scour. DNetails of these drainage structures are shown on Plate 33
and 34.

b. Drainage ditch. The ditch formed between the railroad
embankment and the new levee will be used to convey the runoff
from the lakeside levee slope and railroad embankment to the
catch basins. The bottom width of the ditch will vary and it
will slope 1 foot from the midpoint between the catch basins to
the catch basins. ‘

c. Modifications to existing drainage facilities.

(1) Pumping stations. The St. Charles pumping station
will be modified by adding a sluice gate structure to the discharge
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pipe within the new levee section similar to the existing sluice
gate structure at the Jahncke pumping station. Refer to Plate 15
for details. A shell closure, a sluice gate structure and a

sheet pile cutoff wall will be added to the Citrus pumping station,
detaills of which are shown on Plate 15. The Jahncke pumping
station will not require any modification. The sluice gate
structures are a requisite for positive closure during hurricane
conditions.

(2) Drainage culvert. The S54-inch diameter culvert
through the railroad embankment at B/L station 33+21 in the
vicinity of the New Orleans Lakefront Airport will be modified by
the installation of a sluice gate on the floodside to provide
positive closure. The hand-powered hoist on the sluice gate will
be provided with load brakes designed to be self holding for
safety reasons., Details are shown on Plates 35 and 36.

(3) Lincoln Beach. The drainage facilities for
Lincoln Beach area were modified by installation of catch basins,
knife valves and new drain lines as shown on Plate 12. A portion
of an existing drain line will also be removed as shown on
Plate 12. The knife valves are required for positive closure
during hurricane conditions.

METHOD OF CONSTRUCTION

41. Recommended levee construction plan. The recommended plan
of construction consists of building a new levee near the New
Orleans Lakefront Airport and enlarging the existing levee that
extends eastward from the airport with semlcompacted clay barged
from Howze Beach 1n Lake Pontchartrain. The barges will be
unloaded into trucks at a barge unloading site which will be
located at the midpoint of the work. The c¢lay will then be
trucked across the exlsting railroad tracks and via the levee
crown as required for placement. In a separate contract, the
wave wash protection will be constructed of riprap and derrick
stone, and these materials will be barged and trucked in the same
manner as the clay, to the point of placement. A dragline
working on the levee will hoist all the riprap and derrick stone
across the railroad tracks to build the wave wash protection
along the lakeside toe of the existing railroad embankment. No
wave wash protection will be constructed in the vicinity of the
New Orleans Lakefront Airport or Lincoln Beach.

42. Alternate levee construction plans.

a, Flotation channel plan. Approximately 120 campsites
along the lakefront would be displaced if a flotation channel

25



Para 42

were constructed parallel to the existing railroad embankment.
This channel would allow lakeside placement of riprap and derrick
stone by barge-mounted draglines, for construction of wave wash
protection along the lakeside toe of the railroad embankment. In
a separate contract, clay barged from Howze Beach would be used
for the levee enlargement - in the form of a semicompacted clay
blanket. It would be hauled by truck from the barge, via the
levee, to the point of placement. The estimated value of the
existing campsites 1s $825,000. The tabulation below shows this
plan not to be economical.

b. IHNC barge unloading site plan. All materiial for the
construction of the levee and wave wash protection would be
barged in and unloaded at the Morrison Yard (New Orleans Dock
Board facilities) in the IHNC. It would then be hauléd by truck
via Hayne Boulevard to the Citrus Lakefront levee aifid unloaded at
the point of placement. A dragline located on the levee would
place all rock for the wave wash protection on the lakeside toe
of the existing railroad embankment. In a separdte contrdct, the
clay for levee enlargement would also be truck hauled from the
barge to the levee, and placed on the levee as reqiuired. Because
of the fees charged by the New Orleans Dock Board to use their
barge unloading facilities, and the increased haul distance ds
compared to the recommended plan, the following tabulation shows
this plan not to be economical. :

Alternate Total Cost
Flotation channel plan $11,417,000
IHNC barge unloading site plan $10,577,000
Recommended plan $9,478,000

OTHER PLANS CONSIDERED

43, Alternate plan--floodwall in lieu of levee enlargement.
During the design of the recommended plan, an alternate plan of
providing a floodwall instead of the levee enlargement was
considered. The floodwall would be I-type and would consist of
sheet piling driven into the existing levee and the upper portion
of the sheet plling would be capped with concrete. The elevation
of the top of the floodwall would be 15.5. Steps over the
floodwall for access to camps would be provided. Riprap on the
lakeside of the railroad would be needed. The total cost of this

alternative is $16,750,000, excluding lands, damages, and relocations.

This cost 1s $1,550,000 more than the recommended plan. Because
of the high cost, aesthetic reasons, and limited accessibility
to the campsites this alternative was not recommended.

44, Alternate plan—--levee alinement on lakeside of railroad
embankment. During project formulation and planning, consid-

eration was given to constructing the levee along the alinement
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presented in the project document, namely lakeside of the rdailroad
embankment in the shallow waters of Lake Pontchartrain. This
alternate included the additional works required such as riprap
protection, pipeline relocations, a new drainage structure, and
other assoclated items similar to the recommended plan. This
alternate was rejected for the following reasons:

a. Excesgive cost. The lakeside levee plan was estimated
to cost in excess of $21 million excluding lands, damages, and
relocations. This estimate represents an additional cost of
about $6 million when comparing the same work items with the
recommended plan., Studies also reveal that no inherent advantages
were availed by this added expenditure and that the recommended
project plan fulfills all requisites for the least costly plan
for hurricane protection.

b. Campsite relocations. This alternate would have
necessitated removal of about 120 shoreline campsites for levee
construction. This relocation was considered a hardship which
was avoidable by the recommended alinement. In the recommended
plan, the walkways to these campsites will be removed for riprap
placement and then replaced.

c. Ecological consideration. The lakeside levee alinement
was considered to have permanent effects on the natural environ-
ment of the lake. This effect derives from the permanent loss of
the lake bottomland and wildlife habitat beneath the embankment.
Both this alternate and the recommended plan will cause temporary
ecological disruptions due to turbidity in pumping borrow materials.

d. Construction problems. The alternate plan would create
problems in construction; namely, involving pipeline relocations,
campsite relocations, 1ift construction requiring a lengthy
construction period, tie-ins with adjacent lines of protection,
and interior drainage.

ACCESS ROADS

45, Access roads. Vehicular access to the project site is
available via many roads. Hayne Boulevard (La. Hwy. 47) traverses
parallel to the entire reach of the project except for the
floodwall reach at the New Orleans Lakefront Airport. Other
major thoroughfares which provide access to the project area are
Lakeshore Drive, Downman Road, Paris Road, Read Boulevard,

Jourdan Road, Crowder Road, and Bullard Road. Water access is
available via Lake Pontchartrain. The Southern Railway System
parallels the entire project reach.
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STRUCTURAL DESIGN

46, Criteria for structural design. The structural designs
presented herein comply with standard enginecering practice and
criteria set forth in Engineering Manuals for civil works construc-
tion published by the Office;, Chief of Engineers, subject to
modifications indicated by engineering judgment and experience to
meet local conditions. The floodwall design is similar to the
design presented in the South Point to GIWW GDM. (See Lake
Pontchartrain, lLa., and Vicinity, Lake Pontchartrain Barrier

Plan, DM No. 2 - General Design Supplement No. 9, New Orleans

East Levee approved May 1973.)

47. Basdc data. Basic data relevant to the design of the
protective works are shown in the following table:

a. Water elevation. ‘ Elevation
. : - (ft. m.s.1l.)
Wind tide level (IHNC) : 13.0
Wind tide level (Lake Pontchartrain) : 8.5
Landside of floodwall . 0.0
b. Floodwall gross grade. Elevation
(stationing refers to W/L) (ft. m.s.1.)
I-wall (sta. 0+00 to sta. 2+15.79) 14.0
T-wall and gates (sta. 2+15.79 to sta. 5+43.38) 13.0
I-wall (sta. 5+43.38 to sta. 7+65.38) 14.0
I-wall (sta.- 7+65.38 to sta. 9+71.20) 13.5
Gate (sta. 9+71.20 to sta. 10+13.20) 13.0
I-wall (sta. 10+13.20 to sta. 28+95.27) - 11.0
Gate (sta. 28+95.27 to sta. 29+426.27) ' 10.5
I-wall (sta. 29+26.27 to sta. 32+47.46) 11.0
I-wall (sta. 100400 to sta. 101+20.00) - 14.0
I-wall (sta. 101420.00 to sta. 106+88.91) 11.0
T-wall and gate (sta. 106+88.91 to sta. 109+14.91) 10.5
I-wall (sta. 109+14.91 to sta. 114+23.81) ' "11.0
I-wall (sta. 114+23.81 to sta. 115+43.81) 14.0
c, Unit weights. : ILb. per cu. ft.
Water _ 62.5
Concrete 150
Steel ' 490
Earth . See Plates 48 thru 53.
d. Design loads.
Earth preasures (lateral) See Plates 43 and 44.
Wind loads ' : 50 p.s.f.
Water loads _ See Plates 43 and 44.
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48. Allowable working stresses. The allowable working stresses
for concrete and structural steel are in accordance with those
recommended in "Working Stresses for Structural Design,'" EM 1110-
1-2101 dated 1 November 1963 and amendment No. 1 dated 14 April
1965. The basic minimum 28-day compressive strength for concrete
will be 3,000 p.s.i. except for prestressed concrete piling,

where the minimum will be 5,000 p.s.i. Steel for steel piling
will meet the requirements of ASTM A328-69, "Standard Specification
for Steel Sheet Piling." For convenient reference, pertinent
allowable stresses are tabulated below:

a. Reinforced concrete.

fc! 3,000 p.s.di.
fc - 1,050 p.s.i.
ve (without web reinforcement) 60 p.s.di.
ve (with web reinforcement) 274 p.s.i.
fs 20,000 p.s.1i.
Minimum area steel - © 0.0025bd
Shrinkage and temperature steel area 0.0020bt

b. Structural steel (ASTM A-36).

Basic working stress 18,000 p.s.i.

49. Location and alinement. The new floodwall will tie into an
existing floodwall at W/L station 0+00 (B/L station 34+06 IHNC
floodwall) along Jourdan Road, and continue mnorth to cross Hayne
Boulevard, the Southern Railroad embankment and the concrete
roadway on the south side of Lakeshore Drive to W/IL station 6+42.38.
The floodwall turns westward at W/L station 6+42.38  parallel to
Lakeshore Drive to W/L station 8+87.93 and turns north under the
Seabrook Bridge approach to W/L station 10+10.20 at the New
Orleans Lakefront Airport fence. The floodwall then continues
easterly along the fence to W/L station 32+15.35 and turns
directly south to tie into the Lakeshore Drive ramp at W/L
station 32+47.46. A new levee will be constructed from W/L
station 32+96.46, south of the Lakeshore Drive ramp, to tie into
the Southern Railroad embankment. A sheet pile cutoff wall will
be constructed through the existing railroad embankment to W/L
station 34+86.00. The new levee will then continue eastward
parallel to the existing railroad embankment to B/L station 289+58.59
at Lincoln Beach. Concrete I-wall, T-wall and a gate will be
constructed from W/L station 100+00 to W/L station 115+43.81.
The flood protection will consist of earth levee except for
reaches of I-wall, T-wall, and gate monolith described above.
See Plates 2 thru 5.

50. I-type floodwall.

a. General. The floodwall from W/L station 0+00 to W/L
station 32+47.46 and from W/L statlon 100+00 to W/L station 115+43.81
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will be concrete I-wall except for eight T-wall monoliths, five
gate monoliths and two roadway ramps. The I-wall will consist of
sheet piling driven into the existing ground and in some cases
into a new embankment and the upper portion of the sheet piling
will be capped with concrete. The sheet piling will be driven to
the required depth with 1 foot of the sheet pile extending above
the finished ground elevation. The concrete portion of the
floodwall will extend from 2 feet below the finished ground
elevation to the required protection height. Sée Plates 17, 18,
and 19.

b. Loading cases. In the design of the I-wall, one
loading case was considered.

Case I. Static water at 6 inches below top of wall, no
wind, no dynamic wave force. :

¢. Joints. Expansion joints in the I-wall will be spaced
30 feet apart adjusted to fall at sheet pile interlocks. . Where
the I-wall joins the T-wall, the deflection of the I-wall will
produce a lateral displacement. To take care of this displacement,
a special seal located in a notch in the I-wall has been designed
to prevent water from flowing through this joint. See Plates 22
and 23 for details.

51. T-type floodwall.

a. General. Four T-wall monoliths will be constructed
along the east side of Jourdan Road adjacent to gate monoliths
No. 1 and No. 2, and four other T-wall monoliths will be constructed
adjacent to both sides of gate No. 5 at Lincoln Beach. See
Plates 5 through 13 for the location and length of each T-wall
monolith.

b. Loading cases. These walls were designed for the
following load conditions.

Case I. Statlc water to top of wall, no wind, impervious
sheet pile cutoff, no dynamic wave force.

Case II. Static water to top of wall, no wind, pervious
sheet pille cutoff, no dynamic wave force.

Case I1I. No water, no wind.

Case IV. No water, wind (75 percent forces used).

C. Piling. Factors considered in the selection of the
type of pilling include availability, economy, resistance to
decay, resistance to corrosive soll and water conditions, and
fitness for driving. In general, the above considerations indicate
that 12-inch square, precast, prestressed concrete piles are the
most suitable. The prestressed concrete pile will meet the
requirements of the joint AASHO and PCI committee standard
specifications for '"square concrete prestressed piles."
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52, Gates and gate monoliths.

a. General. Five gate monoliths will be constructed for
access roads, railroad crossings, and street crossings in lieu of
I-walls. Fach gate monolith will include a steel gate which will
be closed by local interests when a hurricane approaches. See
Plates 24 through 28 for locations, details of these gates and
gate monoliths. The gate monoliths were designed for the following
load conditionms.

b. Overhead roller gates.

(1) Description. Two overhead roller gates will be
constructed. Each structure will consist of a single leaf steel
overhead roller gate, riding on an I-beam suspended from a
reinforced corcrete beam. The concrete beam will be supported by
three concrete columns. One gate at Hayne Blvd. will have a
vertical clearance of 22 feet and a horizontal clearance of
30 feet. The gate at Lincoln Beach will have a vertical clearance
of 13 feet 8 inches and a horizontal clearance of 32 feet. Gate
guides will be provided to restrain the gates against wind forces
when the gates are being closed. Each sill across the gate
opening will be sloped 1 inch to prevent the bottom seal of the
gate from sliding along the full length of the opening while the
gate is being closed. The bottom of the gate will be sloped
1 inch to match the sill slope. The sloping of the sill and gate
1s designed to eliminate previous gate closing difficulties
associated with resistance to sliding the seal over the sill.
Design computations for a typlcal overhead gate are shown in
Appendix B. Typical plans, elevation, and details of the overhead
roller gates are shown on Plates 24 and 28.

(2) loading cases.

Case I. Water at top of wall, no wind, impervious sheet pile
cutoff.

Case II. Water at top of wall, no wind, pervious sheet pile
cutof £.

Case III. Water at el. 9.75 of wall, no wind, impervious
sheet pile cutoff. :

Case IV. Water at el. 9.75 of wall, no wind, pervious
sheet pile cutoff.

Case V. No water, no wind, truck on edge of slab, flood
side.

Case VI. No water, no wind, truck on edge of slab, protected
side.

Case VII. No water, wind from flood side, truck on edge of
slab, protected side, 33 1/3 percent increase in allowable stresses.

Case VIIT. No water, wind from protected side, truck on
edge of slab, flood side, 33 1/3 percent increase in allowable
stresses.
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c. Swing gate.

(1) Description. Three swing gates will be constructed
in the vicinity of the New Orleans Lakefront Airport at the
following locations, one at the Southern Railroad crossing, W/L
station 5+23.38, one at the entrance to the Orleans Levee Board
facilities, W/L station 9+90.70, and one at the entrance of the
New Orleans Lakefront Airport, W/L station 29+10.77. To assure a
proper seal, the gate is constructed so that it can be adjusted
in either the horizontal or the vertical ditection. The side and
bottom seals can also be adjusted as alternate or supplemental
means to assure that a proper seal is obtained. Plan elevation
and details are shown on Plates 25 through 27.

(2) Loading cases.

Case I. Gate closed, water at top of wall, no wind.

Case 1I. Gate closed, water at top of wall, wind from flood
side 33 1/3 percent increase in allowable stresses.
' Case III. Gate opened (parallel to wall), no water, no
wind. '

Case IV. Gate opened (perpendicular to wall), no water, no
wind.

53. Corrosion control. No specific measures other than painting
the exposed ferrous metal components which are not galvanized

or stainless steel with a five~coat vinyl paint system, are
required for corrosion control.

SOURCES OF CONSTRUCTION MATERTIALS

54. Sources of construction materials. - In addition to the
information presented in this memorandum relative to borrow area
location and materials, information relating to material sources
is also contained in Design Memorandum No. 12, "Sources of
Construction Materials," approved 30 August 1966.

REAL ESTATE REQUIREMENTS

55. General. All rights—of-way and construction easements
required for construction of this levee will be acquired by the
Orleans Levee District and furnished without cost to the United
States. There will be no acquisition by the United States.
Rights—-of-way and construction easement limits are shown on
Plates 2 through 13. Local interests are required to assume the
cost of relocation assistance to persons and businesses displaced
by such acquisition pursuant to the requirements of Public

Law 91-646.
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RELOCATIONS

56. General. Under the authorizing law, local interests are
responsible for the accomplishment of "...all necessary altera-
tions and relocations to roads, rallroads, pipelines, cables,
wharves, drainage structures. and other facilities made necessary
by the construction work,...." 1Included in the required modifi-
cations are road ramps, utilities, and drainage rectification
work.

57. Road ramps. Road ramps will be constructed in two locatioms.
The first will be located at W/L station 54+97.38, where the

. concrete roadway on the south side of Lakeshore Drive intersects

the I-type floodwall. The ramp will be constructed to elevation 14.0.
The other ramp will be located at W/L station 32+71.46 on Lakeshore
Drive. This ramp will be constructed to elevation 11.5. The
locations of the ramps are shown on Plates 6 and 10. Details of

the ramps are shown on Plate 20.

58. Utilitles crossing I-wall. Details of pipeline crossings

through the I-wall are shown on Plates 39 and 40. Each utility
crossing will be so constructed that any anticipated settlement
or deflection of the I-wall or any small movements of the pipe

will not seriously affect either the wall or pipeline.

59. Campsite walkways. There are approximately 110 timber
walkways that lead from the lakeside campsites to the existing
railroad embankment. Approximately 40 feet of each timber
walkway will be removed in the vieinity of the railroad embank-
ment in order to facilitate the construction of the wave wash
protection. After the completion of construction, all of the
walkways will be replaced.

60. Campsite utility lines.

a. All known lines that cross over or through the existing
levee are small diameter lines that consist of 1~inch pipes or
less, and they convey water and electricity to the lakeside
campsites from Hayne Blvd. All the utility lines crossing the
levee will be removed or relocated as follows:

(1) All lines which are within 2 feet of the existing
levee surface will be removed.

(2) All lines which are more than 2 feet below the
existing levee surface will be cut off at the levee and railroad
embankment toes and capped.
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b. After the new levee is completed, any utilities that
are reestablished may be burled in the new levee approximately
1 foot below the levee surface. This procedure is necessary
because of the steeper than normal levee slope brought about by
the limited right-of-way available between the railroad embank-
ment and the road.

Cs Approximately 110 water and electric lines pass under
the existing railroad tracks in order to provide service to the
existing lakeside camps. These lines are attached to the timber
walkways discussed in paragraph 59 above. Approximately 40 feet
of each line will be temporarily removed between the railroad
embankment and the camps in order to construct the wave wash
protection along the lake shore. The removed portion of each
line will be replaced after construction is completed in a given
area.

61. Concrete walkways. There are 64 concrete walkways that
cross over the existing levee at various locations. These
walkways must be removed to facilitate the levee enlargement and
the placement of rock for wave wash protection. The walkways
will be replaced by permit application by the owners after the
levee is completed.

. COORDINATION WITH OTHER AGENCIES

62. 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 func¢tioned
to coordinate the needs, desires, and interests of state agencies
and the Corps of Engineers. The Orleans Levee District will
provide the local cooperation for this feature of the hurricane
protection project. The project plan presented herein is acceptable
to both of the above agencies. 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 organizationms

and have served generally to inform the public of the proposed
works, to explain project functions, and to solicit the public
viewpoint. The latest public meeting was held in New Orleans on
22 February 1975. It was a combined public information meeting
and a meeting to discuss the plan for disposal of dredged material
as per Section 404 of the Federal Water Pollution Control Act of
1972, A statement of findings has been prepared and approved by
the Fnvironmental Protection Agency. The project has also been
described and discussed in press and by communications media, as
well as by organizational and individual correspondence.
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63. U.S. Department of the Interior, Fish and Wildlife Service.
Extensive coordination with the U.S. Fish and Wildlife Service

was accomplished during preauthorization studies and subsequent to
authorization of the project. . By letter dated 2 April 1968, the
Regional Director, U.S. Fish and Wildlife Service, Atlanta, Georgia,
was 1nformed of the current layout for the Lake Pontchartrain
Barrier Plan feature of the Lake Pontchartrain, Louisiana and
Vicinity, hurricane protection project and requested to furnish
views and comments on the entire Lake Pontchartrain Barrier Plan.
By letter dated 15 May 1968, the Acting Regional Director stated
",..We are of the opinion that hurricane control structures in

the Rigolets and Chef Menteur tidal passes have little appreciable
effect on salinities in Lakes Maurepas, Pontchartrain, and

Borgne. Therefore, no adverse effects on fish and wildlife
resources in these areas are expected." Any significant modifi-
cations to the current plan will be forwarded to the Regiomnal
Director for further review and comment. Copies of the above
letter and the responses of the Acting Regional Director are
included in Appendix A.

64. U.S. Department of the Interior, Federal Water Pollution
Control Administration (now Environmental Protection Agency).

a. Review and recommendations. By letter dated 8 April
1968, the Regional Director, Federal Water Pollution Control
Administration, was informed of the current layout for the Lake
Pontchartrain Barrier Plan feature of the Lake Pontchartrain,
Louisiana and Vicinity, hurricane protection project and requested
to furnish views and comments on the project. The Regional
Director requested in his letter of response dated 15 May 1968
that consideration be given to the following:

(1) Minimizing water quality degradation during
construction. :

(2) Minimizing the accidental spillage of petroleum
products or other harmful materials and maintenance of sanitary
facilities to adequately treat domestic wastes.

(3) Constructing and operating water quality control
structures so as to insure that ecological conditions remain
unchanged.

b. Project incorporation of recommendations. Provisions
relative to water quality degradation during construction,
control of accidental spillages, and maintenance of adequate
sanitary facllities by construction contractors will be incor-
porated into the construction plans and specifications., The
Seabrook lock will be operated to provide a desirable salinity
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regimen in Lake Pontchartrain to the end that deleterious alterations
in the lake ecology will be avoided. The Regional Director has
been advised of the action to be taken in connection with his
comments. Copies of correspondence with the Regional Director
are included in Appendix A.

65. Southern Railway System.

a. Review and recommendations. Since the plan of protection
for this reach parallels the Southern Railway System, extensive
coordination with this agency, both written and oral, has occurred
during the preparation of this report. Much of this coordination
has been through the Orleans Levee District. The Railway System
recommended specific criteria concerning the relationship between
the protective works and their railroad system. The recommendations
are as follows: 1) the top of the dralnage culvert through the
railroad embankment should be at least 5 feet, 6 inches below the
bottom of the southernmost railj 2) the centerline of the drainage
ditch should be 15 feet from the southermmost rail; 3) elevation
of the top of the catch basin should be no higher than 6.0; 4)
the spacing between the catch basins should be no farther than
600 feet; 5) the horizontal clearance on each side of the tracks
through the swing gate should be 18 feet for maintenance purposes;
and 6) the swing gate across their tracks near the IHNC be
designed so adjustments can be made for future track raisings.

b. Project incorporation of recommendations. Incorporation
of the recommendations into the project plan has been accomplished
to the following extent: (Copies of pertinent correspondence are
included in Appendix A.) .

(1) The difficulty in alining the levee in the narrow
right-of-way between the railroad embankment and Hayne Blvd.
precluded the use of the 5.5~foot clearance below the southernmost
rail. It was agreed that the distance could be reduced to
5.0 feet. : '

(2) This recommendation was complied with. The size
of the catch basins were varied from 2.5' to 4' clear opening to
conform to this requirement.

(3) This recommendation was complied with.

(4) The spacing between catch basins was set at 600 feet
as per the recommendation. It should be noted that the hydraulic
analysis for this project determined that 900-foot spacings would
be sufficient to handle the runoff from the area between the
rallroad embankment and new levee.

(5) The existing railroad bridge crossing the IHNC and
the bridges east of South Point along the same system have
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approximately 8.0 feet of horizontal clearance on each side of
the track. The clearances shown on Plate 25 are 10 feet on each
side. This complies with a more recent request. Therefore the
request to provide 18 feet of clearance for maintenance purposes
was not honored.

(6) An adjustable extender plate was added to the
bottom of the gate so the gate may be railsed for future track

maintenance. The gate sill will also be raised by the Orleans
Levee District. See Plate 25 for details.

ENVIRONMENTAL ANALYSIS

66. Environmental Quality.

a. General. The engineering treatment required for
preserving and maintaining the environmental quality of the
project has been considered during preparation of this memorandum.
Extensive coordination has been accomplished with the appropriate
agencies relative to effects of the project on fish and wildlife
resources and water quality control during and subsequent to
construction.

b. Fnhancement. Construction of the project works in the
Citrus area will alter the existing terrain only to the extent of
development of a floodwall in an area which has previously been
altered by man's activities. The Citrus area consists of 14,800 acres
bounded by New Orleans East, the IHNC, the Mississippi River—-Gulf
Qutlet, and lLake Pontchartrain. This area has been drained for
about 40 years and is protected from normal flooding by levees on
the west, south, and east, and by a railroad embankment and levee
along Lake Pontchartrain on the north. Construction of this
feature of the project would result in enhancement for long—term
human occupation of this area.

67. Environmental statement. The final environmental statement
for the entire Lake Pontchartrain, Louisiana and Vicinity,
Hurricane Protection project was filed with the President's
Council on Environmental Quality on 17 January 1975. This
statement, in part, describes effects of the Citrus Lakefront
levee from IHNC to Paris Road as follows:

: a. In the Citrus area, construction features will extend a
length of 6.4 miles, just south of the existing railroad embank-
ment. Project features will require the commitment of about

30 acres of developed land.

b. Construction activities will result in the modification

of the developed land to project features. This action will
enhance long~term human expansion into the Citrus area. These
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modifications will involve the long-term change in land use and
short~term annoyances such as increases of sound levels in the
immediate area due to construction of the project features.

c. The overall action of construction of hurricane protection
features in this area will enhance long-term human expansion into
the area. The completion of this project feature will tend to
accelerate urban development and will likely result in an increase
in the rate at which the remaining natural production of the area-
is lost. The no-action alternative would retard the environmental
changes, that would, under the proposed action, convert shrub and
wooded areas to urbanization. It should be noted that almost all
of the Citrus area 1s considered nonwetland and losses of natural
habitat to encroaching development would not be as extreme if the
area were a wetland.

d. Should the anticipated increase in development in the
protected areas occur, an increase in the quantities of solid and
liquid wastes cannot be avoided. Disposal of those wastes will
be accompanied by’corresponding environmental stresses. '

68. Cultural resources. The entire project strip has been
covered over by rocks, fill soil, shell fill, concrete, asphalt,
railroad, riprap, and existing levee. Those clues by which sites
are typically looked for are virtually useless in the case of
this developed area.

a. A cultural resources survey was conducted along the
rights-of-way for this project in March 1976. Only one site is
specifically recorded in the project rights-of-way. The site has
two locations, on the lakeshore at the intersection of Hayne
Blvd. and Edward, and at the Intersection at Hayne Blvd. and
Benson. Artifacts were not found at either location.

b. There are no properties in the Citrus area which are
included in the latest National Register of Historic Places
published in Federal Register on 10 February 1976.

c. The project features will have no adverse effect on any
known cultural resource, pre~historic or historic.

ESTIMATE OF COST

69. General. Based on October 1975 price levels, the estimated

first cost of construction of the Citrus Lakefront levee and

floodwall, Inner Harbor Navigation Canal to Paris Road, is $15,200,000.
This estimate consists of $876,000 for lands and damages, $1,707,000
for relocations, $10,316,000 for levees and floodwalls, $1,322,000

for engineering and design, and $979,000 for supervision and
administration. The detailed estimate of first cost is shown on

Table 5.
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LAKE PONTCHARTRAIN BARRIER PLAN
CITRUS LAKEFRONT LEVEE

ESTIMATE OF FIRST COST

(October 1975 price levels)

39

Cost
Acct. Estimated Unit Estimated
No. ‘Item Quantity Unit Price Amount
s $
I. TFloodwall Reaches
CONSTRUCTION
11 Levees and floodwalls
Compression plle test 2 Ea. 8000.00 16,000
) Addition Comp. pile test 2 Ea. 2500.00 5,000
- Tension pile test -2 Ea. 5000. 00 10,000
Levee embankment 5,940 c.y. 6.50 38,610
Steel sheet piling PZ-27 86,700 s.f. 8.00 693,600
Steel sheet piling PMA-~22 8,720 s.f. 7.00 61,040
Steel sheet plling PSA-22 1,075 s.f. 8.00 8,600
Prestressed conc. piling
12" x 12" 10,620 1.f 14.00 148,680
Concrete in stabilization
slab 60 c.y. 70.00 4,200
Concrete in T-wall base 665 c.V. 80.00 53,200
Concrete. in walls, columns,
and beams 2,265 c.vy. 120.00 271,800
Portland cement 15,045 c.w.t 3.00 45,140
Steel reinforcement 316,220 1bs. 0.35 110,680
Structural steel 53,500 1bs 1.50 80,250
Waterstops, L-Type --80 1.f. 15.00 1,200
Waterstops, 3-Bulb type 1,190 1.f. 5.00 5,950
Gate seals ' 225 1.f. 15.00 3,380
Sack rubbed finish 50,600 s.t. 0.40 20,240
Structure excavation 3,150 c.¥. 5.00 15,750
Structure backfill 2,100 c.y. 6.00 12,600
Expansion Joint filler 2,210 s.f. 1.25 2,760
Concrete removal 460 C.¥. 50.00 23,000
Miscellaneous metal 1 job - L.S. 15,000
Trolleys, overhead roller :
gates 1 job L.S. 5,000
Fertilizing & seeding 4 Acres  500.00 2,000
Subtotal $1,653,680
Environmental protection (0.005) 8,270
Subtotal $1,661,950
Contingenciles 20%% 332,350
Subtotal $1,994, 300



TABLE 5 (cont'd)

Cost
acct. Estimated Unit Estimated
No. Item Quantity Unit Price Amount
$ $
30 Engineering and design 12%% (based on
estimate of actual E&D required) 239,800
31 Supervision and administration 10%%
(based on estimate of the actual
S&A on E&D required) 199,000
TOTAL, CONSTRUCTION FOR FLOODWALL REACHES $2,433,100
LANDS AND DAMAGES (included in the estimate for
Lands and Damages for Levee Enlargement)
RELOCATIONS
02 Relocations
Pipelines and Powerlines.
2"¢ pipe thru I-Wall ‘ 2 Ea. 750.00 1,500
16"¢ C.I. water line
thru I-wall 1 _ Ea. 3,500.00 3,500
3" @ Steel H.P. gas '
line thru I-Wall 2 Ea. 3,000.00 6,000
8" @ water line thru I-Wall 3 Ea. 1,500.00 4,500
12" @ Drain pipe thru I-Wall 1 Ea. 2,000.00 2,000
8" @ Water line thru levee 1 Ea. 1,500.00 1,500
12" § Water line thru I-Wall -1 Ea. 2,000.00 2,000
6" @ Gasoline line thru I-Wall 1 Ea. 1,000.00 1,000
12" § C.M.P. thru I-Wall _ 1 Ea. 1,500.00 1,500
6" @ Water line thru I-Wall. 3 Ea. 1,000.00 3,000
10" @ Drain pipe thru I-Wall. 2 Ea. . 1,500.00 3,000
8" # Drain pipe thru I-Wall 1 Ea. 1,500.00 1,500
21" @ Drain pipe thru levee 1 Ea. 2,500.00 2,500
Powerline 2400/4160 volts ‘
thru I-Wall 2 Ea. 8,000.00 16,000
1" @ Electrical conduit thru 1 Ea. 500.00 500
I-Wall
Relocate 55 1.f. of 3" H.P.
gas line ' 1 Ea, 500.00 500
Relocate 65 1.f, of 8" @
water line 1 Ea. 1,000.00 1,000
Relocate 510 1.f. of 10" @
drain pipe 1 Ea.  7,000.00 7,000
Relocate 45 1.f. of 12" ¢
drain pipe 1 Ea. ~ 710.00 710
Relocate 210 1.f. of 15" § _
drain pipe : : 1 Ea. 4,500.00 4,500
Relocate 500 1.f. of 8" ¢ : :
water line and fire hydrant 1 Ea. 6,500.00 6,500
Subtotal $70,210
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TABLE 5 (cont'd)

Cost
" acct. Estimated Unit Estimated
No. Item __Quantity Unit Price Amount
8 $
Relocations (cont'd)
Modification to existing roadways
Ramp @ roadway near
Seabrook Bridge 1 job L.S. 56,000
Ramp @ Lakeshore Drive 1 job L.S. 68, 500
Subtotal $124,500
Drainage Structures
8" Knife gate valve & struc. 1 Ea. 5,000.00 5,000
10" knife gate valve & struc. 2 Fa. 6,000.00 12,000
12" knife gate valve & struc. 2 Ea. 7,000.00 14,000
] 54" Sluice gate structure 1 Ea. 30,000.00 30,000
— 21" Sluice gate structure 1 Ea, 15,000.00 15,000
Relocate catch basins 3 Ea. 700.00 2,100
Relocate sewer cleanout 1 job 2,000.00 2,000
Installation of manhole struc. 8 Ea. 1,000.00 8,000
Subtotal $88, 100
Miscellaneous structures
Railroad falsework 1 job - L.S 15,000
Relocate transit shelters 1 job L.S 3,000
Relocate street lighting 1 job L.S 2,500
Subtotal $20,500
Subtotal, RELOCATIONS $303,310
Contingencies 207t 61,090
Subtotal $364,400
30 Englneering and design 107 (based
on estimate of actual E&D required) 36,500
31 Supervisibn and administration 7%t
(based on estimate of actual S&A
on E&D required) 25,300
TOTAL, RELOCATIONS FOR FLOODWALL REACHES $426,200
I. TOTAL, FLOODWALL REACHES '$2,859,300
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TABLE 5 (cont'd)

Cost
Acct. Estimated Unit Estimated
No. Item Quantity Unit Price Amoynt
‘ $ $
II. Levee Enlargement
CONSTRUCTION
11 Levees and floodwalls
Embankment
Clearing and grubbing 1 job L.S. 3,500
Barge unloading facility 1 job L.S. 300,000
Railroad crossing 1 job L.S. 3,500
Clay embankment 215,000 c.v. 6.5 1,398,000
Fertilizing and seeding 49 Acres 500.00 25,000
Shell 500 c.V. 10.00 5,000
Removal of 138 catch
basins ' -1 job L.S. 27,600
Mobilization and demob 1 job L.S. 30,000
Subtotal $1,792,600
Drainage structures
Structure excavation 2250 c.y. 5.00 11,250
Structure backfill 1650 C.Y. 6.00 9,900
Catch basins (5'x5'x4") 48 Ea. 500.00 24,000
Installation of 12" ¢
CMP thru railroad _
embankment 2,490 1.£. 50.00 124,500
Riprap around catch .
basins 530 tons 30.00 15,900
Shell bedding 120 C.¥. 10.00 1,200
Installation of 24" ¢ CMP . 2,390 1.£. 24.00 57,360
Installation of 30" § CMP 900 1.£. 30.00 27,000
Installation of 30" ¢§ CMP
thru railroad embankment 64 1.£. - 95.00 6,080
Subtotal $277,190
Subtotal, CONSTRUCTION $2,069,790
Environmental protection (0.7%) 14,490
Subtotal $2,084,280
Contingencies (20%) 416,420
Subtotal $2,501, 700
30 Fngineering and design 117% (based on
actual estimate of actual E&D required) 275,200

31 Supervision and administration 8%% (based
on estimate of actual S&A on E&D required)

TOTAL, CONSTRUCTION FOR LEVEE ENLARGFMENT
42
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TABLE 5 (cont'd)

Cost
» acct. Estimated Unit Estimated
w No. Item Quantity Unit Price Amount
$ $
! LANDS AND DAMAGES
01 Lands
Industrial park 3.48 Ac 93,500 325,380
_ Residential lots 6 Ac 37,000 222,000
” Neighborhood business 1.781 Ac 50,000 89,050
Construction easement 3,034 Ac varies 37,430
Drainage easement 0.62 Ac . 18,500 11,740
Improvements, chain ‘
link fence 3,075 1.f. 2.80 8,610
) Subtotal $693,940
Contingencies (25%%) 174,060
Real estate hired labor (4 tracts) 3,200
_ Acquisition by others (4 tracts) 4, 800
TOTAL, LANDS AND DAMAGES $876,000
RELOCATIONS
02 Relocations
Removal of concrete walkways
over existing levee 64 Ea. 3,000 192,000
Removal & replacement of '
water and electrical
lines thru existing
levee ‘ 110 Ea. 900 99, 000
Subtotal $291,000
Pumping stations
Positive cutoff at
Jahncke pumping sta.
Structure excavation 640 C.Y. 5.00 3,200
Structure backfill 200 c.y. 6.00 1,200
Temporary cofferdam
(Pz2-27) 6,500 s.f. 7.00 45,000
Steel sheet piling
PDA-27 ' 6,236 s.f. 8.00 50,000
Class "B" timber piling 1,424 1.f 3.00 4,300
Concrege in stabiliza-
tion slab ' 25 c.y. 70.00 1,750
Concrete 1n T-wall base 52 c.y 80.00 4,160
Concrete in walls, .
columns, & beams 96 c.v. 120.00 11,520
Portland cement 900 cwt 3.00 2,700
Steel reinforcement 28,110 1bs. 0.35 9,840
Structural steel 10,030 1bs. 1.50 15,050
1" ¢ Stainless steel bar 130 1bs. 2.00 260
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TABLE 5 (cont'd)

Cost
acct. Estimated Unit Estimated
No. Item . _ Quantity Unit = Price: Amount
' ’ $ $
02 Relocations (cont'd)
Sack rubbed finish 610 s.f. 0.40 250
Miscellaneous metal ' 1 job L.S. 20,000
7'x12' Sluice gate (2 gates) 1 job L.s. 63,000
Subtotal $232,230
Some structure required at
Citrus and St. Charles
pumping stations (2 x 232,230) 464,460
Subtotal, RELOCATIONS $987,690
Contingencies 20%% 196,910
Subtotal $1,184,600
30 FEngineering and design 10%t (based on
estimate of actual E&D required) 118,500

31 Supervision and administration 7% (based
on estimate of actual S&A on E&D requied)

82,700

TOTAL, RELOCATIONS FOR LEVEE ENLARGEMENT 81,385,800
II. TOTAL, LEVEE ENLARGEMENT $5,238,700
ITI. Wavewash protection
CONSTRUCTION
11 Levees and floodwalls
Clearing 1 ~ job L.S. 5,000
Railroad crossing 1 job L.S. » 3,500
Railroad guard mat 4 Ea. 3,000.00 12,000
Shell (citrus x-ing) 1,500 c.v. 10.00 15,000
Riprap 75,000 ton 18.00 1,350,000
Derrick stone ‘ 167,000 ton 20.00 3,340,000
Mobilization & demob 1 job L.S. 90, 000
Subtotal ' $4,815,500
Environmental protection (0.7%) 34,000
Subtotal $4,850,000
Contingencies 20%% 970,000
Subtotal
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TABLE 5 (cont'd)

Cost
acct. Estimated Unit Estimated
No. Item Quantity Unit Price Amount
$ $
ITII. Wavewash protection (cont'd)
30 Fngineering and design 11%t (based
on estimate of actual E&D required) 636,000
31 Supervision and administration 8%F
(based on estimate of actual S&A on
E&D required) 461,000
TOTAL, CONSTRUCTION OF WAVEWASH PROTECTION $6,917,000
RELOCATIONS
02 Relocations
Removal and replacement .of
approx. 40' of wooden walk-
ways, water lines, electric
lines, for each camp 110 Ea. 1,200.00 132,000
Contingencies 20%t 26,000
Subtotal $158,000
30 Engineering and design 10%} (based
on estimate of actual E&D required) 16,000
31 Supervision & administration 7%t (based
on estimate of actual S&A on E&D required) : 11,000
TOTAL, RELOCATIONS FOR WAVEWASH PROTECTION $185,000
ITI. TOTAL, WAVEWASH PROTECTION $7,102,000
I. FLOODWALL REACHES $2,859,300
II. LEVEE ENLARGEMENT $5,238,700
III. WAVEWASH PROTECTION $7,102,000

TOTAL PROJECT COST $15,200,000
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Para 70

70. Comparison of estimates.

a. GDM versus PB-3. The current estimate of $15,200,000
for the Citrus Lakefront levee and floodwall represents an
increase of $2,108,000 when compared to the latest PB-3, effective
1 October 1975. The PB-3 estimate is based on the estimate
included in Design Memorandum No. 2, Citrus Back Levee, approved
29 December 1967, and escalated to October 1975 price levels.
Table 6 shows a comparison of the project document, PB~3, and
general design memorandum estimates. Reasons for the difference
between the general design memorandum and PB-3 estimates follow:

(1) Levees and floodwalls. There is a net increase of
$471,000; however, since the levee has been relocated on the
landside of the railroad embankment rather than on the lakeside
in Lake Pontchartrain as originally contemplated by the project
document plans, a direct comparison of specific construction
items and analysis of price level fluctuations is not feasible.
The savings realized from the landside alinement offsets most
of the cost increase resulting from the addition of 3,250 feet of
floodwall.

(2) Engineering and design. The net decrease of
$182,000 results from recomputing the E&D cost based on an
analysis of actual work required rather than using a fixed
percentage of the construction cost.

(3) Supervision and administration. The net increase
of $240,000 results from recomputing the S&A costs based on an
analysis of actual work required rather than using a fixed
percentage of the construction cost.

(4) Lands and damages. The net decrease of $24,000 is
due to a more detailed determination of the acreages required for
rights—-of-way and construction easements and an update of the
values of the lands involved.

(5) Relocations. The net increase of $1,603,000 is
due to the need to modify the St. Charles and Jahncke pumping
stations in addition to the Citrus pumping station, comnstruct two
road ramps, and modify campsite utilities to facilitate placement
of wave wash protection. The net increase also reflects refinements
in the cost estimate based on more detailed information available
during preparation of the GDM.

b. GDM versus project document. The estimated cost of
$15,200,000 for the Citrus Lakefront levee and floodwall represents
a net increase of $11,541,000 over the project document estimate.
Reasons for the difference between the design memorandum and
project document estimates follow:
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Para 70b(1)

(1) Levees and floodwalls. The net increase of $7,050,000
is comprised of a decreasé due to the alinement change from
lakeside to landside of the railroad tracks and an increase due
to price level increases between December 1961 and July 1975. As
described previously, the basic reason for cost estimate difference
is the relocated levee alinement. This basic fact prohibits
valid and meaningful cost comparisons between the GDM and project
document, '

(2) Engineering and design. The increase of $1,200,000
results from recomputing the E&D cost based on an analysis of
actual work required rather than by using a fixed percentage of
the construction cost.

(3) Supervision and administration. The increase of
$782,000 is based on an analysis of actual work required rather
than using a fixed percentage of the construction cost.

(4) Lands and damages. The increase of $876,000
results from locating the levee landside of the railroad embankment
rather than in Lake Pontchartrain. The project document alinement
did not require the purchase of rights—-of-way or easements.

(5) Relocations. The net increase of $1,633,000 is -
due to reasons described in paragraph 703(5).above. '

SCHEDULE FOR DESIGN AND CONSTRUCTION

71. Schedule for design and construction. The sequence of
contracts and schedules are as follows below:

Est. Constr.
costs include

20% cont.,

i +67 for
Contracts Plans & Specs Construction : S&I

‘ Start Complete Advert. Award Complete
Adrport and Apr 75 Submit IMVD Jan 77 feb 77 Dec 78 $2,114,000
Lincoln Beach Nov 76
area, flood-
wall contract
Levee contract Apr 75 Submit IMVD Sep 77 Nov 77 Feb 79 $2,652,000
from sta. 28+31 May 77
to sta. 289+59,
& from sta 304+31 e
‘to sta. 331+50
Rock placement Jan 79 Submit IMVD Dec 78 Feb 79 Feb 81 $6,169,000
(wave wash Aug 79

contract)

48



Para 72

72. Funds required by fiscal year. To maintain the schedules
for design and comstruction of the Citrus Lakefront levee,
Federal funds will be required by fiscal year as follows:

Funds required by FY 76 $  640,0002
76T 190,000

77 800,000

78 3,000,000

79 2,450,000

80 2,450,000

81 3,087,000

TOTAL $12,617,000

OPERATION AND MAINTENANCE

73. General. The Citrus Lakefront levee will be maintained and
operated at the expense of local interests as a feature of local
cooperation for the project. The estimates of the annual opera-
tion and maintenance costs for the different features of the
project are as follows: (1) 1levee - $4,700; (2) catch basins
and culverts $8,000; (3) wave wash protection - $1,600; and

(4) overhead roller and swing gates - $500. It is estimated
that replacement of the overhead roller gates ($35,900 each) and
swing gates (811,700 each) will be necessary at 30-year intervals.
Sluice gates for drainage pipes ($7,500 each) and knife gate
valves ($2,100 each) will be replaced at 1l0-year intervals. The
sluice gates at the pumping stations ($30,000 each) will be
required to be replaced at 20-year intervals. Partial replace-
ment of the wave wash protection will be needed after 50 years.
The annual charge for all of these replacements is $29,300.

ECONOMICS

74. Economic justification. The current economic analysis for
the entire Lake Pontchartrain, Louilsilana and Vieinity hurricane
protection project, based on the October 1975 PB-3 costs, indi-
cated a benefit-cost ratio of 13.3 to 1. An economic reanalysis
of the entire Lake Pontchartrain, Loulsiana and Vicinity hurri-
cane protection project is presently being prepared and will be
submitted at a later date. This reanalysis will include incre-~
mental justification for each portion of the entire project,
including the Citrus Lakefront levee.

2 Includes cost to date and cost for preparation of plans and
specifications in the remainder of FY 76.
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Para 75

FEDERAL AND NON-FEDERAL COST BREAKDOWN

75. Federal and non-Federal cost breakdown. The breakdown of
the construction cost into the Federal and non-Federal shares are
shown on Table 7 below:

TABLE 7

' FEDERAL AND NON-FEDERAL
COSTS BREAKDOWN

Item Federal Non~Federal Total

Levees, floodwalls,

and structures 10,600,000 2,017,000 12,617,000
Lands & damages - 876,000 876,000
Relocations - 1,707,000 1,707,000

TOTAL $10, 600,000 $4,600,000 $15,200,000
RECOMMENDATIONS

76. Recommendations. The plan of improvement presented herein
consists of 5.5 miles of levee enlargement and new floodwall

along the Citrus lakefront from IHNC to Paris Road. The plan
includes suitable provision for modification of drainage facilities,
erosion protection, and necessary relocations. This plan is
considered to be the best means of accomplishing project objectives
and is recommended for approval.
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