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LMVED-TD (NOD 31 Jul 84) 5th Ind 147

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan, Design
Memorandum No. 14, General Design - Citrus Lakefront Levee-IHNC to

Paris Road
DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg, MS 39180-0080

2 5 JAN '85
T0: Commander, New Orleans District, ATTN: LMNED-SP

Satisfactory. '
FOR THE COMMANDER:

R. H. RESTA, P.E.
Chief, Engineering Division

CF:

DAEN-ECE-B
(w 10 cy 4th & 5th Ind)
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DEPARTMENT OF THE ARMY
AT\ NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
M P.O. BOX 60267

& NEW ORLEANS, LOUISIANA 70160
4

o S
L RepLY TO

ATTENTION OF:

IMNED-SP 31 July 1984

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan
Design Memorandum No. 14 General Design - Cltrus Lakefront
Levee IHNC to Paris Road

Commander, Lower Mississippi Valley Division
ATTN: IMVED-TD

1. The subject design memorandum is submitted for review and approval and has
been prepared generally in accordance with the provisicns of Appendix A of
EC 1110-2-193, dated 20 April 1979. '

2. A summary of the current status of the Section 404 (b)(1l) evaluation,
environmental analysis, and cultural resources investigation is as follows:

a. A Section 404 (b)(1l) Public Notice was issued 28 March 1984 and State
Water Quality Certification was received 29 June 1984.

b. No endangered or threatened species will be affected by the
recommended construction.

c. An Environmental Impact Statement (EIS), Lake Pontchartrain,
Louisiana and Vicinity Hurricane Protection project, included the levee
construction and was filed with the Council on Environmental Quality in
1975. A Draft Supplement to this EIS was filed with the Environmental
Protection Agency in December of 1983, and assessed the increased height for
high-level protection and the use of flotation channels. The Final
Supplemental EIS is scheduled to be filed with EPA in September of 1984,

d. A cultural resource survey was conducted along the project right-of-
way in 1982 by New World Research, Inc., and no significant cultural resources
were located. The survey included all project features except the four
mobilization site flotation channels. Historical research has indicated the
potential of significant historic shipwrecks in the flotation channels. Thus,
a remote sensing survey of the channels will be conducted in late FY 84/early
FY 85.

3. The use of water conservation measures in construction of this project has
been investigated. The interdisciplinary team review of the report found that
no opportunities for water conservation measures exist.



LMNED-SP 31 July 1984

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan
Design Memorandum No. 14 General Design - Citrus Lakefront
Levee IHNC to Paris Road

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

5. This report is being submitted as scheduled. The current program calls
for construction award in January 1985; therefore, a prompt review and

approval of this General Design Memorandum is required.

6. Approval of the report as a basis for preparation of plans and

specificatioens is recommended.
5‘@5}'\5'%&;,00@

1 Incl (16 cys fwd sep) ROBERT C. LEE
as Colonel, CE

Commanding
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LMVED-TD (NOD 31 Jul 84) 1st Ind
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan

Design Memorandum No. 14 General Design - Citrus Lakefront
Levee IHNC to Paris Road

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg, MS 39180-0080
l110CT84
TO: Commander, New Orleans District, ATTN: LMNED-SP

1. The subject DM is approved as a basis for plans and specifications subject
to the satisfactory resolution of the following comments and approval of the
Lake Pontchartrain, Louisiana and Vicinity Hurricane Protection PFOJeCt
Reevaluat1on Report.

2. Transmittal Letter para 2d, paras 51b and 55. These areas of the document
indicate the potential for historic shipwrecks in the planned flotation
channels ]oCations and that a remote- sensing survey of th: locations will be
conducted in Tate FY 84 or early FY 85. The Jan 85 contract award date could
be impacted if mitigation is required, therefore, the remote sensing surveys
should be comp]eted as soon as possible.

3. Para 8d. This paragraph is misleading. The assurances under the deferred
payment plan have not been finalized. The requirements set forth by OCE on
the deferred payment must be met before the amended assurances can be approved
and d1str1buted for the High Level Plan.

4. Para 8e. We concur that Section 221, Public Law 91-611 is not applicable to
construction; however, it does apply to the deferred payment plan which will
be reiterated in the supplemental assurances.

5. Para 15b. This paragraph should have covered the method for draining the
runoff that will collect between the railroad embankment and the proposed rock
embankment or referenced the statement in Appendix A para II-1,

6. Para 27. In describing the general soil conditions at the site, this
paragraph indicates that the sand deposits which extend to el -40 are
underlain by Pleistocene, whereas the geologic profile on Plates 10-13
indicate that the sand deposits are generally underlain by Prodelta clays
which in turn are underlain by Pleistocene clay. This discrepancy should be
corrected.

7. Para 28b and Plates 18-21. In cases where clay or silt stratum exists in
the foundation, it is not clear what assumptions were made for piezometric
heads in the sand just below the clay or silt stratum, i.e., see wedge C-1 on
Plate 18. This should be explained. In this regard it is possible that the
Tower sand stratum may respond rapidly to changes in water Tevels in Lake
Pontchartrain if the sand layers are exposed in the lake, and consequently,
high heads could develop in the sand just below the clay or silt stratum.




LMVED-TD  (NOD 31 Jul 84) 1st Ind 11 0CT gy

SUBJECT: Lake Pontchartrain, Louisiana and e1cinity High Level Plan
Design Memorandum No. 14 General Design - Citrus Lakefront
Levee IHNC to Paris Road

[f not previously accomplished, you should check the stability analyses for
the assumption of high heads developing below the clay or silt stratum.

8. Paras 28b and 28d.

a. We understand that the seepage analyses discussed in these paragraphs
were performed using a two-dimensional electrical analog model. This should
have been mentioned in these paragraphs. We further understand that only the
design concept for a partial cutoff through the levee was obtained from the
paper by Mansur and Perret and the actual analyses to determine the head loss
through the sheet pile cutoff were based on results of the 2-D electricial
analog model study.

b. At the request of this office the analysis on Plate 18 was checked for
the assumption of no head loss within the Tevee embankment on the lakeside of
the sheet pile, i.e., the piezometric level on the failure surface on that
side of the Tevee at el 11.5. The resulting factor of safety for that
assumption is 1.3 which is adequate.

9. Para 29. The sections shown on the reference plates 14 and 14A, indicate
silts and silty sands overlying the Pleistocene clay borrow material. The
plan for removing and disposing of this material should be explained in this
paragraph. -

10. Para 49. It is not clear as to why Tlocal interest will be given credit for
replacing the timber walkways if the camp owners are required to make this
replacement at their own expense. This should be explained.

11. Para 5la. The environmental effects of dredging the clay fill material as
well as removing and disposing of the overlying silts and silty sands from the
north shore borrow area should also be addressed in this paragraph.

12, Table 3.

a. Cost Account No. 11,1. The amount shown for contingencies is in
error. The correct amount should be $83,000 in lieu of $101,000 to agree with
the percent contingencies and totals shown.

b. Cost Account No. 11.2. The figure shown for E&D should be $20,000 in
Tieu of $20,400 to agree with the totals shown.

13. Para 54 and Table 4. This paragraph and table should be expanded to show a
comparison between the GDM cost and the Tatest approved PB-3 cost effective

1 Oct 84. An appropriate explanation for the change in cost should be

provided.




LMVED-TD (NOD 31 Jul 84) 1st Ind 110CT'84

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan
Design Memorandum No. 14 General Design - Citrus Lakefront
Levee IHNC to Paris Road

14. Appendix A.

a. Para I-4c(l)(a). The present Bonnet Carre operational plan is for the
spillway to be open to prevent main stem downstream discharges from exceeding
1,250,000 cfs and not 20 ft on the Carrollton gage. This correction should be
made in this report.

b. Para I-5c. The numbering system in this paragraph is ih disarray and
should be corrected. x o

c. Para I-5(c) (6) and Plate A-10. The methodology of the sample routing
procedure discussed in this paragraph is appropriate for this project.
However, the explanatisn of the routing procedure sho«: .- Plate A-10 should
be revised to indicate the correct reference plates and p.ragraphs.

d. Para I-7a. It is extremely critical to the urban area within this
hurricane protection project that the crown elevation of the protective
structures be correctly established. For this reason the crown elevations
should be set using the revised National Geodetic Vertical Datum.

e. Para I-7e(3). This paragraph defines the stone revetment as a scheme to
reduce wave runup thereby decreasing the height of the levee, however, the
data presented in table A-16 do not show a reduction in the levee elevation.
This should be explained.

15. Minor comments are as follows:
a. Para 22. Add "and 14A" to the last sentence.

b. Para 25. In the last sentence, insert after (see Table 1) the
following: "are shown on Plates 2 through 4."

c. Para 28d. Change Underseepage to Seepage.
d. Plate 2. Note 2, the plate numbers are missing.
e. Plate 14. The legend refers to plates 2-4 for location of borings.

This should be corrected to indicate plate 14A for location of borings in the
North Shore Borrow area.



LMVED-TD (NOD 31 Jul 84) 1st Ind 11 QCT:

SUBJECT: Lake Pontchartrain, Louisiana and gqcinity High Level Plan
Design Memorandum No. 14 General Design - Citrus Lakefront
Levee IHNC to Paris Road

f. Plates 30, 31 and 32, The title blocks shouid be corrected to
correspond with the boring number and locations shown on the upper left hand
side of the plate.

FOR THE COMMANDER:

Kitest X Koofrmnr , P. €

wd incl R. H, RESTA, P.E.
’ Chief, Engineering Division

CF:
DAEN-ECE-B
(w 10 ¢y Incl 1)



IMNED-SP (NOD 31 July 1984) 2nd nd

SUBJECT: Ieke Pontchartrain, Iouisiana and Vicinity High Level Plen, Design
Memorandum No. 14, General Design — Citrus Iekefront Levee-IHNC to
Paris Road

DA, New Orleans District, Corps of Engineers, P.0. Box 60267, New Orleans, Ia.
70160 16 November 1984

TO: Commander, Lower Mississippi Valley Division
ATTN: IMVED-TD

1. The proposed disposition of comments presented in the 1st indorsement of
this chain of correspondence is presented in the subsequent paragraphs
(paragraph numbers refer to like-mmbered paragraphs of the 1st Ind.).

2. Transmittal Letter para 2d, paras 51b and 55. The remnote sensing survey was
canpleted on 14 November 1984. A shipwreck which might have potential
historical significance has been located near one of the mobilization access
channels. The plans and specifications for the access channel work will be
modified so that the dredging activity will avoid impacting this potential
historic find. The District is preparing a report to be sent to the State
Historic Preservation Officer notifying him of this find.

3. Para 8d. Para. 8d should be replaced with the following:

d. The New Orleans District (NOD) has received the necessary agreements,
legal opinions, and resolutions from the Orleans Ievee District, jointly fram
the Inke Borgne Basin Levee District and the St. Bernard Parish Police Jury and
fran the Pontchartrain Ievee District incorporating the requirements of Public
Tew N -646 ("Unifom Relocation and Real Property Acquisition Policies Act of
1970") . Approval of the amended assurances was granted for the deferred payment
plan subject to distribution of these assurances. Currently, distribution is
wmderwy. However, the amended assurance for St. Tammeny is not currently being
distributed due to the deferred status of this project in the Parish of St.
Temmany. Nevertheless, NOD has received the required asgreements, legal
opinions, and assurances from the Iouisiama Department of Transportatim, Office
of Public Works and the Governor of Iouisiana stating that the Office of Public
Works is rmow the local sponsor on behalf of the St. Tammany Parish Police Jury
and that the Office of Public Works will lend financial assistance, when
required, to the Pontchartrain Levee District. All of these agreeaments and
assurances are being reviewed by the Govermment.

4. Para 8¢. Notead.

5. Para 15b. Concur. The following should be added before the last sentence
in paragrath 15b: "Intercepted drainage for the Citrus Iakefront reach is
discussed in paragraph II-1 of Appendix A, Hydrology and Hydraulics."

6. Para27. Concur. In line 8, replace the words "the Pleistocene surface"
with "Prodelta clays which in turn are underlain by the Pleistocene deposits®.
Delete 1lire 12 and replace with the following: "to elevation ~40.0, the top of
Prodelta clays which in turn are underlain by the Pleistocene deposits".

23 My S¢



" IMNED-SP (NOD 31 July &) 2nd Fnd 16 November 1984

SUBJECT: Iake Pontchartrain, ILouisiana and Vicinity High Ilevel Plan, Design
Memorandum No. 14, General Design - Citrus Iskefront Ievee-IHNC to
Parigs Road

7. Para 28b and Plates 18-21. The assumption mede in the stability analyses
was to use the same piezametric head for all strata that was detemined from the
results of using a two-dimensional electric analog model study. This assumption
was considered conservative. Any increase of piezametric heads in the sands
below the clay and silt layers which are 8 to 25 ft thick would be smell. The
natural ground slopes gradually for a long distance into the lake and any
entrance would be a long way fram the levee. In para XBb, line 8, after the
number "21" insert the following sentence: "The piezametric heads used in the
stability analyses in all strata were the ones determined by seepege analyses."

8. Paras 28b and 28d.

a. In Para Bb, line 15, after the words "based on" insert the following
words: "perfoming a two-dimensional electrical analog model stuly and using
the design concept presented in".

b. In line 1 of para 284 after the word "Underseepage", insert the
following words: '"using the results of a two-dimensional electrical analog
model study."

9. Para 29. The borrow area for the contract plans and specifications will be
relocated nearer the shoreline in order to take advantage of the CH and CL
materials. The borrow area will be located between soil boring no. 4 and

und isturbed boring B-1U. This will eliminate the need of disposal or blending
the ML materials with other less pervious materials.

10. Para 49. The last sentence in paragrarh 49 should be deleted and the
following sentence used in its place: "After the campletion of construction
procedures, all of the timber walkways will be replaced as a part of the local
interest relocations item and credit for this work applied to the local »
interest's share of the project cost."

11. Paragraph b1a. Concur. Delete paragraph 5la and replace it with the
following:

a. Biological. Historically, the shoreline in the project area was
brackish marsh interlaced with tidal creeks, and vegetated with oystergrass and
wiregrass. Currently, this area has been developed and is predominately a
scrub-shrub comunity typified by eastern baccharis and marsh elder. A very
asnall fringe of remnant marsh would be impacted by the placement of earth and
stone over the present levee. Construction of the flotation channels, and
disposal of the material dredged fram them, would impact no more than 25 acres
of lake bottam. During dredging of the channel and the underwater borrow site
(Howze Beach), there would be a short-tem release of suspended solids as well
as possible releases of pollutants. This wouwld impact primery productivity by
reducing light penetration, smothering smaller organisms, and possibly
introducing toxic materials. Benthic organisns in the bottom sediments would be

8



IMNED-SP (NOD 31 July 84) 2rd Fnd 16 November 1984

SUBJECT: Imke Pontchartrain, Iouisiana and Vicinity High Level Plan, Design
Memorandum Mo. 14, General Iesign - Citrus Iekefront Ievee-IHNC to
Paris Road

smothered by the dredged material discharge or entrained in the dredge's
intake. After construction, the disposal site would be degraded to backfill the
channel. After the flotation channels have been backfilled and the dredging of
the borrow site (Ibwze Beach) campleted, recolonization of the affected areas is
expected from the remaining peripheral benthic habitat. However, dve to
substrate changes the recolonization may differ in species camposition from the
original commwmity. Depending on the depth to which the Howze Beach site is
dredged, same temperature and D.0O. stratification could occwr. Ibwever, due to
the absence of nearby point source discharges, lack of highly organic soil
canponents and presence of hydraulic conditions conducive for good flushing
action, the dredge site is not expected to produce water quality problems
associated with anoxic conditions. In general, impacts would be minor and
temprary, and would not significantly affect the surrounding environment. An
Mdangered Species Assessment and a Coastal Zone Management Consistency
Determination have been coordinated.

Ui
12. Table 3. Concur with both items 122 and 12b. The correct eamount for
contingencies for accowmt no. 11.1 is $8%,000 and $20, 00 for the E&D item in
account no. 11.2. ‘

13. Para 54 and Table 4. We do not concur. The comparison is correct as shown
in the GIM. This GIM was submitted in July 1984, and cost data contained in the
report was developed at least several months prior to submittal to IMVWD. The

1 Cct 1984 PB-3 was not approved until 4 September 1984.

14. Appendix A.

a. Para I-4c(1)(a). Concur. The first sentence of Para 1+4c(1)(a) of
Appendix A should be changed to "The Bomnmet Carre' Spillway is operated as
required during major high water seasons on the Mississippi River to divert
flows through Ieke Iontchartrain to insure that discharges in the river
downstrean of the Bomnet Carre' Spillway do not exceed 1,250,000 cfs."

b. Para I-5c¢. Concur. To correct the paragraph numbering system in this
section, make the following changes: Page I-21 change "(d)" to "d" and "(e)" to
"e"; Page I-23 change "(f)" to "f'. :

c. Para I-5(c)(6) and Plate A-10: Concur. Routing procedure explained on
Plate A-10 should be changed as shown on Enclosure 2.

d. Para I-7a. Concur. The plans currently define levee grades in tems
of NGVD with bench mark elevations based on the 1976 epoch. As you are aware,
the matter is under active stuly and it is conceivable that a later epoch could
be used. We will, however, build to the elevations which are, based on all
information available at the time, most consistent with the objective of
providing the degree of protection envisioned for the project.



IMNED-SP (NOD 31 July &) 2rd Id 16 November 1984

SUBJECT: Iske Pontchartrain, Iouisiana and Vicinity High level Plan, Design
Memorandum Mo. 14, General Design - Citrus Iekefront Ievee-IHNC to
Paris Road :

e. Para I-Te(3). Table A-16 lists the elevation of the protective device
selected, i.e., levee with foreshore protection. The design levee elevation is
14.5 ft. and the elevation of its compenion foreshore dike, where needed for
wave protection, is 13.0 ft. Without the foreshore dike, the levee crest
elevation would have to be from 17.5 to 18.5 ft., dependlng upon the levee
cross-section selected to provide SHH protection.

15. We concur with minor comments 15a. through 15e.

ML
 FREDERIC M. CHATRY
Chief, FEngineering Division

FOR THE C(OMMANDER:
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LMVED-TD (NOD 31 Jul 84) 3d Ind

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan, Design
Memorandum No. 14, General Design - Citrus Lakefront Levee-IHNC to
Paris Road

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg, MS 39180-0080

11 JAN'SH
TO: Commander, New Orleans District, ATTN: LMNED-SP

Disposition of the 1lst Ind comments is satisfactory except as follows:

a. Para 3. The second sentence of this paragraph is not entirely correct
and, in fact, is misleading. The sentence should read: "Approval of the
amended assurances was granted for the deferred payment plan subject to
certain corrections in the agreement executed by the Louisiana Department of
Transportation, Office of Public Works on behalf of the St. Tammany Parish
Police Jury. Distribution of the assurances was authorized when the
corrections had been accomplished. In view of the deferred status of this
project in the parish of St. Tammany, it is not proposed to distribute this
agreement at the present time. Distribution of the remaining assurances is in
progress." The remainder of the paragraph following the above substitution
should be deleted.

b. Para 10. It is our understanding, based on conversation with LMNRE
personnel, that the fishing camp locations required a permit from the local
authorities. The permit provides that relocations will be accomplished at the
camp owner's expense. If this is the case, the walkways are not a part of the
local interest relocations item, and no credit for the work should be allowed.
This paragraph should be modified accordingly.

FOR THE COMMANDER:

wd incl ‘ R. H. RESTA, P.E.
Chief, Engineering Division
CF:
DAEN-ECE-B
(w 10 cys 2d Ind &
Plate A-10)

11



LMNED-SP (NOD 31 July 84) 4th End
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level

Plan, Design Memorandum No. 14, General Design - Citrus
Lakefront Levee-IHNC to Paris Road

DA, New Orleans District, Corps of Engineers, P.0. Box 60267,
New Orleans, LA 70160 21 Jan 85

TO: Commander, Lower Mississippi Valley Division
~ATTN: LMVED-TD

The following responseé to the 3d End comments are offered
by like paragraph designation:

a. Para 3. Concur. Distribution of remaining assurances
has ‘been accomplished.

~b. Para 10. Concur. Credit for cost of relocations
will be established by an official governmert andit of actual
allowable expenses submitted vy tlne local sponsor. No credit
will be given for costs associated with relocations which are
paid by private camp owners. v

FOR THE COMMANDER:

FREDERIC M. CHATRY
Chief, Engineering Division

12



LMVED-TD (OCE 29 Nov 84) 5th Ind
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan, Design
Memorandum No. 14, General Design - Citrus Lakefront Levee IHNC to

Paris Road

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg, MS 39180-0080

05 MAR'85
T0: Commander, New Orleans District, ATTN: LMNED-HC

Referred to note approval of the hydraulic design.

FOR THE COMMANDER:

ﬁzaﬂL‘ﬂjk<;1‘kf , P.E.

R. H. RESTA, P.E.
Chief, Engineering Division

CF:
DAEN-ECE-B



Lee

DEPARTMENT OF THE ARMY

U.S. Army Corps of Engineers
WASHINGTON, D.C. 20314

REPLY TO
ATTENTION OF:

DAEN-ECE-B ‘ 29 November 1984

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan Design
Memorandum No. 14 General Design - Citrus Lakefront Levee IHNC to
Paris Road

Commander, Lower Mississippi Valley Division
ATTN: LMVED-TD

1. Reference 1st endorsement LMVED-TD, 11 October 1984, on letter LMNED-SP,
31 July 1984, subject as above.

2, The comments in the following paragraphs are furnished for appropriate
action before the preparation of plans and specifications.

3. Appendix A.

a. Table A-14, The significant wave height and period in this table
cannot be verified from existing shallow-water limited-fetch charts. The
period appears to be unusually long for the conditions given. Accordingly,
the data in the table and on the charts should be reconciled. Guidance can be
found in ETL 1110-2-305.

b. Paragraph 7e(2) and Table A-16. The runup value used in the design of
the structures is not clear. It is noted that the runup from the highest one
percent of the waves would be 1.67 times greater than the runup from the
significant wave. Runup heights should be presented for the design. In
consideration of the unique configuration of the levee system, runup and
overtopping should be established by physical hydraulic model studies.

¢. The guidance set forth in ETL 1110-2-291 should be helpful in the
design of the foreshore protection structure.

FOR THE COMMANDER:

ach X H

wd all encl £/ JILLIAM N. McCORMICK, JR.
Chief, Engineering Division
Directorate of Engineering and Construction

ro Dac. -



MRCED-TD (OCE 29 Nov 84) 1st Ind

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan Design
Memorandum No. 14 General Design - Citrus Lakefront Levee IHNC to
Paris Road

DA, Mississippi River Commission, Corps of Engineers, Vicksburg, MS 39180-0080

07 AN '8S
TO: Commander, New Orleans District, ATTN: LMNED

Referred for appropriate action.

FOR THE PRESIDENT OF THE COMMISSSION:

R. H. RESTA, P.E.
Chief, Engineering Division



LMNED-HC (OCE/29 Nov 84) 2d End Ms. Hote/beb/2480

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level
Plan Design Memorandum No. 14 General Design - Citrus
Lakefront Levee IHNC to Paris Road

DA, New Orleans District, Corps of Engineers, PO Box 60267,
New Orleans, LA 70160-0267 15 Jan 85

TO: President, Mississippi River Commission, ATTN: MRCED-TD

1. Reference para 3a and 3b. This project has been under
design and construction for nearly 20 years. For calculation
involving waves, we have used the wave height and period fore-
casting methodology contained in the first edition of
Technical Report No. 4. We recognize that this yields higher
significant waves and longer periods than the current "bible,"
i.e., Shore Protection Manual (1984). As indicated in the
following table, however, the resulting differences in wave
runup are not great.

Wind Speed Fetch Wave Height Wave Period Runup

Methodology¥ MPH Miles Feet Secs Feet
TR No. & 83 5 7.8 7.3 3.0
SPM 1977 83 5 10.7%% 5.1 2.7
SPM 1984 83 5 17.7%* .oy 3.3

¥ For further detail see Encl 1
¥¥ Waves breaking at toe would be of lesser height

Given the modest differences in wave runup, and their
variability with methodology vintage, we have opted for con-
sistency in design throughout the project. We will, however,
carefully review future jobs to ensure that this approach is
appropriate. The computations made during the preparation of
the GDM which were based on wave forecasting curves from TR-U4
are enclosed, along with wave heights and runup based on the
(1977) and SPM (1984) editions.

The plans and specifications for this work are currently
under advertisement. The levee configuration does not appear
to fit the description of unique. To use a physical model to
verify computed runup and overtopping would be exorbitantly
expensive in both time and money and would not, in our
opinion, yield a significantly higher level of confidence in
the results. Given the known significant deficiency in the
lakefront levee system, and the fact that we are at long last
in a position to deal with that deficiency effectively, we do
not believe that further delay to accommodate physical model
studies is justified.



LMNED-HC (OCE/29 Nov 84) 2d End

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level
Plan Design Memorandum No. 14 General Design - Citrus
Lakefront Levee IHNC to Paris Road

2. Reference para 3c¢. ETL 1110-2-291 suggests a method for
shore protection which involves placement of uniform small
stone along the shoreline as shore protection. This method
has clear advantages where the objective is to protect a
shoreline. But our foreshore dike is intended rather to pro-
tect the levee which it fronts. Furthermore, the levee grade
is inversely proportional to the size of the foreshore dike,
since that dike will operate to limit wave runup on the

levee. The levee grade and the foreshore dike dimensions have
been integrated in the design to minimize overall cost.

FOR THE COMMANDER

Encl FREDERIC M. CHATRY
Chief, Engineering Division



LMVED-TD (OCE 29 Nov 84) 3d Ind

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan, Design
Memorandum No. 14, General Design - Citrus Lakefront Levee IHNC to
Paris Road

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg, MS 39180-0080

17 JAN'BS
TO: CDR USACE (DAEN-ECE-B) WASH DC 20314

We concur in the District's conclusion that the differences in wave runup
obtained from computation based on the methodology of TR No. 4 and SPM 1984

is not of the magnitude that would warrant reanalysis for this project. Also,
we do not believe that a physical model will yield a refinement in the levee
configuration sufficient to justify the expense and delay that would be
required to complete the testing. We, therefore, request concurrence in the
hydraulic design as presented in the subject DM. As indicated in the 2d Ind,
the plans and specifications have been prepared on the basis of the approved
DM and are being advertised with bids scheduled to be opened on 30 Jan 85. In
view of this, expeditious action is requested.

FOR THE COMMANDER:

RS A Kawtprrare, PE.
1 Incl fL» R. H. RESTA, P.E.
nc Chief, Engineering Division
CF:
LMNED



Koo'éy :‘Zﬁb

DAEN-ECE-B (DAEN-ECE-B/29 Nov 84) U4th End

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity High Level Plan, Design
Memorandum No. 14, General Design - Citrus Lakefront Levee IHNC to
Paris Road

HQ, U.S. Army Corps of Engineers, Washington, D.C. 20314~1000 15 February 1985
TO: Commander, Lower Mississippi Valley Division, ATTN: LMVED-TD

The information furnished in the 2nd Endorsement is satisfactory, subject to
the comments in the 3rd Endorsement. Accordingly, the hydraulic design

presented in the subject design memorandum is satisfactory.

FOR THE COMMANDER:

a£JL/ K? !:;QZGthruLy»~\,

wd all encl ]4: ILLIAM N, McCORMICK, JR.
Chief, Engineering Division
Directorate of Engineering and Construction



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

I RepLy TO
ATTENTION OF.

IMNED-SP 31 July 1984

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity Wigh Level Plan
Design YMemorandum No. 14 General Design = Citrus Lakefront
Levee IENC to Paris Road

Commander, Lower Mississippi Valley Division
ATTN: TLIMVED-TD

l. The subject design memorandum is submitted for review and approval and has
been prepared generally in accordance with the provisions of Appendix A of
EC 1110-2-193, dated 20 April 1979.

2. A summary of the current status of the Section 404 (b)(l) evaluation,
environmental analysis, and cultural resources investigation is as follows:

a. A Section 404 (b)(1l) Public Notice was issued 28 March 1984 and State
Water Quality Certification was received 29 June 1984,

b. No endangered or threatened species will be affected by the
recommended construction.

c. An Environmental Impact Statement (EIS), Lake Pontchartrain,
Louisiana and Vicinity Hurricane Protection project, included the levee
construction and was filed with the Council on Environmental Quality in
1975. A Draft Supplement to this EIS was filed with the Environmental
Protection Agency in December of 1983, and assessed the increased height for
high-level protection and the use of flotation channels. The Final
Supplemental EIS is scheduled to be filed with EPA in September of 1984,

d. A cultural resource survey was conducted along the project right-of-
way in 1982 by New World Research, Inc., and no significant cultural resources
were located. The survey included all project features except the four
mobilization site flotation channels. Historical research has indicated the
potential of significant historic shipwrecks in the flotation channels. Thus,
a remote sensing survey of the channels will be conducted in late FY 84/early

FY 85.

3. The use of water conservation measures in construction' of this project has
been investigated. The interdisciplinary team review of the report found that
no opportunities for water conservation measures exist.



IMNED-SP 31 July 1984
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity Figh Level Plan

Design Memorandum No. 14 General Design - Citrus Lakefront
Levee IHNC to Paris Road

4. 1In accordance with LMVED-TS letter dated 5 February 1981, this report has
been reviewed by the District Security Officer. There were no review comments
to be incorporated in the report.

5. This report is being submitted as scheduled. The current program calls
for construction award in January 1985; therefore, a prompt review and
approval of this Ceneral Design Memorandum is required.

6. Approval of the report as a basis for preparation of plans and
specifications is recommended.

el HRSs e s 00

1 Incl (16 cys fwd sep) ROBERT C. LEE
as Colonel, CE

Coumanding
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 14, GENERAL DESIGN

CITRUS LAKEFRONT LEVEE - IHNC TO PARIS ROAD

STATUS OF DESIGN MEMORANDUMS

Design
Memo No. Title

1 Hydrology and Hydraulic Analysis
Part 1 - Chalmette
Part II - Barrier
Part III - Lakeshore
Part IV - Chalmette Extension

2 Lake Pontchartrain Barrier Plan, GDM,
Advance Supplement, Inner Harbor
Navigation Canal Levees

2 Lake Pontchartrain Barrier Plan, GDM,
Citrus Back Levee

2 Lake Pontchartrain Barrier Plan, GDM,
Advance Supplement, Inner Harbor
Navigation Canal Levees

2 Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 1, Lake Pontchartrain
Barrier, Rigolets Control Structure,
Closure Dam, and Adjoining Levees

2 L.ake Pontchartrain Barrier Plan, GDM,
Supplement No. 2, Lake Pontchartrain
Barrier, Rigolets Lock and
Adjoining Levees

2 Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 3, Lake Pontchartrain
Barrier, Chef Menteur Pass Complex

2 Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 4, New Orleans East
Back Levees

Status

Approved
Approved
Approved
Approved

Approved

Approved

Approved

Approved

Approved

Approved

Approved

27
18

31

29

10

19

19

18

Oct
Oct
Mar
Dec

May

Dec

May

Nov

Oct

Sep

Aug

66
67
69
67

67

67

67

70

71

69

71



Design

. Memo No.

2

STATUS OF DESIGN MEMORANDUMS (cont'd)

Title

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5, Orleans Parish
Lakefront Levees -~ West of THNC

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5A, Citrus Lakefront
Levees - IHNC to Paris Road

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5B, New Orleans East
Lakefront Levees - Paris Road to
South Pass

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5C, Orleans Parish
Outfall Canals - West of the IHNC

Lake Pountchartrain Barrier Plan, GDM,
Supplement No. 5D, Orleans Parish

Lakefront Levees, Orleans Marina

Lake Pontchartrain Barrier Plan, GDM,

Supplement No. 6, St. Charles Parish

Lakefront Levees

Lake Pontchartrain Barrier Plan, GDM,

Supplement No. 7, St. Tammany Parish,

Mandeville Seawall

Lake Pontchartrain Barrier Plan, GIM,
Supplement No. 8, THNC Remaining
Levees

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5, Orleans Parish
Lakefront Levees — West of TIHNC

Lake Poantchartrain Barrier Plan, GDM,
Supplement No. 9, New Orleans East
Levee from South Point to GIWW

Status

1/

Approved 12 Jul 76

Approved 5 Dec 72

1/

—

Approved 24 May 78

Approved 4 Nov 70

1/

Approved 6 Jun 68

Scheduled Mar 81

Approved 1 May 73

l/ This Design Memorandum is no longer applicable due to the
recommended change from a Barrier Plan of protection to a High Level

Plan of protection.

prepared for this project feature.

A High Level Plan Design Memorandum will be



Design

Memo No.

10

12

STATUS OF DESIGN MEMORANDUM (cont'd)

Title

Lake Pontchartrain Barrier Plan, GM,
Supplement No. 10, Jefferson Parish
Lakefront Levees

Chalmette Area Plan, GDM

Chalmette Area Plan, GDM, Supplement
No. 1, Chalmette Extension

Lake Pontchartrain Barrier Plan, and
Chalmette Area Plan, GDM, Florida
Avenue Complex, IHNC

Chalmette Area Plan, DDM, Bayous
Blenvenue and Dupre Control
Structures

Lake Pontchartrain Barrier Plan, DDM,
Rigolets Control Structure and
Closure

Lake Pontchartrain Barrier Plan, DDM,
Chef Menteur Control Structure and

Closure

Lake Poutchartrain Barrier Plan, DDM,
Rigolets Lock

Lake Pontchartrain Barrier Plan, DDM,
Chef Menteur Navigation Structure

Lake Pontchartrain Barrier Plan,
Corrosion Protection

Sources of Construction Materials

Status

1/

Approved 31 Jan 67

Approved 31 Jan 67

Approved 31 Oct 80

Approved 29 Oct 68

Approved 20 Dec 73

2/

Approved 21 May 69

Approved 30 Aug 66

l/ This Design Memorandum is no longer applicable due to the
recommended change from a Barrier Plan of protectlon to a High Level

Plan of protection.

prepared for this project feature.

A High Level Plan Design Memorandum will be

E/ Due to the recommendation for a change from the Barrier Plan of
protection to a High Level plan of protection, this Detalled Design
Memorandum is no longer applicable.



Design

Egmo No.

1

Roport

12

13

13

14

14

STATUS OF DESIGN MEMORANDUMS (cont'd)

Title

Lake Pontchartrain, Loulsiana, and
Vicinity, and Mississippi River-
Gulf Outlet, Louisiana, GDM,
Seabrook Lock

Lake Pontchartrain, Louisiana, and
Vicinity, and Mississippi River-
Gulf Outlet, Louisiana, DDM,
Seabrook Lock

Lake Pontchartrain Barrier Plan,
Seabrook Lock Breakwater

Lake Pontchartrain and Vicinity,
Louisiana, Sources of Construction
Materials (Revised)

Lake Pontchartrain, La. & Vicinity,
High Level Plan, Orleans Parish
Lakefrout Levee West of IHNC

Lake Pontchartrain, La. & Vicilnity,
High Level Plan, Orleans Parish
Lakefront Levee West of IHNC -
Supplement No. 1 - Orleans Marina
Floodwall

Lake Pontchartrain La. & Vicinity,
High Level Plan, Citrus Lakefront
Levee THNC to Paris Road

Lake Pontchartrain, La. & Vicinity,
High Level Plan, Citrus Lakefront
Levee IHNC to Paris Road -
Supplement No. 1 - New Orleans
Lakefront Airport and Lincoln Beach

Status

Approved 4 Nov 70

Approved 17 Apr 81

3/

Approved Apr 79

Scheduled Nov 84

unscheduled

Submitted Jul 84

unscheduled

é/ Since the Seabrook Lock is a part of the Barrier Plan of protection
and it has been recommended to construct a High Level Plan, the need for
Seabrook Lock under the High Level Plan is not required. However, -
construction of Seabrook Lock under the Mississippi River Gulf Qutlet
project remains an unresolved issue at this time.



Design

Memo No.

15

16

17

18

19

20

21

22

23

STATUS OF DESIGN MEMORANDUMS (cont'd)

Title

Lake Pontchartrain, La. & Vicinity,
High Level Plan, New Orleans East
Lakefront Levee Paris Road to
South Point

Lake Pountchartrain, La. & Vicinity,
High Level Plan, New Orleans East
Levee South Point to GIWW

Lake Pontchartrain, La. & Vicinity,
High Level Plan, Jefferson Parish
Lakefront Levee and Jefferson/
St. Charles Parish Return Levee

Lake Pontchartrain, La. & Vicinity,

High Level Plan, St. Charles Parish

Levee (North of Airline Highway
Alinement)

Lake Pontchartrain, La. & Vicinity,
High Level Plan, Orleans Parish
Outfall Canals (London Avenue and
Orleans Avenue Qutfall Canals)

Lake Pontchartrain, La. & Vicinity,
High Level Plan, Orleans Parish
Outfall Canal (Metairie Relief
Canal)

Lake Pontchartrain, La. & Vieinity,
High Level Plan, Orleans Parish
Outfall Canal Detailed Design
Memorandum (London Avenue Canal)

Lake Pontchartrain, La. & Vicinity,
High Level Plan, Orleans Parish
Outfall Canal Detailed Design
Memorandum (Orleans Avenue Canal)

Lake Pontchartrain, La. & Vicinity,
High Level Plan, Orleans Parish
Outfall Canal Detailed Design
Memorandum (Metairie Relief Canal)

Status

Scheduled Feb 85

unscheduled

Scheduled Oct 86

Scheduled Sep 87

Scheduled Apr 86

unscheduled

Scheduled Nov 87

Scheduled Mar 88

unscheduled
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY

HIGH LEVEL PLAN

DESIGN MEMORANDUM NO. 14 - GENERAL DESIGN
CITRUS LAKEFRONT LEVEE
IHNC TO PARIS ROAD

PERTINENT DATA

Location of Project

Hydrologic Data

Temperature
Maximum monthly
Minimum monthly
Average annual

Annual Precipitation
Maximum
Minimum
Average

Hydraulic Design Criteria - Tidal

Design Hurricane - Standard Project
Hurricane (SPH) Frequency

Central Pressure Index (CPI)

Maximum 5-min. Average Wind

Levee
Method of Construction
Levee Length
Elevation
Crown Width

Foreshore Protection

Height
Permanent Rights-of-Way

Southeastern Louisiana in
Orleans Parish

90.6 degress Fahrenheit
45.3 degress Fahrenheit
69.5 degress Fahrenheit

83.54 inches
40.11 inches
61.55 inches

1 in 300 years
27.6 inches of mercury
100 miles per hour

Hauled, semi-compacted
clay fill

5.5 miles

14.5 feet NGvD L/

8 feet

36-inch uniform stone
armor layer

13.0 feet NGVD

54 Acres *

l/ Elevations contained herein are in feet referred to National
Geodetic Vertical Datum unless otherwise noted.

* Already acquired for Barrier Plan construction.
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 14 - GENERAL DESIGN
CITRUS LAKEFRONT LEVEE
IHNC TO PARIS ROAD

PROJECT AUTHORIZATION

1. Authoritz.

a. Public Law. Public Law 298, 89th Congress, lst Session,
approved 27 October 1965, authorized the "Lake Pontchartrain,
Louisiana, and Vicinity,"” hurricane protection project,
substantially in accordance with the recommendations of the Chief
of Engineers in House Document No. 231, 89th Congress, 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, 1lst 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; enlargment of
the levee landward of the seawall along the 4.1 mile lakefront,
and construction of a concrete-capped sheetpile wall along the
levee west of the Inner Harbor Canal in New Orleans; raising the
rock dikes and landward gate bay of the planned Seabrook lock;
construction of a new levee lakeward of the Southern Rallway
extending from the floodwall at New Orleans Airport 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 sheetpile wall
along the east levee of the Inner Harbor Canal between the Gulf
Intracoastal Waterway and the New Orleans Airport..."




c. BERH Recommendation. The report of the Chief of
Engineers stated: " The Board (of Engineers of Rivers and
Harbors) recommends authorization for construction essentially as
planned by the reporting officers... I concur in the
recommendation of the Board of 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 estimate for constructing the "High Level
Plan”, i.e., no barriers in the Chef Menteur and Rigolets Passes,
Citrus Lakefront levee feature for the Lake Pontchartrain,
Louisiana and Vicinity Hurricane Protection project. The
recommnended design contained in this DM reflects the least costly
method of modifying the existing barrier plan levee so that a high
level plan of protection can be achleved. The final levee 1lift
for the Citrus Lakefront Barrier Plan levee was completed in
November of 198l. The design information presented herein applies
to the levee reach extending from B/L station 27+28.53 behind the
New Orleans Airport to B/L station 331+50 near Paris Road's
junction with Hayne Boulevard. Modificatlons to in-place barrier
plan features such as floodwalls, floodgates and pumping station
modifications are not covered in this design memorandum. These
features will be addressed .at a later date in a supplement to this
design memorandum. :

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:

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

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



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

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

"(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, Louisiana, authorized by Section 204 of the Flood
Control Act of 1965 (Public Law 89-298) is hereby modified to
provide that non-Federal public bodies may agree to pay the unpaid
balance of the cash payment due, with interest, in yearly
installments. The yearly installments will be initiated when the
Secretary determines that the project is complete but in no case
shall the initial installment be delayed more than ten years after
the initiation of project construction. Each installment shall
not be less than one twenty-fifth of the remaining unpaid balance
plus interest on such balance, and the total of such installments
shall be sufficient to achieve full payment, including interest,
within twenty-five years of the initiation of project
construction.”

4. Project Document Investigations. Studies and investigations
made in connection with the report on which authorization is based
(House Document No. 231, 89th Congress, lst Session) consisted

of: research of information which was available from previous
reports and existing projects in the area; extensive research in
the history and records of hurricanes; damage and characteristics
of hurricanes; extensive tidal hydraulics investigations involviug
both office and model studies relating to the ecological impact of
the project on Lakes Pountchartrain and Borgne; an economic survey;
and survey scope design and cost studies. A public hearing was
held in New Orleans on 13 March 1956 to determine the views of
local interests.

5. Investigations Made Subsequent to Project Authorization.
Several coumprehensive engineering studies for the Citrus Lakefront
levee reach have been made subsequent to project authorization.
Design Memorandum No. 2 General Design, Supplement No. 5A,
entitled "Citrus Lakefront Levee IHNC to Paris Road", dated May
1976 gave detail designs for the barrier plan project

protection. This report was submitted to LMV on 26 May 1976 and
approved 12 July 1976. 1In December 1977, a Federal court
injunction was issued stopping construction of portions of the
authorized project. The injunction was issued on the basis that
the 1975 final Environmental Impact Statement (EIS) for the Lake
Pontchartrain project was inadequate. The court directed, among
other things, that the EIS be rectified to include adequate
development aud analysis of alternatives to the then ongoing
proposed action. The results of these studies are contained in a
two volume report entitled "Lake Pontchartrain, Louisiana, and




Vicinity Hurricane Protection Project, Reevaluation Study", dated
December 1983. The reevaluation report recommended a "tentatively
selected” high level plan of protection, this recommendation
necessitated the preparation of this report and the engineering
and environmental studies discussed herein. Surveys and studies
accomplished in preparing this GIM include the following:

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

b. Aerial and hydrographic surveys;

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

d. Detailed design studies for alternative plans including
‘'stability analysis;

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

f. Real Estate requirements;

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

h. Environmental effects and evaluations;

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

6. Planned Future Investigations. Upon satisfactory approval of
this GDM, additional detailed Engineering Designs and
Specifications will be prepared to support construction of this
project feature. No additional soils investigations or field
surveys are anticipated at this time to support these designs.
Planned future investigations for completed barrier plan floodwall
and floodgate features located within the Citrus project reach
will be accomplished in Supplement No. 1 to this GDM. This
supplement will address deficiencies associated with the barrier
plan floodwalls for a high level plan of protection and recommend
remedial measures to correct these deficiencles.




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

8. Status of Local Cooperation. The following subparagraphs
capsulize the history of assurances for local cooperation on the
Lake Pontchartrain barrier plan project. With the pending change
to a high level plan of protection and approval of the revised
EIS, amended or supplemental assurances will be requested from the
local assuring agencles for this project. Final approval of the
revised EIS and environmental clearance on the Lake Pontchartrain
high level plan is currently estimated to be completed by the end
of October 1984,

a. Assurances from the Board of Levee Commissioners of the
Orleans Levee District for the Barrier Plan portion of the
project, of which the Orleans Marina Floodwall 1is a part, 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 local coordinating agency. Through this
procedure the Orleans Levee District, the Pountchartrain Levee
District and the St. Tammany Parish Police Jury were designated
the assurers of local cooperation for the portions of the subject
project within their respective jurisdictions. The designation
was under the authority of Section 81, Title 38, Louisiana Revised
Statutes of 1950.

b. Assurances of local cooperation were received from the
Orleans Levee District on 16 September 1971 and from the
Pontchartrain Levee District on 7 October 1971. Due to the
reluctance of the St. Tammany Parish Police Jury to furnish
required assurances of local cooperation for that portion of the
project within St. Tammany Parish, the Governor of the State of
Touisiana executed assurances on behalf of the St. Tammany Parish
Police Jury on 8 May 1972 under authority of Section 81, Title 38,
Louisiana Revised Statutes of 1950.

c. Recognizing the increasing burden of providing required
matching local funds, Representative F. Edward Hebert sponsored
Congressional legislation to defer required local payments over an
extended period of time. This legislation was enacted in March
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 unpaid balance of



their required cash payment due, with interest, in annual
installments in accordance with a specified formula. A plan for
the application of the provisions of this legislation is now being
implemented.

d. We have received the necessary agreements, legal
opinions, and resolutions from the Orleans Levee District, jointly
from the Lake Borgne Basin Levee District and the St. Bernard
Parish Police Jury and from the Pontchartrain Levee District
approving the deferred payment plan and incorporating the
requirements of Public Law 91-646 ("Uniform Relocation and Real
Property Acquisition Policies Act of 1970"). We have also
received the required agreements, legal opinions, and assurances
from the Louisiana Department of Transportation, Office of Public
Works and the Governor of Louisiana stating that the Office of
Public Works is now the local sponsor on behalf of the St. Tammany
Parish Police Jury and that the Office of Public Works will lend
financial assistance, when required, to the Pontchartrain Levee
District. All of these agreements and assurances are being
reviewed by the Government.

e. Section 221 of the Flood Control Act of 1970 (Public Law
91-611) 1is not applicable to this project since construction of
the Lake Pontchartrain, Louisiana and Vicinity project commenced
prior to 1 January 1972. A description of the overall plan of
protection is included in the report of the Chief of Engineers
dated 4 March 1964.

9. Views of Local Interests. The Orleans Levee District 1is 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 AREA

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 National Geodetic Vertical Datum

(NGVD) “. Runoff from within the project area drains 1into either
Lake Borgne or Lake Pontchartrain, generally by pumping from
within the protected areas on the south shore of Lake
Pontchartrain, 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 Mississippi River to Lake Pontchartrain through
the Bonnet Carre' Spillway, a controlled overbank floodway
constructed under the Flood Control, Mississippi River and
Tributaries project.

PROJECT PLAN

12. General. The project, as shown on the flyleaf map, consists
of two sepg?ate and distinct major features——the Chalmette Area
Plan and the Lake Pountchartrain High Level Plan. This memorandum
is concerned only with a segment of the latter, the Citrus
Lakefront levee from the IHNC to Paris Road. The overall Lake
Pontchartrain High Level Plan is described in "Lake Pontchartrain,
Louisiana and Vicinity Hurricane Protection Project" Reevaluations
Study dated December 1983.

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 frowm 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 barrier plan 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 is 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 were

1 Elevations contained herein are in feet referred to National
Geodetic Vertical Datum unless otherwise noted.



accomplished under the barrier plan of protection. Modifications,
1f required for the high level plan, will be addressed in a
supplement to this GIM. The levee from B/L station 28+31 to Paris
Road is located just landward of the Southern Rallway System
rallroad embankment and 1is laterally contiguous with that
embankment for the majority of the reach. This plan has the
approval of the Southern Railway System. Drainage was provided
for the collector ditch between the rallroad embankment and the
levee by means of a system of culverts and catch basins spaced at
600-foot intervals for most of the reach. Floodwalls replaced the
levee from the tie-in to the floodwall along Jourdam Road to B/L
station 28+31 and in the vicinity of Lincoln Beach. - These walls
have been built to barrier plan standards. Within the floodwall
reaches two steel overhead roller gates, one bottom roller gate,
and three steel swing gates were also constructed. The overhead
roller gates are located across Hayne Boulevard at Jourdan Road
and across the entrance to Lincoln Beach. The bottom roller gate
is located across the New Orleans Lakefront Airport frontage

road. The swing gates are located across the Southern Railroad
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. Modifications to the existing
barrier plan floodwalls and floodgates for the high level plan of
protection is to be addressed in a subsequent supplement to this
GDM. 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 or
breakwater thus 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. Required relocations are discussed in
subsequent paragraphs.

14. Departure From Project Document Plan. Departure from the
project document plan are discussed in detail in paragraph 14,
page 9 of GDM No. 2 Supplement No. 5A "Citrus Lakefront Levee IHNC
to Paris Road"”. The proposed plan of protection recommended
herein builds on the barrier plan of protection and does not
structurally or procedurally depart from the barrier plan; i.e.,
alinements and methods of protection are one for one the same.
The high level plan of course requires a higher levee and
floodwall to protect against the design storm. Departures of the
plan recommended herein from the plan recommended in the Lake
Pontchartrain, Louisiana, and Vicinity, Reevaluation Report are
discussed in paragraph 40, page 20 of this GIM.




HYDROLOGY AND HYDRAULICS

15. Hydrology and Hydraulics.

a. General. The Hydrology and Hydraulics 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 II - Barrier, and
Part III - Lakeshore”. Part 1 - Chalmette was approved on
27 October 1966; Part II - Barrier was approved on 18 October
1967; and Part I1I - 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 iunclude 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 levyee reach are presented in Appendix A to this
memor andum.

b. Surface Drainage Facilities. Detailed designs for
drainage facilities which were constructed under the barrier plan
for the Citrus Lakefront feature are described in detall in
paragraph 40, page 24 of Design Memorandum No. 2 General Design
Supplement No. 5A "Citrus Lakefront Levee IHNC to Paris Road.” An
additional 50 feet of length of 12-inch diameter corrugated metal
pipe will be added to the existing drainage culverts which convey
drainage through the railroad embankment from the collector ditch
located between the levee and railroad. This additional culvert
length would have also been required under the barrier plan
construction if and when the barrier plan foreshore protection
were installed. 1If any are required modifications to the existing
pumping stations located in the Citrus lakefront levee reach, will
be addressed in a supplewent to this GIM.

GEOLOGY

16. Physiography. The project area is located within the Central
Gulf Coastal Plain on the northeastern flank of the Mississippi
River Deltaic 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 area is very slight with elevations
ranging from about 8 feet below mean sea level landward of the
project alinement to about mean sea level along the lakefront.
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17. General Geology. Only the geologic history since the end of
the Pleistocene epoch is relevant to this project. At that time
with sea level about 400-450 feet below its present level, the
Mississippi 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, as sea level approached its
present stand, the Mississippi River began to migrate laterally
back and forth across the alluvial valley reglon. Approximately
4,500 years ago the first Holocene deltaic sediments were carried
Into the project area when the Mississippi River occupied the
Cocodrie course. About 3,800 years ago, the river shifted its
course to the west and occupied the Teche course. During this
period the project area was subjected to erosion and subsidence.
When the Mississippl River abandoned the Teche course about 2,800
years ago, 1t shifted eastward to occupy the St. Bernard course
and additional sediments were brought into the project area.

About 1,900 years ago, the river again shifted westward to occupy
the Lafourche course and the project area was again subjected to
erosion and subsidence. When the Mississippi River shifted
eastward about 1,200 years ago to occupy its present course,
sediments were again introduced into the project area though in
lesser quantities than had been carried in by previous courses.
The center of deposition has shifted southward of the project area
and most sediments brought into the project area consisted of
clays and silts brought in by the overtopping of natural levees
along the Mississippi River. Construction of artifical levees
along the Mississippi River have eliminated floodwaters and
presently no sediments are being introduced into the project’ area.

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 northshore 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
subsidence has been about 0.8-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. Erosion 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
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foundation conditons of the area. Seven additional borings were
made in 1983 to further define the foundation conditions and to
determine the type of material in the existing levee. These new
borings showed a strong correlation with the soil types and the
depositional environments in the area as depicted on the Soil and
Geologic profiles (Plates 10 through 13). Therefore, no changes
were made to the profiles. However, the new boring logs are
superimposed on the profiles to show where minor changes occur in
the soil profiles.

20. Foundation Conditions. The subsurface along the project
alinement is represented by the soil and geologic profiles on
Plates 2 through 4. The legend on Plate 10 describes the various
geologic environments of deposition and the general nature of the
soils contained within each environment. 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 location 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 73400, 225400, and 289+00. The
entire sequence of Holocene deposits 1s 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 overlying 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, iMineral Resources. 0il and gas production, common to other
areas around New Orleans, is not presently found in the iumediate
vi¢ianity of the project area. However, any future exploration or
production of these natural resources will not be adversely
affected by the project, mor will the project be adversely
affected by oil and gas operations.

i
!

22} Sources of Construction Materials. Design Memorandum No. 12,
Revised, Lake Pontchartrain, Louisiana and Vicinity, Sources of
Coustruction Materials, dated December 1978, approved 18 December
1980, documents available sources of sand, gravel, shell, and
stbne. Suitable borrow wmaterials 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 l4.
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23. Conclusions. The subsurface investigations and analyses of
all existing and new data Iindicate that geologic conditions for
construction of the proposed earthen levee and concrete floodwall
along the established alinement 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).

FOUNDATION INVESTIGATION AND DESIGN

24, General. This section is a supplement to the Citrus
Lakefront Levee, IHNC to Paris Road, Design Memorandum No. 2 -
General Design, and covers the soils and foundation investigations
and design for foreshore protection and enlargement of levee at
the Citrus Lakefront — IHNC to Paris Road. See Plates 15 thru 27
for recommended foreshore protection and levee enlargement.

25. Field Exploration. Additional undisturbed borings were taken
and tested by the Corps of Engineers along the centerline of the
levee and 50 feet lakeside of the baseline. Borings 14-ULC, 16-
ULC, and 18-ULC extend to a depth of 70 feet below the ground
surface. Borings 12-ULC, 13-ULC, 15-ULC, and 17-ULC extend to a
depth of 80 feet below the ground surface. The locations (see
Table 1) and logs of undisturbed borings are shown on Plates 30
thru 36.

Table 1
SOIL BORING TABLE

LOCATION

BORING BASELINE DISTANCE FROM
NUMBER STATION " BASELINE

12ULC 43400 c/L

13ULC 115+00 Cc/L

14ULC 91+59 65 ft Lakeside B/L

15ULC 217400 C/L

16ULC 235473 74 ft Lakeside B/L

17ULC 319+00 c/L

18ULC 318+45 60 ft Lakeside B/L

26. Laboratory Tests. Visual classifications were made on all
samples obtained from the soil borings. Water content '
determinations were made on all cohesive soil samples.
Consolidation (C) tests, Unconsolidated—-Undrained (Q) shear tests
and Consolidated Unconfined (R) tests were performed on samples
from the undisturbed borings. Liquid and plastic limits were
obtained on the undisturbed test specimens. The undisturbed test
data are shown on Plates 30 thru 36. The detall shear strength
data are shown in Appendix B. ‘
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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 10 thru 13. 1In general, from B/L station 28+3l1
to station 64+00, the soils consist of 10 to 15 feet of artificial
levee fill underlain by the deposits of clays, silts and sands
which exist down to approximate elevations -12.0 to -17.0. The
deposits of clays, silts and sands are underlain by a sand deposit
to elevation -40.0, the top of the Pleistocene surface. 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 geologic sections.
The levee is underlain by deposits of clays, silts, sands
overlying the Pleistocene surface at approximate elevation ~40.0.

28. Levee.

a. General. The existing levee was built by the New Orleans
Levee Board after Hurricane Betsy in 1965 and was enlarged by the
Corps of Engineers in 1979. The levee will be further enlarged to
serve as the main protective feature for the project from B/L
stations 28+31 to 107400 and 121+00 to 331+50. Between stations
108+00 to 120400 a sheetpile cutoff wall with levee enlargement
will be used. The levee enlargement will be constructed by
placing semi-compacted clay fill on the existing levee to the
design grades and sections as shown on Plates 2 thru 5.

The classification, stratification, shear strengths and unit
weights of the soil used in design were based on the results of
the undisturbed borings (See boring data Plates 30 thru 36) and
Design Memorandum No. 2, General Design Supplement No. 5A.

b. Shear Stability. Using cross sections represeﬁtative of
existing conditions along the levee, the stability of the levee
was investigated by the method of planes analysis, 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 1.3. The results of the stabllity analyses for
the recommended levee enlargement are shown on Plates 15 through
21. A sheetpile cutoff wall between sta 108+00 to sta 120+00 was
necessary to improve the stability of the levee above the minimum
safety factor of 1.3. The sheetplle cutoff wall improved the
stability by reducing the landside seepage pressures in the sand
core. The tip elevation was set to -5 N.G.V.D. in order to have
complete penetration through the sand layer. This will give a
partial cutoff effect which reduces the landside seepage
pressure. Seepage analyses were based on a paper written by
Engineer and Physicist C. I. Mansur and W.R. Perret from Soils
Division, Waterways Experiment Station, title PROCEEDINGS OF THE
SECOND INTERNATIONAL CONFERENCE ON SOIL MECHANICS AND FOUNDATION
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ENGINEERING, ROTTERDAM, JUNE 21 TO 30, 1948 - "Partial Cutoff for
Controlling Underseepage Beneath Dams and Levees Constructed on
Pervious Foundations™ - (See Plate 18 for stabllity analysis.)

c. Settlement. Settlement analyses indicate that the gross
grade levee crown will settle approximately 1 foot after
construction. To compensate for this long-term settlement, the
levee crown will be overbuilt or grossed l1-foot above elevation as
shown on Plates 2 thru 5.

d. Underseepage. Calculations were made to Iinvestigate the
amount of seepage, uplift pressures and upward exit gradient. In
order to determine the values, various assumptions were taken to
model the controlling conditions. The assumptions were as
follows:

(1) Assumed that the 2-foot clay cover of levee material was sand.

(2) The silt layer of material between el. 5 to el. 10 was assumed
to be sand material.

(3) Assumed for sand (SM), permeability of Ky = .02 ft/min.
Assumed for sand (SP), permeability of K = .08 ft/min
K, was assumed equal to K.

This information was taken from Seabrook Lock Design Memorandum
No. 2, Detail Design, Vol. 1 and 2 July 1980, Plate No. 111. The
coefficients of permeability recommended in Technical Manual 5-
818-5 and empirical relation between Dig and K were reviewed using
the D;, obtained from the boring logs results. The coefficients
determined by the above recommendation and empirical formula were
not used since the above coefficients assumed will give a higher
value of seepage. The results shown in Table 2 demonstrate the
seepage values are in a range which causes no problems to the
levee.

Table 2
SEEPAGE RATE

Seepage (gal/hr) Total (gal/hr) for

Stations (B/L) i, per ft of levee each reach
75+00-108+00 .14 2.56 8,448
108+00-120+00 * .07 1.18 1,422
121+00~-154+83 .04 1.57 5,311
156+00-331+50 .06 1.57 27,620

* Sheetpile cutoff wall was considered in seepage analysis.
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Upward gradient (iv) results show values of less than .5 which are
acceptable. For stations 28+31 to 75+00 a seepage analysis was
not necessary due to the cohesive soll used for levee fill and
existing foundation.

29. Sources of Borrow Materials. The levee will be constructed
of semicompacted clay fill which will be obtained from a borrow
area of Pleistocene clays in the bhottom of Lake Pontchartrain
along the north shore. The material will be transported to the
project by barges, stockpiled, hauled and placed in the levee.

See Plates 14 and 14A for location and soil boring sections of the
borrow area in the lake.

30. Foreshore Structure Dike.

a. General. For stations between 63+50 to 331450 a
foreshore dike will be constructed. The material used will be a
shell or crushed stone core with riprap cover and will be
constructed in one 1lift.

b. Foreshore Structure Dike Q Shear Stability. Using cross
sections representative of existing conditions along the levee
floodside, the stability of the foreshore structure dike was
investigated by the method of planes analysis using the design Q
shear strength trends assigned to the various sections and
applying a minimum factor of safety with respect to shear
strengths of 1.3. The results of the stability analyses for the
recommended foreshore structure are shown on Plates 22 through 27.

c. Settlement. Analyses indicate ultimate settlements of
the foundation to be 1.2 feet. To compensate for this long term
settlement, the foreshore structure dike crown will be overbuilt
or grossed as shown on Plates 22 through 27.

31. Tie-in with Pumping Stations Outlets. The tie-in with St.
Charles, Jahnke and Citrus Canal Crossing will be addressed in a
supplement to this GDM. '

32. Railroad Embankment.

a. Shear Stability. The foreshore dike structure and levee
enlargement does not affect the railroad embankment stability.
This conclusion is based on stability run results from Design
Memorandum No. 2, General Design Supplement No. 5A, Citrus
Lakefront Levee — IHNC to Paris Road, Plates 50 through 53.
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b. Settlement. The foreshore structure dike causes the
ralilroad foundation to have an ultimate settlement of .35 feet.
The levee enlargement has no settlement effect of significant
magnitude (.01 feet). Total expected settlement of the railroad
is 0.36 feet for HLP foreshore dike and levee. Following
construction of the foreshore dike and levee, uniform settlement
of the railroad track is expected to take place over the next 15
years. Normal routine maintenance to these tracks 1s expected to
counteract any Iinduced project related settlement.

33. Sequence of Construction.

a. General. One contract will be utilized for the levee
enlargement and construction of the foreshore protection dike as
described in paragraph 55.

b. Levee. The levee will be constructed in one phase as
described below:

Phase One. Clay material will be barged and truck-
hauled from Howze Beach borrow site to the job site. Spreading
equipment placed on the existing levee crown will proceed to
construct the levee enlargement along the entire reach. Levee
enlargement will not be required in the vicinity of the floodwalls
located at the St. Charles, Citrus, and Jahncke Pumping Statiomns,
plus the Lincoln Beach area. Construction of the levee will be as
shown on the design sections on Plate 5. ’ '

c. Foreshore Protection Dike. The foreshore protection dike
will be constructed in five phases as described below:

(1) Phase One. Construction of the flotation channel
access, will counsist of excavation and stockpiling of the material
adjacent to the channel. Access will be perpendicular to the
shoreline and the foreshore protection dike alinement.

(2) Phase Two. Mobilization site will be constructed
with barged-in shell or crushed stone. Barge mounted draglines
will off-load construction materials and bulldozers will shape and
build the unloading pad (mob site).

(3) Phase Three. Haul roads extending from each side
of the mobilization site will be constructed with the foreshore
protection dike core material (shell or crushed stone).

(4) Phase Four. Construction of the typical foreshore

protection dike will commence upon completion of the haul road.
Construction materials will ' be truck—-hauled from the barge off-
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loading area to the furthest end of the haul road. Dragline
equipment will proceed with the unloading and placement of stone
material into the design section. All construction operations
will progress back toward the mobilization site.

(5) Phase Five. Upon completion of the foreshore dike
at the mobilization site and the demobilization of equipment, the
contractor will be required to backfill the flotation access
channel with avallable material stockpiled during the access
channel's excavation.

34, Levees. The existing levee was constructed to the grades and
sections outlined in the Barrier Plan Design Memorandum No. 2 -
General Design Supplement No. 5A. This existing levee will be
enlarged using hauled clay material. The levee enlargement will
extend from B/L station 27+28.53 (just east of Downman Road) 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+31.48) 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 Blvd. The new levee
embankment will make a smooth transition into the ends of each
existing I-wall located within the levee alinement. The
centerline of the proposed levee enlargement will be referenced
from the southernmost rail of the Southern Railway System's
mainline tracks (see Flate 5 for offset distance). The net grade
of the levee is 14.5 for the entire reach. The general location
and alinement of the proposed levee are shown on Plate 1. The
alinement plan and profile of the levee and features continguous
thereto are shown on Plates 2 thru 4. Typical levee design
sections are shown on Plate 5.

35. Foreshore Protection Dike. The plan presented in the above
referenced Barrier Plan Design Memo called for the placement of
foreshore protection from baseline station 64+00 (seawall at N.O.
Lakefront Airport) to baseline station 331+50 with the exception
of a no-work area between baseline station 289+58.5% and 304+31.48
(Lincoln Beach). WNo foreshore protection dike construction has
been accomplished to date. The foreshore protection dike
presented herein will extend from baseline station 74+00 to
baseline station 289+58.59 and from baseline station 304+31.48 to
baseline station 331+50. The Orleans Levee District has plans to
construct a self-contained marina community called "South Shore
Harbor"” in Lake Pontchartrain and adjacent to the Lakefront
Airport. This comprehensive plan will incorporate the
construction of a foreshore protection dike from baseline station
64+00 to baseline station 74+00. A "no work"™ area will still be
designated between baseline station 289+58.59 and baseline station
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304+31.48 (Lincoln Beach). The foreshore protection dike design
section consists of two designs. First, a modified foreshore
protection dike will begin at the St. Charles Pumping Station
baseline station 74+00 and extend to baseline station 774+00. This
reach will compliment the portion of foreshore protection that
will be constructed by the Orleans Levee District at the South
Shore Harbor marina. Second, the typical design section will
begin at baseline station 77400 and extend to the end of the
project limit at baseline station 331450, excluding Lincoln
Beach. The centerline of the proposed foreshore protection dike
will be referenced from the southernmost rail of the Southern
Railway System's mainline tracks (see Plate 6 for offset distance
and design sections). The net grade of the foreshore protection
dike is elevation 10.0 for the modified design section and
elevation 13.0 for the typical design section. The general
location and alinement of the proposed foreshore protection dike
are shown on Plate 1. The alinement plan and profile of the
foreshore protection dike and features continguous thereto are
shown on Plates 2 thru 4.

36. Floodwalls, Gates, Ramps, and Sheetpile Cutoff Wall.

a. Sheetpile Cutoff Wall. A sheetpile cutoff wall without
the concrete capping will be driven in the existing levee crown
from B/L station L0O8+00 to 120+00 in order to provide a seepage
cutoff. The elevation of the top of the sheetpile will be +12.5
and the tip elevation -5.0. The general location and alinement of
the proposed sheetpile wall are shown on Plate 1. The detailed
alinement plan and profile of the seepage cutoff wall are shown on
Plate 2. Typical design section is shown on Plate 5.

b. Floodwalls, Gates, and Ramps. These items will not be
addressed in this reporting document, but will be submitted under
a Supplement General Design Memorandum.

METHOD OF CONSTRUCTION

37. Recomnended Levee Construction Plan. The recommended plan of
construction consists of enlarging to a gross grade the existing
levee behind the New Orleans Lakefront Airport (B/L station
27+28.53 to B/L station 64+00). The remaining reach of levee from
B/L station 64+00 to 331+50, excluding Lincoln Beach, will be
provided by a clay cover on the levee crown only, in order to
obtain the net grade. Both of these levee reaches will be
constructed with semicompacted clay hauled from a borrow pit in
the vicinity of Howze Beach on the north shore of Lake
Pontchartrain.
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38. Drainage Facilities. Approximately 50 feet of additional
length of drainage culvert will be added to each existing
corrugated metal pipe between B/L station 74+00 to B/L station
331450, with the first one at B/L station 75+00 and the last one
at B/L station 329+00, excluding the reach at Lincoln Beach. The
drainage culverts will consist of 12-inch diameter corrugated
metal pilpes, sloped approximately 1 on 60 under the foreshore
protection dike. Coupling of the existing pipe to the new section
will be by connecting bands, either the hugger or the corrugated
type. Details of these drainage culverts and the locations are
shown on Plate 7.

39. Recommended Foreshore Protection Dike Construction Plan. All
foreshore protection work will be accomplished from the lakeside
of the railroad tracks. Construction materials, including shell
or crushed stone core, graded stone and uniform stoune, will be
transported by barge to unloading and mobilization sites on the
shoreline of Lake Pontchartrain. Shell or crushed stone will be
used at the mobilization sites as required to provide a firm base
for unloading and mobilizing equipment and to construct the haul
road lakeside of the railroad embankment. Once the haul road is
completed, equipment will commence shaping of the shell or crushed
stone core and placement of the two stone layers beginning at the
furthest limit from a wmobilization site and progress back to the
unloading site. The contract will require completion of one reach
prior to initiating construction of another reach, thus minimizing
disruption of access and utilities to camps.

Flotation channel plan. All material for the construction of the
foreshore protection dike would be barged in and unloaded at four
mobilization sites. See Plates 2 thru 4 for general location of
mohilization sites. For the Flotation Access Channel typical
section and dimensions, see Plate 7. The perpendicular flotation
access channels and the construction of mobilization sites
(unloading pads) have eliminated the removal of about 120
shoreline campsites that would otherwise be displaced, if a
parallel flotation channel were to be used.

OTHER PLANS CONSIDERED

40. Other Plans Considered. Two alternative methods of
protection for the Citrus levee were considered during the
preparation of this GDM. The "Lake Pontchartrain, Louisiana and
Vicinity Hurricane Protection Project, Reevaluation Report"”
recommended an I-wall in levee coupled with riprap foreshore
protection alternative as a "tentatively" selected plan. The
designs contained in the reevaluation report were based on
physical conditions that existed as of March 1979. It was further
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assumed that any ongoing construction contracts at that time would
be considered in place and that design of subsequent levee 1lifts
or floodwall counstruction would reflect these "existing
conditions"”. Given these assumptions, the elevation of the
"existing"” Citrus lakefront levee for designs developed in the
Reevaluation Report was elevation 11.5 NGVD. As discussed in
paragraph 2, a subsequent and final barrier plan levee lift
contract was awarded in October 1979 and completed in November
1981. That levee lift raised the elevation of the Citrus levee to
an approximate elevation of 14.0 NGVD. Therefore designs
developed in this GDM start with a different "base” condition than
those designs presented in the Reevaluation Reports. This fact
coupled with cost saving modifications achieved by reducing the
levee crown from 10 feet to an 8-foot width makes the use of an I-
wall in levee design more costly than simply placing an additional
one—foot lift on the existing levee. The foreshore protection
plan required for the high level plan is an integral part of the
protection system. The purpose of this feature is to break
incident waves that might impend on the levee crown and hence
reduce the height of wave run-up. The stone design for the Citrus
foreshore protection has been sized to withstand the significant
wave produced by the high level plan standard project hurricane
critical to the south shore of Lake Pontchartrain. Given the
substantial mass of the foreshore protection design, the 8-foot
crest width recommended herein for this levee reach is considered
sufficient.

ACCESS ROADS

41. Access Roads. Vehicular access to the levee construction
site is available via many roads. Hayne Boulevard (La. Hwy 47)
traverses parallel to the entire reach of the project. Other
major thoroughfares which provide access to the project area are
Lakeshore Drive, Downman Road, Paris Road, Read Boulevard, Jourdan
Road, Crowder Boulevard, and Bullard Road. The foreshore
protection dike site of work is accessible by water transportation
from Lake Pontchartrain. The Southern Railway System parallels
the entire project reach and divides the levee from the foreshore

protection dike.

SOURCES OF CONSTRUCTION MATERIALS

42. Sources of Construction Materials. In addition to the
information presented in this memorandum relative to borrow area
locations and materials, information relating to material sources
is also contained in Design Memorandum No. 12 Revised "Sources of
Construction Materials” approved 23 October 1979.
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REAL ESTATE REQUIREMENTS

43. General. All rights-of-way and construction easements
required to construct the high level plan levee and foreshore
protection described in this GDM have previously been acquired for
barrier plan construction by the Local Sponsor. No additional
easements are required to accomplish the proposed action detailed
in this GDM. There will be no acquisitions by the United

States. Right-of-way and construction easement limits are shown
on Plates 2 through 13 of Design Memorandum No. 2, General Design
Supplement 5A, Citrus Lakefront Levee IHNC to Paris Road,

May 1976.

RELOCATIONS

44, General. Under the authorizing law, local interests are
responsible for the accomplislment of "... all necessary
alterations and relocations to roads, railroads, pipelines,
cables, wharves, drainage structures and other facilities made
necessary by the construction work, ..."

45. New Orleans Lakefront Alrport Utility Lines. There are
utility lines (electric, gas, and sewer) that are buried within
the existing levee surface. Approximately 85 feet of each line
will be temporarily removed from the reach of levee between
baseline station 27+28.53 and baseline station 64+00. The removed
portion of each line will be replaced after the levee is
constructed to design grade. The utility lines will be buried in
the new semicompacted clay approximately 1 foot below the levee
surface.

46. Campsite Utility Lines.

a. All known lines that cross the existing levee between
baseline station 64+00 to baseline station 331+50, excluding
Lincoln Beach, are small diameter lines that consist of l-inch
pipes or less, and they convey water and electricity to the
lakeside campsites from Hayne Boulevard. During previous
construction these lines were relocated 1 foot into the existing
levee surface. Approximately 15 feet of each line will bhe
temporarily removed between baseline station 108+00 and baseline
station 120+00 in order to construct the sheet pile cutoff wall.
The location of the cutoff wall in plan and profile is shown on
Plate 2. The levee design section that shows the design grade and
the sheet pile cutoff wall alinement is on Plate 5. After the
sheet pile has been driven to elevation 12.5 (top of piling) the
utilities will be replaced on the existing levee crown surface
(approx. el. 13.0) prior to the levee crown being covered with
semicompacted clay.
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b. Approximately 96 water and electric lines pass under the
existing rallroad tracks in order to provide service to the
existing lakeside camps. These lines are attached to the timber
walkways discussed in paragraph 49. Approximately 80 feet of each
line will be temporarily removed between the railroad embankment
and the camps in order to comstruct the foreshore protection dike
along the lakeshore. The removed portion of each utility line
will be replaced and installed by others. The remaining campsite
utilities which cross the levee hetween baseline stations 64+00 to
108+00 and between baseline stations 120+00 to 331450, excluding
Lincoln Beach, will not be disturbed and will remain in their
present. locations.

47. Telephone Utility Poles and Line. Approximately 50 feet from
the south rail extending towards the lake is located an alinement
of telephone utility poles. These poles are approximately
parallel to the railroad embankment and within the area to receive
the foreshore dike design section. Excluding Lincoln Beach there
are approximately 172 telephone poles that will be removed during
construction operations. The overhead telephone line will be
removed by South Central Bell prior to our contractor beginning
work in each specific reach. Installation and replacement of
approximately 125 poles will be accomplished during construction
of the foreshore protection dike. The location for each telephone
pole is listed and the installation procedure is shown on Plate 8.

48. Concrete Walkways. There are 64 concrete walkways that cross
over the existing levee at various locations between B/L station
64+00 and 331+50, excluding Lincoln Beach. Only that portion of
the walkway that is within the new levee crown enlargement on the
existing levee will be removed. The concrete platform can be
replaced by permit application by the owners after the levee is
completed.

49, Campsite Timber Walkways. There are approximately 96 timber
walkways that lead from the lakeside campsites to the existing _
railroad embankment. Approximately 80 feet of each timber walkway
will be removed in order to facilitate the construction of the
foreshore protection dike. After the completion of construction
procedures, all of the timber walkways will be replaced by the
camp owners at their expense and the cost will be creditable to
the local interest's share of the project cost.
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COORDINATION WITH OTHER AGENCIES

50. General. As previously mentioned, the State of Louisiana,
Department of Public Works, was appointed project coordinator for
the State by the Governor of Louisiana. This agency has
functioned to coordinate the needs, desires, and interests of
state agencies and the Corps of Engineers. The Orleans Levee
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
organizations 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 12 April 1984. The project has also been described and
discussed in press and by communications media, as well as
organizational and individual correspondence. This public meeting
was held as part of the continuing coordination required for input
to the Draft Supplemental Environmental Impact Statement (DSEIS)
on the Lake Pontchartrain project as a whole. Comments received
in connection with the proposed action described in this GDM are
summarized in paragraphs a and b below.

a. The Board of Levee Commissioners of the Orleans Levee
District. By letter dated 21 February 1984 responded to the DSEIS
in connection with the Citrus Lakefront Reach by stating: "While
we agree with the concept of the high level protection, we wish to
comment on some of the specifics presented in the reports....page
126: Citrus — NEW ORLEANS TAST AREA - The Tentatively Selected
Plan for the Citrus Lakefront provides for an earthen levee topped
by a floodwall with a large berm. We understand however, that
more detailed engineering analysis has proved that an all earthen
levee, even though steeper than normally acceptable, will be
considered in this reach.” The Orleans Levee Board has indicated
during our continuing coordination with them that they prefer
wherever possible to use all earthen levee designs to facilitate
maintenance and mowing of the levee.

'b. City of New Orleans. By letter dated 22 February 1984
the City Planning Commission expressed the following opinion
relative to use of I-wall in levee designs: "Wherever feasible, it
is the staff's opinion that I-walls should not be constructed, in
part due to esthetics...”
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ENVIRONMENTAL ASSESSMENT

51. General. The project is within the Mississippi Deltaic plain
and is characterized by near sea level elevations. The dominant
topographic feature is Lake Pontchartrain, a large, shallow body
of water lying within an extensive estuarine complex. About 3
miles of the lake edge and shoreline would be affected by this
work. The impact would be both temporary and long term. Most
environmental features, including biological, recreational,
cultural, and socioceconomic, would return to normal after
construction.

a. Biological. Historically, the shoreline in the project
area was brackish marsh interlaced with tidal creeks, and
vegetated with oystergrass and wiregrass. Currently, this area
has been developed and 1s predominately a scrub-shrub community
typified by eastern baccharis and marsh elder. A very small
fringe of remnant marsh would be impacted by the placement of
earth and stone over the present levee. Construction of the
flotation channels, and disposal of the material dredged from
them, would impact no more than 25 acres of lake bottom. During
dredging of the channel, there would be a short-term release of
suspended solids as well as possible releases of pollutants. This
would impact primary productivity by reducing light penetration,
smothering smaller organisms, and possibly introducing toxic
materials. Benthic organisms in the bottom sediments would be
smothered. After construction, the disposal site would be
degraded to backfill the channel. These impacts are minor and
temporary, and would not significantly affect the surrounding
environment. An Endangered Species Assessment and a Coastal Zone
Management Consistency Determination have been coordinated.

b. Cultural. A cultural resources survey was conducted
along the project right-of-way in 1982 by New World Research,
Inc., and no significant cultural resources were located. The
survey included all project features except the four mobilization
site flotation channels. Historical research has indicated the
potential of significant historic shipwrecks in the flotation
channels. Thus, a remote sensing survey of the channels will be
conducted in late FY 84/early FY 85.

c. Recreation. Current recreational use along this project
reach is predominantly delegated to camp-type recreational
dwellings. These recreational structures, situated in Lake
Pontchartrain, are used as a base for fishing, crabbing, sking,
and participation in other water-—oriented recreation. Project
construction will temporarily disrupt activities and services to
all camps. Walkways existing within the construction right-of-way
would be temporarily removed.
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d. Socioeconomic. The Citrus lakefront levee is an element
of the overall Lake Pontchartrain Hurricane Protection Plan
designed to prevent the effects of overflows from a project
hurricane. The process of levee construction and drainage
maintenance has historically been the method used for land
development and flood protection in the New Orleans urbanized
areas. Since 1964, as many as nlne tropical storms reaching
hurricane force have passed through Louisiana's gulf coast
(including Hurricanes Betsy and Camille) causing heavy damage and
loss of life in the New Orleans area. The economic life of the
area is supported largely by port activities, tourist trade,
regional market activities, the production of minerals (including
crude petroleum, natural gas, sulfur, natural gas liquids, salt,
and shell), commercial fishing, shipbuilding, and related service
industries. The six parishes designated by the Bureau of the
Census in 1983 as the New Orleans Metropolitan Statistical Area
(MSA) include Jefferson, Orleans, St. Bernard, St. Charles, St.
John the Baptist, and St. Tammany Parishes. Portions of
Plaquemines Parish are also designated as part of the New Orleans
Urbanized Area. The statistical designation of the Port of New
Orleans also includes the entire stretch of the Mississippi River
adjacent to Plaquemines Parish. The combined population of the
New Orleans MSA and Plaquemines Parish in 1980 totaled
1,283,000. 1In February of 1984, the estimated civilian labor
force in this area totaled 582,175 while employment was 532,300,
resulting in an 8.6 percent unemployment rate; it was somewhat
less than the 9.8 percent unemployment figure for the state. In
1981, per capita personal income for the 7-parish area was
approximately $10,860, slightly higher than the $9,517 estimate
for the entire state. Appendix B-2 of the evaluation study
provides an assessment of socioceconomic impacts of remaining work
through a brief outline of 16 social and economic parameters. In
addition to the economic cost of remaining work, slight or
moderate adverse impacts would probably include the following:
reductions in wildlife habitat and associated leisure
opportunities; increased noise from construction and development;
reduced esthetic values to the extent that changes in the existing
landscape would occur; and community cohesion could be adversely
affected to the extent that competition for land resources could
be encouraged. One of the major benefits of completing the new
project, however, could also be an increase in community cohesion
resulting from the improved security provided by additional flood
protection. The remaining work would provide net benefits to land
use, property values, and business and industrial activity,. as
well as benefits to employment, housing, local tax revenues,
public facilities and services, and overall community and regional
growth.
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52. Environmental Impact Statement. An Environmental Impact
Statement (EIS), Lake Pontchartrain, Louisiana, and Vicinity
Hurricane Protection Project, included the levee construction and
was filed with the Council on Environmental Quality in 1975. A
Draft Supplement to this EIS was filed with the Environmental
Protection Agency in December of 1983, and assessed thé increased
height for high-level protection and the use of flotation
channels. The Final Supplement is scheduled to be filed with EPA
in September of 1984.

ESTIMATE OF COST

53. General. Based on July 1984 price levels, the estimated
first cost for constructing the Citrus high level plan levee and
foreshore protection is $20,600,000. This estimate consists of
$822,000 for relocations, $16,944,000 for levees and floodwalls,
$1,060,000 for engineering and design, and $1,774,000 for
supervision and administration. The detailed estimate of first
cost is shown in Table 3.
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Table 3
DETAILED ESTIMATE OF FIRST COST
(July 1984 Price Levels)

Cost
Acct. Unit
No. Item Quantity Unit Price Cost
$ $
11.1 Levee Embankment
Mob. and Demob. Lump Sum Lump Sum - 12,000
Clearing - Lump Sum 13,000
Embankment (semi-
compacted) 45,000 C.Y. 8.00 360,000
Fertilizing, Seeding,
and Mulch 15 Acres 800.00 12,000
Subtotal 397,000
Contingencies (20%+) 101,000
Subtot al - 480,000
30 Engineering and Design (6%+) 28,300
31 Supervision and Administration (10%+) 48,000
Total 556,300
02 Relocations
1. Removal and Replacement
of Approximately 85 Linear
Feet of Utility Lines to
Facilitate Levee Enlargeent
Sta. 32400 - 4" @ Gas Line 1 EA L.S. 2,000
Sta. 33+40 - 5" @ Primary
Voltage 4 EA L.S. 7,000
Sta. 43+29 - B/5' @ Electric 1 EA L.S 2,000
Sta. 44+44 - /5 ¢ Electric 2 EA L.S. 3,500
Sta. 45+76 - 3" @ Electric 1 EA L.S 2,000
Sta. 46+95 - L/3 @ Electric 2 EA L.S. 3,500
Sta. 47+92 - B/ ¢ Electric 1 EA L.S 2,000
Sta. 54400 - 5" ¢ Conduits 4 EA L.S 7,000
Sta. 55+00 - 2" @ Gas Line 1 EA L.S 2,000
Sta. 62+15 - 8" @ Sewer or
Water 1 EA L.S. 2,000
Sta. 63+00 - 8" @ Sewer Line 1 EA L.S. 2,000
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Cost

Acct. Unit
No. Item Quantity Unit Price Cost
$ $
2. Removal of Concrete Walkway
on Existing Levee Crown Only
Concrete Platform
(3" x 10" x 3" thick) 64 EA L.S. 24,000
Subtotal 59,000
Contingencles (20%+) 11,800
Subtotal 70,800
30 Engineering and Design (6%+) 4,200
31 Supervision and Administration (10%+) 7,000
Total 82,000
11.2 Seepage Cut—Off
Mob. and Demob. Lump Sum L.S. - 35,000
Steel Sheet Piling
Pz-22 21,000 S.F. 12.00 252,000
Subtotal 287,000
Contingencies (20%Z+) 53,000
Subtotal 340,000
30 Engineering and Design (6%+) 20,400
31 Supervision and Administration (10%Z +) 34,000
Total 394,000
Removal and Replacement
of Water and Electric
Lines to Facilitate
Driving Steel Sheet
Piling
02 Relocations
Five Campsites 10 “EA 500 5,000
5 Water
5 Electric
Contingencies (20%+) 1,000
Subtotal 6,000
30 Engineering and Design (6%+) 400
31 Supervision and Administration (10% +) 600
Total 7,000
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Cost

Acct. Unit
No. Item Quantity Unit Price Cost
$ $
11.3 Foreshore Protection
Mob and Demob Lump Sum L.S - 100,000
Clearing (41 Acres) Lump Sum L.S. - 41,000
Shell (in-place) 160,000 CcY 20.00 3,200,000
Crushed Stone (option)
Graded Filter Stone 12" 74,000 Ton 20.00 1,480,000
Graded Stone 28" 203,000 Ton 22.00 4,466,000
Uniform Stone 36" 176,400 Ton 22.00 3,880,800
Installation of Drain
Pipe-12" CMP
(Approx. 2100' Total) Lump Sum L.S. - 52,500
Flotation Access
(4 - Mob Sites) Lump Sum L.S - 200,000
Subtotal 13,420,300
Contingencies (207%+) 2,703,700
Subtotal 16,124,000
30  Engineering and Design (6%%+) 962,000
31 Supervision and Administration (10% +) 1,610,000
Total 18,696,000
02 Relocations
Removal and Replacement of
Approx. 80 Feet of Timber
Walkways, Waterlines,
Electric Lines for Each
Campsite 96 EA Lunp Sum 336,000
Installation of
Telephone Poles EJ
121 - 35.5' poles
4 - 45.3' poles Lump Sum L.S. - 260,000
Railroad Insurance 1/ Lump Sum L.S. - 25,000
Subtotal 621,000
Contingencies (20%t) 124,200
Subtotal 745,200
30 Engineering and Design (6%+) 44,700
31 Supervision and Administration (10% +) 74,400
Total 864,300
L/

These two line items will be provided as a cash contribution by

local interest after bid opening.
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54. Comparison of Estimates. The current estimate of $20,600,000
for the high level plan Citrus levee and foreshore protection
represents an increase of $8,557,000 when compared to the
remaining costs contained in the current barrier plan PB-3
estimate effective 1 Oct 1983. The PB-3 estimate is based on the
detailed estimates contained in Design Memorandum No. 2, General
Design Supplement No. 5A, Citrus Lakefront Levee IHNC to Paris
Road, approved 12 July 1976 and escalated to October 1983 price
levels. Table 4 shows a comparison by accounts of remaining costs
necessary to complete the barrier plan to estimated costs required
to construct the high level plan Citrus Lakefront reach. The
increase in project costs shown in Table 4 can be attributed
solely to added requirements necessary for the high level plan
construction. The estimates shown for engineering and design and
supervision and administration are based on an analysis of actual
work necessary to construct the high level plan rather than
applying a fixed percentage to the construction cost.

Table 4
COMPARISON OF ESTIMATES
(Remaining Costs)

Difference
PB-3 GIM. GIM and
Feature (eff Oct 83) (July 84 Prices) PB-3
11 LEVEES & FLOODWALLS 10,354,000 16,944,000 + 6,590,000
30 ENGINEERING & DESIGN 722,000 1,060,000 + 338,000

31 SUPERVISION &

ADMINISTRATION 563,000 1,774,000 + 1,211,000
SUBTOTAL 11,639,000 19,778,000 + 8,139,000

0l LANDS & DAMAGES 0 0 + 0
02 RELOCATIONS 404,000 822,000 + 418,000
SUBTOTAL 404,000 822,000 + 418,000
TOTAL PROJECT COST 12,043,000 20,600,000 + 8,557,000
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SCHEDULE FOR DESIGN AND CONSTRUCTION

55. Schedule for Design and Construction. The schedule is as
follows:

Contract
Levee & Foreshore Protection
from Sta. 27+28.53 to Sta. 289+458.59,
and from Sta. 304+31.48 to sta. 331+50

Plans & Specs

Start Complete
May 84 Aug 84
Construction
Advert. Award Complete
Nov 84 Jan 85 July 86

Est. Constr. Costs Include 20% for
Cont., 107 for S&I
$18,636,000

56. Funds Required by Fiscal Year. To maintain the schedule for
design and construction of the Citrus Lakefront Levee — IHNC to
Paris Road and Foreshore Protection, Federal funds will be
required by fiscal years as follows:

Funds Required FY 85 $ 5,000,000
Funds Required FY 86 15,100,000
TOTAL $20,100,000

OPERATION AND MAINTENANCE

57. 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 estimate of the annual operation
and maintenance costs for the levee and foreshore protection
features which are detailed in this GDM are as follows:

levee - $18,000
foreshore protection - $§ 2,000

Maintenance for other features within the Citrus Lakefront reach
will be addressed in a supplement to this GDM.
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ECONOMICS

58. Economic Justification. The current economic analysis for
the entire Lake Pontchartrain, Loulsiana and Vieinity hurricane
protection project is contalned in the Reevaluation Study entitled
Lake Pontchartrain, Louisiana and Vicinity Hurricane Protection
Project, dated December 1983. Based on October 1983 price levels
and at the project interest rate of 3 1/8 percent, the benefit-
cost ratio for the project as a whole is 4.2 to 1. The
Reevaluation Study also breaks out the separable economic areas of
the project for incremental justification. The Citrus Lakefront
reach is a part of the New Orleans East economic area. The
computed benefit—-cost ratio for the New Orleans East area is also
4.2 to 1.

FEDERAL AND NON-FEDERAL COST BREAKDOWN

59. Federal and Non-Federal Cost Breakdown. The hreakdown of the
high level plan construction cost for the work described in this
GDM are shown in Table 5 below:

Table 5
FEDERAL AND NON-FEDERAI. COST BREAKDOWN
JULY 1984 PRICE LEVELS

Item Federal Non-Federal Total
Levees & Foreshore
Protection 14,400,000 5,378,000 19,778,000
Relocations - 822,000 822,000
TOTAL 14,400,000 6,200,000 20,600,000

WATER CONSERVATION MEASURES

60. General. The use of water conservation measures in the
construction and operation of work covered by the GIM were
investigated during the preparation of this report. Because of
the nature of the construction activity planned for the Citrus
Lakefrout reach, it was concluded that the required construction
does not afford the opportunity to use these measures.
Furthermore, land use activities for the lands protected by this
levee reach are not expected to change materially over the project:
life. The area in question is a highly developed urbanized area
containing industrial, commercial, and residential development.
Usage of potable water is not expected to increase as a result of
project coanstruction.
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RECOMMENDATIONS

61l. Recommendations. The plan of improvement for the high level
plan presented herein consists of 5.5 miles of levee enlargement
along the Citrus lakefront from IHNC to Paris Road. This plan
includes suitable provisions for erosion protection and necessary
relocations. This plan is considered to be the wmost economical
means of providing high level plan, SPH - project protection and
is recommended for approval as a basis for preparing plans and
specifications for this project reach.
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