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LMVED-TD (NoD 23 Aug 72) 1st Ind oo B :
SUBJECT: New Orleans to Venice, Louisiana, Design Memorandum No. -
' General Design, Supplement No. 4, Reach B2 - Fort Jackson
to Venice o _ - :
DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss. 39180. 33 Oct 72 i} S

T0: HQDA (DAEN-CWE-B) WASH DC 20314

1. The subject design memorandum is forwarded for review pursuant

‘-to para 21a, ER 1110-2-1150. Approval is Teécommended subject to the

fbllowing comments:,

2. Para 27a(1), Page 13. 1p the third Sentence, the design factor
of safety for retaining dike sections should be changed from 1.3 to

'_ 1.2 to conform with the analyses on Plates 53, 54, and 55.

3. Para 33a, Page 19. a. 4th Sentence. This Sentence states that
"Material €xcavated from the sangd Core trench will be Sspoiled in spoil

_and ponding area No. 1, and in the temporary area diked off in spoil

z

“"and ponding area No. 3." The reasons for not usimg ponding area No. 2

and all of ponding area No. 3 should be given since additional cost

' b. 12th Sentence. This Sentence states that the net levee section

T will be overbuilt to allow for additional Settlement. The amount of

overbuild should be stateq and- the final levee Séctions analyzed for
stability should reflect this overbuild, . '

4. Para 37e, Pagé“23; _After the third Séntence, insert: ¢ is

assumed,uhowever,.that the wall transfers any unt=zlanced load from
the soil into the base of the wall.n : ' :

5. Para 4la, Page 24 ang Plate 5. B/ Stationing for the 6-inch o0il

line, and 12-inch United Gas Pipeline Co. line doas not agree. These’
discrepancieS_should be resolved. -

6. Para 47, PagesT27 and 28. The environmental analysis should include
the acreages-in'ponding areas, borrow areas (river or marsh), and
Peérmanent levees apg dikes. :

7. Para 48,>P§ge 28. The létest scheduled date £or submission of
the final EI5 o CEQ is February 1973,

8. Table 2, Pages 29-32. a. Listed under Cost Aszcount No. 11 is an
item of non—hydraulic-excavation as '"Other," 700,320 cubic yards, which
is shown as g first 1ift cost, It would appear that the estimate covers
all such €Xcavation such as ponding dikes, Tetaining dikes, transyerse

dikes and the sand core trench; therefore, this item should pe explained.

2
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LMVED-TD (NOD 23 Aug 72) 1st.Ind 31 Oct 72

/ ‘ | SUBJECT: New Orleans to Venice, Louisiana, Design Memorandum No. 1 -
General Design, Supplement No. 4, Reach B2 - Fort Jackson
to Venice L

b. A minor error in the estimate of first cost, page 31, is
corrected in red. Table 3 will require correction as will Table 4
and paragraph 53 where applicable.

c. The amount included in Lands and Damages tc cover the costs
of relocation assistance required by PL 91-646 should be indicated.

9. Para 54, Pages.36; 37, and 38. The schedule indicates that the
second 1ift will be placed on the reach from 0+00 to 48+00 before
the first shaping is accomplished. This sequence should be checked..

10. Plates 2-6. All necessary ponding area dikes should be shown.

11. Plates 9 § 10. The sections should be clarified. Profiles
on Plates 2-8 show ground line varying from -5 to -10 MSL, whereas
sections on Plates 9 and 10 indicate the ground line varies from-
0 to -2 MSL. :

12. Plate 9. A clay cutoff can be made as shown provided the depth _
below the ground water table is not too great. If this depth is V4
significant, the 1 on 4 slopes may not be stable. In areas where the
depth is comsiderable, alternate means for providing a cutoff as -
" discussed in comment 14 below should be considered..

13. Plate 10. This plate shows four reaches where a second 1lift of

hydraulic clay fill is to be provided, presumably because sufficient

material will not be available for the first shaping. Conditions S
_ requiring a second lift in these particular reaches should be discussed. '

14. Plats 14, Note 4. The locations where the caest-clay cutoff will

be used should be given. The note indicates that there are areas

other than that at Sta 0+00 where this cutoff is to be used. Also, \//
the cons.. uction procedure including dewatering, bracing, excavation,

and back-111 should be discussed in the text. Two alternatives to

this cast clay cutoff that appear viable and, therefore, should be
considered are: - :

0 a. Fa’cing the floodside of the levee section with a clay blanket,

b. aCaéting a clay dike cutoff after excavating for the sand core
but before pumping the sand.

15. Plate 16. The proposed pipeline crossing for Sta 53+00 should be
shown also. : ' '

v




LMVED-TD (NOD 23 Aug 72) 1st'Ind 31 Oct 72

© SUBJECT: New Orleans to Venice, Louisiana, Design Memorandum No. 1 -

- General Design, Supplement No. 4, Reach B2 - Fort Jackson
to Venice

16. Plate 18. a. In light of the existing scour hole at the end
of the Venice Pump Station discharge lines, the proposed riprap pro-
tection shown mqy not be heavy enough and.should be reconsidered.

b. A joint should be placed at the bends in the T-wall at
Sta 2+75. 5+W/L and Sta 5+23. 5+W/L Otherwise, according to
EM 1110-2-2501, dated Jan 1948, a separate stability analysis and
structural design should be submitted for these corper monoliths.

17. Plate 19. During the preparation of the plans and specifications,
consideration should be given to modifying the joint between the
discharge pipe and the T-wall by adding an annular plate to stiffen
the pipe in the area of the wall. ' :

'18. Plates 20 § 9. The borings and geologic profile on Plate 20
indicate that the sand core trench from Sta 0+00 to 45+00 should be
excavated to approximately el -18 in order to remove most of the very
soft marsh deposit. If this is the case, Plate 9 should be revised
accordingly. / : )

19. Plates 53 to 55 and 57 and 58. The cutoff trenches shown on
these plates have an inside slope of 1 on 10, ,hhereas Plate 9 shows
all 1 on 4 slopes for the cutoffs. This discrepancy should be clarified.

20. Plates 59-64. The distance from the leyee centerline or the
centerline of the sand core to the edge of the dike borrow varies
considerably from the distances specified in Table 1 on Plate 9,

e.g., Plate 59 shows 376 ft from the sand core centerline to the

edge of the borrow area, while Plate 9 shows 346 ft. These discrepancies
should be resolved. ' T I

21. Plate 65. a. This plate shows the distance from the centerline
of the recaining dike to the centerline of the sand core to be 153 ft.
The desigr section on Plate 9 shows 262 ft. This discrepancy should
be resolved. '

b. Stab111ty analyses for retaining dikes for the stations other
than those shown on this plate should be presented.

22, Plate 66. a. The cross retaining dike analyzed on this plate
is referred to as a transverse dike on Plate 14. The terminology
should be made consistent.

b. The berm width is shown as 20 ft on Plate 66 and as 25 ft
on Plate 14. This discrepancy should be resolved.




LMVED-TD (NOD 23 Aug 72) 1st'Ind 31 Oct 72

SUBJECT: New Orleans to Venice, Louisiana, Design Memorandum No. 1 -
General Design, Supplement No. 4, Reach B2 - Fort Jackson
to Venice

' 23. Plate 67. a. The neutral block resistance R, for assumed
failure surface B-1 appears wrong. (See computations in red).
These computations should be verified.

b. The need for the CTross retalnlna dikes at Sta 245+00 should
be given.

24. Plate 69. The slope stability factor of safety for the existing
. levee is shown as 1.09. A comparison of the centerline strength profiile
. for this reach with Reach B-1 shows that higher design strengths are
being used in Reach B-2 below el -10.0. Since these centerline
strength profiles were developed from tests on single borings, a
more representative strength profile should be devsloped by using all
the data from both borings. This will lower somewhat the centerline
design strengths below el -10.0 and hence the alrsady low slope
- stability factor of safety. Therefore, means for improving the
stablllty of the existing back levee should be 1nveat10ated
25. Plate 72. a. The overall stability analysis for the I-type
floodwall section should be shown. » 7

b. In the General Notes, the value N, is defined. The value used in
computing the theoretical subgrade modulus should be given.

c. The reasons for obtaining different subgrade moduli for tension
. and conpre551on plles should be explained.

d. The strength (Q§&S) profile used to compute the plle design loads
versus tip elevations should be presented

26 Reter to comments marked in red on page 31, Plates 16, 18, 19, 36,
51, 59, 67, 67, 71, and 72.

FOR THE L[IVISION ENGINEER

Ay ) . . BT

1 Incl (14 cy) . ~HOMER B. WILLIS
wd 2 cy ea: : - Chief, Engineering Division

wew Orleans District
A
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Paragraph

w N

W oo~

10
11

12

13

NEW ORLEANS TO VENICE, LOUISIANA
DESIGN MEMORANDUM NO. 1 - GENERAL DESIGN
SUPPLEMENT NO. 4
REACH B2 - FORT JACKSON TO VENICE

TABLE OF CONTENTS

Title
STATUS OF DESIGN MEMORANDUMS
PERTINENT DATA

'PROJECT AUTHORIZATION

Authority

a. Public Law

h. House Document

c. Division of Reach B
Purpose and scope
Local cooperation-

INVESTIGATIONS

Investigations made in connection with
the project document

Investigations made subsequent to project

authorization
Planned future investigations

LOCAL COOPERATION
Status of local cooperation
Views of local interests
Required non-Federal cost
LOCATION OF PROJECT AND TRIBUTARY AREA

Location of project
Tributary area

PROJECT PLAN
Project plan

DEPARTURES FROM PROJECT DOCUMENT PLAN
Departures from project document plan

a. Division of Reach B
b. Revision of levee grade

(SRS 2 Y W NN ———

[S2 &)

Oy



Paragraph

14

34
35

TABLE OF CONTENTS (cont'd)

Title

HYDROLOGY AND HYDRAULICS

Hydrology and hydraulics

. General

Hurricanes of record

Frequencies

Design hurricane

Design hurricane wave characteristics

Design elevation of protective
structures

g. Interior drainage

DO OO T

GEOLOGY

Physiography

General geology
Subsidence and erosion
Investigations performed
Foundation conditions
Mineral resources
Conclusions

SOILS AND FOUNDATIONS INVESTIGATION AND DESIGN

General
Field investigation
Laboratory tests
Foundation conditions
Types of protective works
Stability
a. Levees and dikes
b. Floodwalls
Settlement
Settlement observations
Erosion protection

Levees
Floodwalls at Venice pumping station
General method and sequence of construction
a. Levees
b. Floodwalls

OTHER PLANS CONSIDERED

Alternate plans
Comparison of plans

i

=
Q
o

(oo NNNNOYOY

DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS

18
18
19
19
20

20
20



Paragraph

36

37

38

39

40

42

43

a4

45

46

47
48

TABLE OF CONTENTS (cont'd)

Title
ACCESS ROADS
General
STRUCTURAL DESIGN

Criteria for structural design
a. Basic data
b. Allowable working stresses
c. Foundations
d. I-type floodwall
e. T-type floodwall
f. Protective measures against corrosion

SOURCES OF CONSTRUCTION MATERIALS

Sources of construction materials
REAL ESTATE REQUIREMENTS

General |
RELOCATIONS AND MODIFICATIONS

General .
Pipelines

COORDINATION WITH OTHER AGENCIES

Louisiana Wild Life and Fisheries Commission
a. Review and recommendations '
b. Proposed actions
U. S. Department of the Interior, Fish
and Wildlife Service
a. Review and recommendations
b. Proposed actions
Environmental Protection Agency, Air and
Water Programs Division
a. Review and recommendations
b. Proposed actions
State of Louisiana Stream Control Commission
a. Review and recommendations
b. Proposed actions
Louisiana State Board of Health
a. Review and recommendations
b. Proposed actions

ENVIRONMENTAL ANALYSIS

General .
Environmental statement

iii

Page

21

23

23



Paragraph

49
50
51

52
53

54

56

57
59

60

=
(S I~} WM — o
.

TABLE OF CONTENTS (cont'd)

Title
Aesthetics

Recreation resources
Historic and cultural environment

ESTIMATE OF COST

General ‘
Comparison of estimates

a. GDM versus PB-3

b. -GDM versus project document

SCHEDULES FOR DESIGN AND CONSTRUCTION

Schedules for design and construction
Funds required by fiscal year

OPERATION AND MAINTENANCE
General
ECONOMICS
Benefits
Project first costs and annual charges
Economic justification

RECOMMENDATIONS

Recommendations

TABLES
lTit]e

Ultimate levee settlement, Reach B2
Detail estimate of first cost, Reach B2
Apportionment of cost between Federal and
non-Federal interests, Reach B2
Comparison of estimates, Reach B2

Estimate of project costs and annual charges,

Reach B?

iv

39

39
40
41

41

Page

17
29

33

40



OO WN —

TABLE OF CONTENTS (cont'd)
PLATES

Title

General plan, index and vicinity map

Plan and profile, sta. 0+00 to sta. 84+00
Plan and profile, sta. 84+00 to sta. 200+00
Plan and profile, sta. 200+00 to sta. 310+00
Plan and profile, sta. 310+00 to sta. 424+00
Plan and profile, sta. 424+00 to sta. 475+33
Plan, ponding, and borrow areas

Plan, ponding, and borrow areas

.F1rst 1ift Tevee ponding and borrow area, des1gn sections

sta. 0+00 to sta. 231+85.6, sta. 264+24 to sta.
475+33

First Tift levee design section, sta. 231+85.6 to sta.
264+24 - second 1ift design section, sta. 0+00 to
sta. 472+29

Final levee design sections, sta. 0+00 to sta. 265+00

Final Tevee design sections, sta. 265+00 to sta. 475+33

Transverse and typical ponding dikes

First and second 1ift transverse d1kes, sta. 0+00 and
sta. 245+00

Canal and channel, design sections

Typical pipeline relocation details

River sand borrow areas and soil boring locations,
mile 12 to mile 19 A.H.P.

Venice pumping station, plan and profile

Venice pumping station, floodwall details

Soil1 and geologic pr0f11e, sta. 0+00 to sta. 94+00

Soil and geologic profile, sta. 94+00 to sta. 192+00

Soil and geologic profile, sta. 192+00 to sta. 288+00

Soil and geologic profile, sta. 288+00 to sta. 384+00

Soil and geologic profile, sta. 384+00 to sta. 480+31

Soil boring logs, sta. 0+00 to sta. 150+00

Soil boring logs, ata. 150+00 to sta. 340+00

Soil boring logs, sta. 340+00 to sta. 4871+3]

Borrow boring locations for hydraulic sand fill

Borrow boring locations for hydraulic sand fill

Borrow boring locations for hydraulic sand fill

Borrow boring logs for hydraulic sand fill

Borrow boring logs for hydraulic sand fill

Undisturbed boring, 33-B2U data

Undisturbed boring, 6-DU data

Undisturbed boring, 32-B2U data

Undisturbed boring, 31-B2U data

Undisturbed boring, 18-BU data

Undisturbed boring, 18-BU data (cont'd)

Undisturbed boring, 30-B2U data

Undisturbed boring, 29-B2U data

Undisturbed boring, 28-B2UC data
Undisturbed boring, 28-B2U data

v



59
60
61
62
63
64

65
66
67
68
69

TABLE OF CONTENTS (cont'd)

PLATES (cont'd)

Title

Detail shear strength data, boring 33-B2U
Detail shear strength data, boring 6-DU

Detail shear strength data, boring 32-B2U
Detail shear strength data, boring 31-B2U
Detail shear strength data, boring 30-B2U
Detail shear strength data, boring 29-B2U
Detail shear strength data, boring 28-B2UC
Detail shear strength data, boring 28-B2U

Shear strength and wet
(Q) stability analysis

density, data plots
first 1ift levee section,

sta. 0+00 to sta. 45+00

(Q) stability analysis

first 1ift Tevee section,

sta. 45+00 to sta. 180+00

(Q) stability analysis
sta. 180+00 to sta.
(Q) stability analysis
sta. 265+00 to sta.
(Q) stability analysis
sta. 290+00 to sta.
(Q) stability analysis
sta. 355+00 to sta.

" (Q) stability analysis

sta. 420+00 to sta.
sta. 472+29
(Q) stability analysis

first 1ift levee section,
265+00

first 1ift levee section,
290+00 '

first 1ift levee section,
355+00

first 1ift levee section,
420+00

first Tift levee section,
428+68, sta. 434+95 to

final levee section,

sta. 0+00 to sta. 45+00

(Q) stability analysis

final levee section,

sta. 45+00 to sta. 180+00

(Q) stability analysis
sta. 180+00 to sta.

(Q) stabitlity analysis
sta. 265+00 to sta.

(Q) stability analysis
sta. 355+00 to sta.

(Q) stability analysis
sta. 420+00 to sta.
sta. 472+29

(Q) stability analysis

final levee section,
265+00

final levee section,
355+00

final Tevee section,
420+00

final levee section,
428+68, sta. 434+95 to

retaining dike, sta. 0+00

sta. 45+00, sta. 290+00 to sta. 355+00

(Q) stability analysis
sta. 0+00 (approx.)
(Q) stability analysis

sta. 245+00 (approx.

(Q) stability analysis

sta. 430+13 and sta.

(Q) stability analysis

to sta. 428+68, sta.

vi

cross retaining dike,

gross retaining dike,
shell retaining dike,
433450

existing back levee, sta.
434+95 to sta. 472+29

0+00



TABLE OF CONTENTS (cont'd)
PLATES (cont'd)

No. Title
- 70 (Q) stability analysis, ponding area dike
71 (Q) stab111ty analysis, Venice pumping station
72 Venice pumping station, bearing pile design, subgrade
modulus, sheet pile cutoff analysis (Qg, and
‘ cant11ever sheet pile floodwall (S) stab111ty
A Soil boring legend
APPENDIXES

APPENDIX A - HYDROLOGY AND HYDRAULIC ANALYSIS

APPENDIX B - STRUCTURAL DESIGN CALCULATIONS

APPENDIX C - CORRESPONDENCE RELATIVE TO COORDINATION WITH OTHER
AGENCIES

vii



NEW ORLEANS TO VENICE, LOUISIANA
DESIGN MEMORANDUM NO. 1 - GENERAL DESIGN
SUPPLEMENT NO. 4
REACH B2 - FORT JACKSON TO VENICE

- STATUS OF DESIGN MEMORANDUMS

Design Memo

No. Title Status

1 New Orleans to Venice, La., Design Approved 8 Aug 67
Memorandum No. 1 - General Design Revision approved
Reach B1 - Tropical Bend to Fort 16 Feb 72
Jackson

1 New Orleans to Venice, La., Design Anproved 2 Dec 68

Memorandum No. 1 - General Design,
Reach B1 - Tropical Bend to Fort
Jackson, Supplement No. 1, Alteration
of Method of Constructing Stream
Closures

2 New Orleans to Venice, La., Design Approved 9 Mar 71
Memorandum No. 2, Detail Design,
Reach B1 - Tropical Bend to Fort
Jackson, Empire Floodgate

1 New Orleans to Venice, La., Design Submitted 11 May 72
Memorandum No. 1 - General Design,
Supplement No. 3, Reach C - Phoenix
to Bohemia .

1 . New Orleans to Venice, La., Design Scheduled Nov 72
Memorandum No. 1 - General Design,
Supplement No. 2 - East Bank Barrier
Levee Plan

1 New Orleans to Venice, La., Design Submitted 23 Aug 72
Memorandum No. 1 - General Design, '
Supplement No. 4, Reach B2 - Fort
Jackson to Venice

1 New Orleans to Venice, La., Design Scheduled Mar 73
Memorandum No. 1 - General Design,
Supplement No. 5, Reach A - City
Price to Tropical Bend



NEW ORLEANS TO VENICE, LOUISIANA

DESIGN MEMORANDUM NO.
SUPPLEMENT NO. 4

1 - GENERAL DESIGN

REACH B2 - FORT JACKSON TO VENICE

PERTINENT DATA

Location of project

Hydrologic data
Temperature:

Monthly means
Maximum
Minimum
Average annual

Maximum
Minimum
Average annual

Annual precipitation:

Hydraulic design criteria--tidal
Design hurricane
Frequency
Central pressure index (CPI)
Maximum 5-minute average wind

Levees (clay fill with sand core)
Method of construction

Levee Tength (approximate)
Elevation
Crown width

F]oodwa]]s (at Ven1ce pumping stat1on)
Elevation

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

Mississippi River Delta,
Coastal Louisiana,
Plaquemines Parish

83° Fahrenheit
57° Fahrenheit
70° Fahrenheit

85.73 inches
31.04 inches
60.8 inches

1 in 100 years
28.00 inches of mercury
96 m.p.h.

Hydraulic 1ifts and
shapeups

9.0 miles

15.01

8 feet

19.0

$18,492,000
2,219,000
1,314,000
432,000
243,000
$22,700,000

lElevations herein are in feet referred to mean sea Tevel datum

unless otherwise noted.



NEW ORLEANS TO VENICE, LOUISIANA
DESIGN MEMORANDUM NO. 1 - GENERAL DESIGN
SUPPLEMENT NO. 4
REACH B2 - FORT JACKSON TO VENICE

PROJECT AUTHORIZATION

1. Authority.

_ a. Public Law. Public Law 874-87th Congress, 2d Session,
approved 23 October 1962, authorized the project "Mississippi
River Delta at and below New Orleans, Louisiana (renamed 'New
Orleans to Venice, Louisiana,' after authorization)," substantially
in accordance with the recommendations of the Chief of Engineers
in House Document No. 550, 87th Congress, 2d Session.

b. House Document. The report of the Chief of Engineers,
‘dated 30 July 1962, submitted for transmittal to Congress the
report of the Board of Engineers for Rivers and Harbors, accompanied
by the reports of the District and Division Engineers. The Chief
of Engineers in his report concurred in the recommendations of
the Board of Engineers for Rivers and Harbors. The recommendations
of the Board are as follows:

...Accordingly, the Board recommended improvements
along the Mississippi River below New Orleans, Louisiana,
for prevention of hurricane tidal damages by increasing
the heights of the existing back levees and modifying the
existing drainage facilities where necessary in four
separate reaches consisting of:

Reach A on the west bank for about 15 miles
between City Price and Empire;

Reach B on the west bank for about 21 miles
between Empire and Venice and with such modifications of
the main levee as may be required;

Reach C on. the east bank for about 16 miles
between Phoenix and Bohemia; and

_ Reach E on the east bank for about 8 miles
between Violet and Verret:

’genera11y in accordance with the plans of the District
Engineer and with such modifications thereof as in the
discretion of the Chief of Engineers may be advisable,....



Para 1c

c. Division of Reach B. The Plaquemines Parish Commission
Council, representing local interests, requested the division
of Reach B into two units--one between Empire and Fort Jackson
and the other between Fort Jackson and Venice. Detailed information
and background material regarding this division are presented
in "New Orleans to Venice, Louisiana, Design Memorandum No. 1,
General Design, Reach Bl - Tropical Bend to Fort Jackson," approved
8 August 1967, and in the revised design memorandum approved
16 February 1972.

2. Purpose and scope. This supplement presents the essential .
data, assumptions, criteria, and computations which were used
to develop the plan, design, and cost for the New Orleans to-
Venice Reach B2 protective works in sufficient detail to provide
an adequate basis for preparing plans and specifications for
construction of this project feature without the need for additional
design memorandums . :

3. Local cooperation. 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, in the report of the Chief of Engineers, are as follows:

: "...that prior to construction local interests give
assurances satisfactory to the Secretary of the Army that they
will, without cost to the United States:

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

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

"c. Bear 30 percent of the first cost [for the entire
New Orleans to Venice hurricane protection project], a sum presently
estimated at $3,216,000 to consist of items listed in subparagraphs —_—
a and b above and a cash contribution presently estimated at )
$1,844,000, to be paid either in a Tump sum prior to initiation
of construction or in installments 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;



Para 3

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

“e. Maintain and operate all works after completion
in accordance with regulations prescribed by the Secretary of
the Army; )

“f. Prevent any encroachment on ponding areas unless
substitute storage capacity or equivalent pumping is provided
promptly; and

"g. At least annually, notify those affected that the
project will not provide complete protection from tidal flooding
and that further local actions must be taken during hurricane
emergencies."

INVESTIGATIONS

4, Investigations made in connection with the project document.
Studies and investigations made in connection with the project
document (H.D. No. 550, 87th Congress, 2d Session) consisted of:
research of information which was available from previous reports
and existing projects in the area; extensive research in history
and records of hurricane damages and characteristics of hurricanes;
extensive tidal hydraulics investigations; an economic survey;
field topographic and hydrographic surveys of reconnaissance scope;
and design and cost studies. A public hearing was held in New
Orleans, Louisiana, on 13 March 1956 to determine the views of
local interests. Appropriate Federal and state agencies were
consulted. The District Engineer made a personal reconnaissance
of the area.

5. Investigations made subsequent to project authorization.
Studies and investigations made subsequent to project authorization
include:

a. Aerial and topographic surveys of the project area;

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

c. Tidal hydraulic studies required for establishing
design grades for protective works based on revised hurricane
parameters furnished by the National Weather Service (formerly
U. S. Weather Bureau) subsequent to project authorization;

d. Detailed design studies for construction of levee
and floodwalls;
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e. Determination of real estate requirements and costs;

f. Cost estimates for levee, floodwall, pumping stat1on
modifications, and relocations;

g. Economic evaluation of recommended protective works;
and

h. Environmental studies required by the National
Environmental Policy Act of 1969.

6. Planned future investigations. Additional soil borings
and tests will be made prior to each levee Tift subsequent to
the first. Design analyses, utilizing information obtained from
the additional borings, will be made and preparation of plans
and specifications for each 1ift will be based on these analyses.
Also, a bearing pile test will be conducted to determine pile
lengths for construction of T-wall at the Venice pumping station.

LOCAL COOPERATION

7. Status of Tocal cooperation.

a. Assurances in connection with the items of local
cooperation specified in the project document were requested from
the Plaquemines Parish Commission Council on 7 January 1963. The
act of assurances and supporting resolution adopted by the Commission
Council on 6 March 1964 covering Reaches A, B, and C were accepted
for and on behalf of the United States on 14 April 1965.

b. The Attorney General of the State of Louisiana ,
in his opinion of 7 April 1971 stated that local assuring agencies
for projects were not vested with adequate legal authority to
comply with the provisions of Sections 210 and 305 of Public Law
91-646 (the "Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970"). However, in view of the 1
February 1972 passage of a constitutional amendment, local agencies
are now in a position to provide the additional assurances required —
by the act. Accordingly, the assurances of local cooperation
for the New Orleans to Venice hurricane protection project have
been revised; however, formal acceptance by local interests is
pending.

c. Since construction of the New Orleans to Venice
hurricane protection project commenced prior to 1 January 1972,
Section 221 of the Flood Control Act of 1970 (Public Law 91-611)
is not applicable.
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d. The principal officers of the Plaquemines Parish
Commission Council (the local assuring agency) are as follows:

PTaquemines Parish Commission Council
Pointe a 1a Hache, Louisiana 70082
Mr. Chalin 0. Perez, President
Mr. Clarence T. Kimble, Vice-President and
Commissioner of Finance
Mrs. Edna Lafrance, Secretary—Treasurer

8. Views of local interests. The P]aquem1nes Parish Commission }
Council represents local interests and is in general agreement -
with the plan presented herein.

9. Required non-Federal cost. The total required non-
Federal cost for constructing the Reach B2 project feature in
accordance with the plan presented herein is estimated to be $6,810,000
which includes $243,000 for lands and damages, $432,000 for re1ocat1ons,
and a cash contr1but1on and/or equ1va1ent work valued at $6,135,000.

LOCATION OF PROJECT AND TRIBUTARY AREA

10. Location of project. The Reach B2 project area is located
in the Mississippi River delta region of coastal Louisiana and
on the right descending bank of the Mississippi River from the
vicinity of Fort Jackson to Venice, Louisiana. The project area
is. presently provided a marginal degree of protection from gulf
tides by an existing non-Federal back Tevee. The area remains
vulnerable, however, to the ravages of major tropical storms and
hurricanes. " A general plan, index map, and vicinity map are shown
on plate 1.

11. Tributary area. The project area comprises approximately -
2,300 acres of land which are essentially bounded by the existing
non-Federal back levee and the Mississippi River west levee.
Interior drainage is provided by an existing system of canals
and pumping facilities.

PROJECT PLAN

12. Project plan. The project plan, shown on p1ates 2 through
'8, provides for construction of a hurricane protective levee with
appurtenant features from the vicinity of Fort Jackson to Venice,
Louisiana. The levee will be approx1mate1y 9 miles in Tength

and will have a net elevation of 15. 0.1 Floodwalls will be

‘1ETevations herein are in feet referred to mean sea level
datum unless otherwise noted.
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constructed at the Venice pumping station to elevation 19.0.

The pumping station discharge pipes will be modified to accommodate
the floodwall. Modifications will be made to seven pipelines,

and one facility in the project area will be relocated. The Venice
pumping station will continue to provide drainage for the project
area.

DEPARTURES FROM PROJECT DOCUMENT PLAN

13. Departures from project document plan. The project
document plan (H.D. 550, 87th Congress, 2d Session) recommends
enlargement of the existing back Tevee system and modi fying the
existing drainage facilities where necessary in four reaches.
Revisions of the project document plan pertinent to Reach B2 are
as follows:

a. Division of Reach B. The Plaquemines Parish Commission
Council, representing local interests, requested the division
of Reach B into two units--one between Empire and Fort Jackson
and the other between Fort Jackson and Venice. Detailed information
and background material regarding this division is presented
in "New Orleans to Venice, Louisiana, Design Memorandum No. 1,
‘General Design, Reach B1 - Tropical Bend to Fort Jackson," approved
8 August 1967, and in the revised design memorandum approved 16
February 1972.

' b. Revision of levee grade. The net levee grade for
Reach B2 was revised upward in accordance with the results of
tidal hydraulic studies utilizing the latest hurricane parameters
developed by the National Weather Service subsequent to project
authorization.

HYDROLOGY AND HYDRAULICS

14. Hydrology and hydraulics.

a. General. Detailed results of the hydrology and
hydraulic analyses for Reach B2 are presented in appendix A in
three sections. Section I presents the climatology and hydrology
of the area. Section II presents detailed descriptions and analyses
of tidal hydraulic procedures used in the tidal hydraulic design.

" Included in the descriptions and analyses aré the essential data,
assumptions and criteria used, and the results of studies which
provide the bases for determining design wind-tide level, wave
runup, overtopping, and frequency of the design hurricane. Section
IIT furnishes information concerning the interior drainage of

the project area.
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b. Hurricanes of record. Since 1856, about 20 hurricanes
have caused flooding in or near the project area. However, reliable
hurricane surge heights are available only since 1915. Some of
the most severe hurricanes which were critical to the area and
caused high stages occurred in September 1915, September 1956
(Flossy), September 1965 (Betsy), and August 1969 (Camille). Some
observed stages experienced at or near the project area during
these hurricanes were: 1915, 12 feet at Pointe a la Hache and
7.6 feet at Buras; 1956 (Flossy), 12.1 feet at Ostrica lock and
8 feet at Grand Isle; 1965 (Betsy), 14.8 feet at Bohemia, 14.4
feet at West Pointe a 1a Hache, 12.6 feet at Ostrica lock, 9.7
feet at Empire, 7.9 feet at Venice, and 7.6 feet at Lake Grand
Ecaille; 1969 (Camille), 15.1 feet at Ostrica lock, 12.6 ‘feet
at Buras, 12.7 feet at Fort Jackson, 13.8 feet at the National -
Weather Service station near Boothville, and 8.2 feet at Venice.

, c. Frequencies. Stages critical to the project area
are generated by hurricanes that approach the project area from
a southerly direction. Records indicate that approximately two-
thirds of all hurricanes that strike the Louisiana coast approach
from the south while one-third approach from the east. The average
azimuth of tracks from the south.is 180° while tracks from the
east have an average azimuth of 117°. Therefore, in the computation
of stage-frequencies, 67 percent or two-thirds of the observed
hurricanes were used to reflect stage probabilities for the back
protective levee of Reach B2. Normally, hurricane stages observed
in a project area are used in determining stage frequencies.
However, due to a scarcity of observed stages along the back levee
of the project area, the frequency relationships determined for
Grand Isle were used to assist in determining the probability
of occurrences in the project area.

d. Design hurricane. " A hurricane that would produce
the 100-year stage was selected as the design hurricane. A hurri-
cane of lesser intensity would require a lower levee grade and
expose the protected area to hazards to life and property that
would be disastrous in the event a hurricane occurred with the
intensity and destructive capability of the design hurricane.
~ The design hurricane for the project area has a central pressure
index of 28.0 inches and a maximum overwater windspeed of 96 m.p.h.
at a radius of 30 nautical miles. The forward speed of the hurri-
cane is 11 knots and is assumed to progress along a track critical
to the project area. ' -

~e. Design hurricane wave characteristics. The data
used to determine design hurricane wave characteristics for the
project area are as follows:
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Pertinent factors . Fort Jackson to Venice
Length of fetch, miles 5
Windspeed, m.p.h. 96
Stillwater level, feet m.s.1. 11.5
Average depth of fetch, feet 7.2
Depth at toe of structure, feet 8.7

From the above data, the design wave height for levee design was
computed to be 3.3 feet, and the design wave height for floodwall
design is 5.7 feet. The project is designed to prevent overtopping
by waves of height equal to the deepwater significant wave or

the highest one-third of the waves in a wave train.. '

f. Desiqn elevation of protective structures. The
design wave runup and elevations of protective structures are
as follows:

: ' Design elevation
Location Design runup of structures

feet feet, m.s.1.
Fort Jackson to Venice
Levee 3.5 15
Floodwall 7.5 : 19

The design wave runup and design elevations of the protective
structures listed above are dependent on the levee configuration
on the flood side of the structures.

g. Interior drainage. Local interests have provided
drainage in the project area, and construction of the Reach B2
hurricane protective levee in accordance with the plan presented
herein will not affect the capability of the existing interior
drainage system. The major portion of runoff caused by direct
rainfall is drained by gravity through existing canals and evacuated
from the project area by the Venice pumping station, except for
a small area of about 520 acres at the western end of the project
which is drained by gravity and finally evacuated by the Grand
Liard pumping station Tocated in the project area of the Reach
B1 feature of the New Orleans to Venice project. The discharge
pipes of the Venice pumping station will require minor modification
to accommodate construction of floodwall at the site of the pumping
station. In addition to serving the primary purposes of providing
flotation access for excavation of the sand core trench and borrow
area for construction of ponding dikes, the flotation channel
to the Venice pumping station site will also serve as an outfall
to allow drainage flow into open water.
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GEOLOGY

15. Physiography. The project area is located within the
Central Gulf Coastal Plain. More specifically, the area is situated
on the deltaic plain of the Mississippi River, a region of extremely
Tow relief. Dominant physiographic features are the natural levees
of the Mississippi River and its abandoned distributaries, and
the marshlands and inland bodies of water that 1ie between the
natural levee ridges. Elevations range from a maximum of approxi-
mately 5 along the crests of the natural levees to a minimum approaching
mean sea level in the marshlands between the natural levee ridges.

' 16. General geology.

a. For this project, only the geologic history since
the end of the Pleistocene Epoch is relevant. At that time, with
sea level about 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.
Initial alluvial sedimentation was confined to the central portion
of the alluvial valley. Concomitantly, downwarping of the Pleistocene
Prairie surface and some faulting occurred resulting in a gulfward
dip of the Prairie surface averaging about 3 feet per mile and
increasing southward towards the coastline. The continued rise
in sea level resulted in the reworking and redepositing of minor
amounts of fluvial sediments in the project area. When sea level
reached within tens of feet of its present level, the first marine
and fluvial marine sediments of any significance were carried
- into the project area.

b. About 4,800 to 5,000 years ago, as sea level approached
its present stand, the Mississippi River began to migrate laterally
back and forth across the deltaic plain. Deltaic marine sediments
were first carried into the project area about 3,500 years ago
when the Mississippi occupied the Teche course near the western
margin of the valley. The first major advance of sediments into
- the project area occurred approximately 2,800 years ago when the

Mississippi River shifted eastward and began to develop the Laloutre-
St. Bernard Delta. About 1,500 years ago, the Mississippi River
shifted westward to the Lafourche course and for a period of several
hundred years the project area was subjected to only minor amounts
of sedimentation and deltaic deterioration and subsidence became
important. When the river again shifted eastward about 1,200
years ago and began to occupy the present Plaquemine course,
sedimentation again became the predominant process in the project
area. With the construction of levees along the Mississippi River,
floodwaters have been eliminated from the area and at present
no sediments are being introduced into the project area. Subsidence
and erosion have become the dominant factors, particularly in
the marshlands and inland bodies of water, and unless sediment-
laden water is introduced into the area, the Tand mass along the
edges of the project area will continue to decrease.

9
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17. Subsidence and erosion. Progressive subsidence and
downwarping have been occurring in the project area since the
end of the Pleistocene Epoch. The surface of the Pleistocene
has been downwarped towards the south and west to a maximum of
about 500 feet at the edge of the continental shelf which is about
30-40 miles south of the project area. At present, the rate
of subsidence within the project area varies from about 0.5 to
1.0 foot per century at the northern limit to about 5 feet or
more per century along the seaward-facing extremities of the area,
gulfward of the project alinement. In addition, as a result of
subsidence and wave erosion, the seaward-facing edges of the
shoreline and the shorelines of the ponds, Takes, and bays within
the marshlands are retreating.

18. Investigations performed. General type borings extending
to a maximum elevation of about -80, and 5-inch core undisturbed
borings extending to a maximum elevation of about -150 were made
in association with this project. In addition, the logs of borings
made in conjunction with other projects as well as other geologic
information were available for the interpretation of the subsurface
conditions in the area.

19. Foundation conditions.

a. The subsurface, as shown on plates 20 through 24,
consists of Recent deposits varying in thickness from approximately
208 feet at the upstream end of the project to approximately 260
feet at the downstream end. The Recent deposits are underlain
by Pleistocene materials. Generally, the Recent consists of a
surface layer of marsh deposits varying in thickness from 3 feet
at station 458+22 to 17 feet at station 0+00. The marsh deposits
consist generally of very soft to soft clays with peat and organic
matter. The surface materials between stations 410+00 and 430+00,
and between stations 467+50 and 480+31 represent areas of artificial
fi1l which were brought in to replace the soft marsh deposits
and consist of alternating layers of clay and silt, and silt.

Between station 0+00 and 4+50, the marsh deposits are underlain

by very soft to soft interdistributary clays with lenses and layers
of silt. The marsh deposits between stations 4+50 and 480+31

are underlain by very soft to medium intradelta clays with alternating
lenses and Tayers of silt, silty sand, and sand. Exceptions to

- this are between stations 457+60 and 460+60, and stations 466+00 _
and 469+00 where abandoned distributaries are located. The abandoned
distributary deposits between stations 457+60 and 460+60, consist

of very soft to soft clays, silts, silty sands, and sands. Deposits
filling the other abandoned distributary, Tocated between station
466+00 and 469+00, are predominantly clays, silts, and silty sands.
Exact depths of the abandoned distributaries cannot be determined
from the available borings; however, a minimum depth of 70 feet

is indicated. '

10
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b. The intradelta deposits between stations 4+50 and
'480+31 are underlain by interdistributary deposits. Consistencies
of the major portion of these interdistributary deposits are medium
which indicates higher values of cohesion than normally encountered
in this type of deposit. In addition, the lower water contents
and homogenous nature of this mater1a1 are also unusual for this
type deposit. The thickness of the interdistributary deposits
varies from approximately 28 feet at station 170+00 to approximately
64 feet at station 0+00. The average thickness of this type deposit
in the remainder of the project area is between 40 and 50 feet.

c. The intradelta, interdistributary, and abandoned
distributary deposits are underlain by medium to stiff prodelta
clays, except between approximate stations 83+00 and 323+00.

In this area there is a wedge of intradelta deposits approximately
50 feet thick between the interdistributary and prodelta clays.
These intradelta deposits consist primarily of silts and silty
sands with a few layers of soft and medium clay. The thickness

of the prodelta clays varies from approximately 124 feet at station
0+00 to approximately 135 feet at station 480+31, except beneath
the wedge of intradelta material between approx1mate stations

~ 150+00 and 255+00, where it is only about 75 feet thick.

d. The prodelta deposits are underlain along the entire
reach by nearshore gulf sands containing shell and shell fragments.
The nearshore deposits vary in thickness from approximately 4
‘feet at station 0+00 to approximately 30 feet at station 480+37.

e. The approximate thickness of deposits not penetrated
by borings along the project alinement are extrapolated from deeper
borings previously taken along the banks and levees of the :
Mississippi River, and a few isolated borings taken west of the
project area.

f. The entire sequence of Recent deposits throughout
the project area is underlain by stiff to very stiff Pleistocene
clays located at elevations varying between approximately -208
at station 0+00, and approximately -260 at station 480+31.

20. Mineral resources. Extensive 0il and gas production
occur in the vicinity of the project area and it is expected that
future exploration will also take place. However, existing and
future exploration and production of these natural resources will
not be adversely affected by the project, nor will the prOJect
be adversely affected by exploration and production.

21. Conclusions. The subsurface investigations and analyses
of all existing and new data indicate that conditions for construction
of the proposed earth Tevee and floodwalls along the established

1
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alinement are not favorable; however, considering the various
geological environments and nature of the deposits represented

- in the borings, foundation conditions are those normally encountered
in this region of Recent unconsolidated materials. As with most
deltaic areas, one of the primary problems to be anticipated is

that of settlement beneath the structures. The subsurface materials
immediately below the marsh are almost exclusively intradelta
deposits which contain some relatively thick wedges of very soft

to soft clays with high~water content. Settlement will be more
pronounced in these soft clay areas than in the areas which contain
considerable amounts of silt, silty sand, and sand. Since the
levees will be constructed primarily of hydrau11c fill with a-

sand core, construction materials are readily available. Hydraulic
fill can be pumped from areas immediately adjacent to the proposed.
levee alinement; sand can be secured from the nearby Mississippi
River; and shell, aggregate, and riprap can be barged and hauled

to the work site as required. Suitable materials for topping

the levees can be obtained from the existing earthfill back levee.

SOILS AND FOUNDATIONS INVESTIGATION AND DESIGN

22. General. This section covers the soils and foundations
investigation and design for the hurricane protective works for
Reach B2.

23, Field investigation. A total of 39 general type and
9 undisturbed borings were made in association with the Reach.
B2 project. Twenty general type borings were made by the Louisiana
Department of Highways to locate a source of sand for borrow between
mile 12.and mile 18.5 in the Mississippi River. Nineteen 1 7/8-
inch I.D. core barrel and nine 5-inch diameter undisturbed borings
were taken by the Corps of Engineers, New Orleans District. The
bottom elevations of the general type and undisturbed borings
range from -45 to -79 and -71 to -237, respectively. Plates 25
through 27 show logs of all borings taken along the project alinement.
Plates 31 and 32 show logs of the borings taken in the Mississippi
River to locate the sand borrow area. Prior to the preparation
of plans and specifications, additional general type borings w111
be taken in the sand and clay borrow areas.

: 24. Laboratory tests. Visual classifications were made
on all samples obtained from the soil borings, and water content
determinations were made on all cohesive samples. Unconfined
compression (UC), unconsolidated undrained (Q), consolidated undrained
(R), consolidated drained (S), and consolidation (C) tests were
performed on selected samples from the undisturbed borings. Unconfined
compression tests were made on selected samples from the general
type borings. Liquid and plastic 1imit determinations were made
‘on all samples tested for shear and/or consolidation. Results
of laboratory tests are shown on plates 33 through 51.

12
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25. Foundation conditions. A generalized soil profile
delineating the subsurface conditions along the project alinement
is shown on plates 20 through 24. This profile shows that the
subsurface consists of Recent deposits of very soft to medium
clay soils with peat, silt, and sand layers. The upper 5 to 18
feet of marsh deposits generally consist of very soft organic
clays, clays, and peat. Between stations 0+00 and 4+50 the marsh
deposits are underlain by interdistributary deposits of soft clay
with Tayers of silt. Between station 4+50 and 480+31 the marsh
deposits are underlain by 20 to 40 feet of intradelta deposits
consisting primarily of very soft to medium clays with alternating .
lenses and layers of silt, sand, and silty sand. These deposits
are in turn underlain by interdistributary deposits consisting
of soft to medium clays with very few lenses and layers of silt.
Two abandoned distributaries are located below the marsh deposits--
one between stations 457+60 and 460+60 and the other between stations
466+00 and 469+00. These abandoned distributaries are composed
of alternate layers of clay, silt, silty sand, and sand. The
dominant feature in the design of all the levee sections is the
very soft marsh deposits in the upper 5 to 18 feet of the foundation.

- 26. Types of protective works. The Reach B2 levee will
consist of a hydraulic clay fill embankment with a sand core.
Cantilever I-type and inverted T-type floodwalls will be constructed
in the vicinity of the Venice pumping station to avoid relocation

or major modification to this facility.

27. Stability.

a. Levees and dikes.

v (1) Using levee sections and (Q) shear strengths
representative of conditions along the project alinement, slopes -
and minimum berm distances for the levee and dike sections were
determined by the method of planes. Levee sections were designed
for a minimum factor of safety of 1.3 with respect to shear failure
in the levee and foundation, and 1.5 for failure into the adjacent
borrow pit. The retaining dike sections were designed for a minimum
factor of safety of 1.3 for failure into either the sand core
trench or the retaining dike borrow pit. The ponding dike sections
were designed for a minimum factor of safety of 1.2 for failure
into the interior dike borrow pit and a minimum factor of safety
of 1.3 for failure into the marsh borrow area. The critical surfaces
governing design and corresponding stability analyses are shown
on plates 52 through 71. The shear strength criteria used in.
the analyses are shown on plate 51.

(2) The Reach B2 Tevee terminus at Venice (station

475+33) will tie into the proposed highway ramp for relocation
of Louisiana Highway 23. Detailed analyses concerning the levee

13
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transition from station 472+29 to station 475+33 will be presented
in the appropriate set of plans and specifications for Reach B2.
The highway ramp will be completed prior to preparation of these
plans and specifications. : '

b. Floodwalls. A combination of I-type and inverted
T-type floodwalls will be used at the Venice pumping station.
The use of I-wall along the existing back levee at this location
was not feasible because a minimum Tevee crown elevation of 10.0
would be required to prevent excessive deflection of the wall.
A stability analysis was performed with the levee crown at elevation
10.0 and the I-wall in place. In order to maintain the required
factor of safety of 1.30, Targe stability berms would be necessary
in both the landside and flood-side drainage pits resulting in
either relocation or major modifications to the pumping station.
Therefore, a 365-foot length of T-wall with the levee degraded
to elevation 5.0 will be used along the existing back levee with
I-wall joining the T-wall to the full earthen levee section as
shown on plate 18. For the stability analyses, the wave effect
was applied as a line force acting at the centroid of the wave
pressure diagram. The water pressure diagram resulting from the
wave action alone was considered effective only to the levee crown.

_ : (1) Cantilever I-wall. The stability and required
penetration of the steel sheet piling below the fill surface was
determined by the method of planes. The long-term (S) shear strengths
(c=0) governed for design. Prior to the preparation of plans =

and specifications for the I-wall tying the full earthen levee

section to the T-wall at the Venice pumping station, additional
borings and analyses will be performed. A factor of safety of

1.25 was applied to the_friction angle as follows: 4 _(developed
friction angle) = tan ~! (tan Pp). This developed angle was used

F.S. _

to determine Ky and K, (lateral earth pressure coefficients). as
follows: Kp = tan? (25° - fq)» and Kp =1 . Using the resulting

- 5 K
shear strengths, and net horizontal static water pressure, the
earth pressure diagrams were determined for movement toward each
side of the sheet pile. Using these pressure diagrams and the
wave force, the summation of horizontal forces was equated to
zero for various tip penetrations. The tip penetration required
for stability was determined as that elevation at which the summation
of overturning moments about the bottom of the sheet piling approached
zero. See plate 72. _

(2) Inverted T-wall.

(a) Steel sheet pile cutoff. A steel sheet
pile cutoff will be used beneath the T-wall to provide protection
against seepage. The recommended tip elevation of the cutoff

14
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below the T-wall is shown on plate 72. The stability analysis
of the T-wall is shown on plate 71. The analysis was based on
the following:

1. Conventional (Q) shear stability
analyses were performed at 1-foot intervals from the bottom of
the structure base to the sheet pile tip, utilizing a factor of
safety of 1.3 applied to the soil strength parameters.

2. The value of Ry, at the bottom of
the base of the structure was assumed equal to zero.

3. The net force equals D (Dp+Ra+Rb+Rp)
and was determined at each increment of depth. '

4. The driving force above the base
of the structure and the horizontal hydrostatic load are: carr1ed
by the structure.

5. The algebraic difference in the net
forces at the top and bottom of each 1-foot interval was used
to develop the pressure diagram.-

6. If the a]gebra1c difference is negative,
the available horizontal soil resistance is in excess of the unbalanced
waterload, and the bearing piles are not required to carry any
additiona1~1atera1 load acting on. the sheet pile cutoff.

(b) Bearing pile foundation.

1. The T-wall will be supported by piling,
battered as required, to provide stability against the unbalanced
lateral waterloads. In compression, a factor of safety of 1.75
was applied to the shear strength and a Tateral earth pressure
coefficient of Ky=1.0 was used for determining the normal pressure
on the pile surface In tension, a factor of safety of 2.0 was
applied to the shear strengths and a coefficient of Ky=0.7 was
used. Design of the T-wall pile foundation was performed for

“both the (Q) and (S) cases. The (Q) case governed. Pile design
loads vs. tip elevations, and subgrade moduli vs. tip elevations

are shown on plate 72. Settlement of the piles due to consoli-
dation is not expected since the major loads are caused by hurricane-
induced stages of insufficient duration for consolidation of the
foundations clays to ensue.

15
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2. During construction, one 12-inch
square concrete pile will be driven to the design tip elevation
(-50.4) in the vicinity of the Venice pumping station as shown
on plate 18. The test site will be located in the vicinity of
boring 28-B2UC. The pile will be tested in compression to 78
tons (twice the design load). If the pile fails before this load
is reached, the spacing will be appropriately adjusted. To eliminate
a tension pile test and have only one form for casting concrete
piles, tension piles will be the same length as compression piles
(60 feet) and spaced a maximum of 10 feet on centers thereby reducing
the design load to 22.5 tons which is well below the theoretical
allowable tension load of 30 tons (see figures B-7, B-8, and
plate 72). If the spacing of compression piles has to be reduced,
the spacing of tension piles will be reduced by the same ratio.

28. Settlement. Based on foundation conditions and con-
solidation test data from the undisturbed borings, estimates of
settlement beneath the levee were made. Available laboratory
test data indicate that, from the surface down to the depth where
the stress induced by the weight of the recommended levee is negligible,
the soils are normally consolidated. The organic clays and peat
in the upper 5 to 18 feet of the subsurface are very compressible
and consolidate much faster than the underlying fat inorganic
clays. For this reason, more settlement occurs in the areas of
highly organic soil. By removing the organic soils under the
project Tevee from station 0+00 to station 472+29 and replacing
them with a sand core, the amount of settlement at the levee centerline
is greatly reduced. Between stations 45+00 and 265+00, and 355+00
and 420+00, the settlement at the levee centerline will be less
than the settlement at the edge of the sand core because the sand
core is seated on the silt and sand layers underlying the marsh
deposits in these reaches. Between stations 0+00 and 45+00,
265+00 and 355+00, and 420+00 and 472+29, the settlement at the
centerline and the settlement at the edge of the sand core will
be approximately equal. Estimates of the ultimate settlements
of the foundation for the project levee in various subreaches
are shown in table 1. '

29. Settlement observations. Settlement observations will
be made for all floodwalls promptly after construction and yearly
thereafter until settlement is essentially complete. The sheet
piling in the tie-in Tevees will not be capped immediately after
they have been driven because of predicted large settlements.
Settlement observations will be made and a field settlement curve
will be used to determine when all detrimental settlement has
occurred. Before-and after-construction profiles and sections
will be obtained promptly after each levee construction stage
and yearly thereafter until settlement is essentially complete.
Settlement of the T-type floodwall is not expected since the major
loads are caused by hurricane-induced stages of insufficient duration
for consolidation to occur.
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30.. Erosion protection. Due to the short duration of hurricane
flood stages and the resistant nature of the clayey soils, no
erosion protection, other than sodding, is considered necessary
on the Tevee slopes along most of the levee alinement. However,
foreshore protection will be constructed on the flood side Tevee
toe in the Bay Carrion Crow area from station 232+00 to station
263+00 to protect the levee from damages which could occur from
waves generated by other than hurricane winds. The foreshore
protection will consist of 21 inches of riprap on a 9-inch thick
shell bedding. The design section for the foreshore protection
is shown on plate 11. At the Venice pumping station, protection
against erosion will consist of 18 inches of riprap over a 9-
inch thick shell bedding as shown on plates 18 and 19. "

DESCRIPfION OF PROPOSED STRUCTURES AND IMPROVEMENTS

31. Levees. The general location and alinement of the
Reach B2 hurricane protective levee are shown on plate 1. The
detailed alinement and profile of the levee and features contiguous
thereto are shown on plates 2 through 8. The Reach B2 project
will consist of a sand core hydraulic clay fi1l levee, and extend
from a junction with the terminus of the proposed Reach Bl project
levee in the vicinity of Fort Jackson (station 0+00) for about
9 miles southeast to a junction with the proposed highway ramp
for relocation of Louisiana Highway 23 at Venice (station 475+33).
Typical levee design sections are shown on plates 9 through 12.
The proposed realined Mississippi River levee will join the opposite
side of the highway ramp to complete the Reach B2 project. The
Reach B2 Tevee, the realined river levee, and the highway ramp
will be constructed to elevation 15, thereby forming a uniform '
net grade for the Reach B2 levee system. The Reach B2 Jevee centerline-
will be approximately 190 feet marshward and generally parallel
to the existing non-Federal back levee. Minor changes in levee
centerline Tocation will be permitted in the field where the
changes will result in a more favorable alinement.

32. ' Floodwalls at Venice pumping station. The Venice pumping
station is Tocated on the protected side of the existing back
levee with discharge pipes passing through the levee just below
the road surface on the levee crown. To provide continuous protection
at minimum cost, the new levee will tie into the existing back
- levee approximately 100 feet to each side of the discharge pipe
crossings as shown on plate 18. Inverted T-type floodwall in _
the existing levee and I-type floodwall in the tie-in levees will
be constructed to elevation 19 (see plates 18 and 19). The tie-
in levees will have an 8-foot crown width at elevation 10. Stability
of the existing levee requires that it be degraded to elevation
5 and the slopes be regraded to 1 on 3. Where the discharge pipes
pass through the floodwall, provisions to accommodate settlement
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or deflection of the wall or any small movements of the p1pes
will be provided as shown on plate 19.

33. General method and sequence of cdnstruction.

a. Levees. Reach B2 will consist of a sand core hydraulic

clay fill levee. A sand core trench will be excavated to the

dimensions and elevations shown on plates 9 and 10. A temporary.

flood side flotation channel, as shown on plates 2, 15, and 16,

will be excavated around the elevated Southern Natural Gas pipelines

to provide access for hydraulic excavation of the sand core trench

between stations 0+00 and 64+25. Material excavated from the

sand core trench will be spoiled in spoil and ponding area No.

1, and in the temporary area diked off in spoil and ponding area

No. 3 (see plates 2, 4, and 5). Sand will then be pumped from

the Mississippi R1ver borrow areas (see plate 17), into the sand

core trench and retaining dike base area as shown on plates 15
“and 16. Sand will be pumped to elevations that will provide sufficient
material for shapeup of the sand core and retaining dike base

as shown on plates 9 and 10. A flood side hydraulic clay fill ‘
retaining dike will then be constructed from adjacent borrow as '
shown on plates 9 and 10. Clay cutoffs as shown on plates 14 |
through 16 and clay cutoff trenches will be constructed as shown

on plate 9. Hydraulic clay fill from the clay borrow areas, :

which will be stripped of the upper 10 feet of poor quality cover

material, will then be pumped between the existing back levee

and the f]ood side retaining dike over the shaped sand core fill

(see plates 9 and 10). When the hydraulic clay fill has sufficiently

dried, approximately 2 years after placement, undisturbed borings
. and shear tests will be made to more accurately design the final
Tevee sections. Where a second 1ift is not required, the hydraulic
clay fil1l will be shaped to the net section shown on plates 11
. and 12 plus some overbuild to compensate for settlement. After -
the major settlement is essentially complete, approximately 1 :
year after the first shaping, the Tevee will be reshaped and the

back Tevee degraded and used as topping material to overbuild

the net levee section to allow for any additional settlement.
A second hydraulic clay fill T1ift will be provided where it is

anticipated that sufficient material will not be available for

the first shaping (see plate 10). Shapeups following the second

Tift will be essentially the same as those previously described.

It is estimated that ultimately, due to settlement, a clay cover

of at least 10 feet will be provided on .the flood side slope

of the levee, including the wave berm. S
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b. Floodwalls. Subsequent to completion of the pile
test in the vicinity of the Venice pumping station, the existing
back Tevee between approximate stations 430+44 and 433+18 will
be degraded to elevation 5 and the T-wall constructed (see plates
18 and 19). The tie-in levees at the pumping station will be
constructed as soon as practicable after construction of the first
1ift levee. Sheet piling for the I-wall will not be capped until
a field settlement curve indicates that detrimental settlement
of the tie-in levees is complete.

OTHER PLANS CONSIDERED -

34. Alternate plans. In addition to the proposed hydraulic
clay, sand core. levee, two alternate levee designs were considered:

a. Alternate A provides for a straddle enlargement
of the existing back Tevee by relocating the landside drainage
canal approximately parallel and 200 feet on the riverside nf
the existing back Tevee with the excavated material used in the
landside levee berm. The borrow required to complete the landside
and flood side berms would be obtained from flood side marsh borrow
pits. The required select fill for the center levee section would
be obtained by excavating, loading, and barging the material from .
the Pointe a la Hache Relief Outlet, across the Mississippi River,
stockpiling, and then trucking to the construction site where
the material would be dumped, spread, and semicompacted.

b. Alternate B provides for an all-hydraulic clay
fill levee with the centerline approximately parallel and 240
feet marshward of the existing back levee. The construction of
the levee would be similar to the sand core levee except the
sand core would be eliminated and the volume of fill, number

of lifts, and size of the levee berms would be greatly increased. —

35. Comparison of plans. Sufficient analyses were accom-
plished to determine that the most economical and practical type
levee is the recommended plan utilizing hydraulic clay fill with
a sand core. A cost comparison between the recommended plan and
the alternate plans follows:

Plan ‘ Total cost

Hydraulic clay with sand core (recommended plan) 22,700,000
Straddle enlargement of existing back levee

(Alternate A) 27,000,000

A11-hydraulic clay levee (Alternate B) 48,700,000
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ACCESS ROADS

36. General. The construction site may be reached via Louisiana
Highway 23 and Tocal Plaquemines Parish roads. No additional
access roads or improvements to existing roads are anticipated.

STRUCTURAL DESIGN

37. Criteria for structural design. The structural design
of the floodwalls presented herein complies with standard engineering
practice and criteria set forth in Engineering Manuals for Civil
Works Construction published by the Office of the Chief of Engineers,
subject to modifications indicated by engineering judgment and
experience to meet local conditions. Wave forces were computed
using guidelines outlined in Technical Report No. 4, third edition,
1966, "Shore Protection Planning and Design" published by the
U. S. Army Coastal Engineering Research Center with the exception
that breaking waves were not considered to act on the total structures
(see WES Research Report H-68-2, dated September 1968, "Shock
Pressures Caused by Waves Breaking Against Coastal Structures").

a. Basic data.

Stillwater level (SWL), flood side 11.5
Assumed water elevation landside of floodwall -5.0
Wave characteristics (see tables A-5 & A-6,

appendix A) _
Wave pressures (see figures B-1 through B-4,

appendix B) _
Unit weight of water 62.5 p.c.f.
Unit weight of reinforced concrete 150.0 p

b.- Allowable working stresses. The allowabie working
stresses for concrete and structural steel are in accordance with
those recommended in "Working Stresses for Structural Design,"

EM 1110-1-21071, dated 1 November 1963 and amendment 1, dated 14
April 1965. The basic minimum 28-day compression strength for
concrete will be 3,000 p.s.i., except for prestressed concrete
piling where the minimum-will be 5,000 p.s.i. Prestressed concrete
piles will be 12-inch by 12-inch square and meet the requirements

of the Joint AASHO and PCI Committee Standard Specifications for
“Square Concrete Prestressed Piles." Steel for sheet piling )
will meet the requirements of ASTM A 328-69, "Standard Specification
for Steel Sheet Piling." For convenient reference, pertinent
allowable stresses are tabulated below:
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Reinforced concrete (except for concrete piles)

f'e 3,000 p.s.i.
fe 1,050 p.s.i.
VC ' 60 p.S.'i.
fs 20,000 p.s.i.
Minimum area steel 0.0025 bd. sq.in.
Shrinkage and temperature

steel area - 0.0020 bt. sq.in.
Structural steel
Basic working stress (ASTM A-36) 18,000 p.s.1i.
Basic working stress (steel sheet

piling) 19,250 p.s.i.

c. Foundations. The results of subsurface exploration,
soil tests, and foundation studies are presented in the "Soils
and Foundations Investigation and Design" section of this design
memorandum. For structural design, soil pressures and concrete
g;1e capacities are based on soil properties as shown on plate

d. I-type floodwall. I-type floodwall will be con-
structed between wall Tine stations 0+00 and 2+17, and stations
5+82 to 7+99 (see plates 18 and 19). The I-wall will consist
of sheet piling driven into the final levee sections and capped

~with concrete ?see plate 19). The sheet piling will be driven

to elevation -7.0 with 1 foot of piling extending above the levee
crown. The concrete portion of the floodwall will extend from
elevation 8 to the net floodwall design elevation of 19.0. Wave
load computations for the I-wall are shown on figures B-1 through -
B-3, appendix B. For design of the I-wall, two loading cases -
were considered: :

Case I - Static water to the SWL, elevation 11.5; 1.5
factor of safety in the soil; and no wave force. ‘

Case IT - Static water to SWL, elevation 11.5; 1.25
factor of safety in the soil; and wave load from non-breaking
wave.

Since Case II proved to be the most critical, only computations
for this case are presented (see figure B-11).

e. T-type floodwall. T-type floodwall will be con-
structed between wall 1ine stations 2+17 and 5+82 (see plates

18 and 19). The reinforced concrete T-wall section will be supported

by battered prestressed concrete piles driven into the levee
section as shown on plate 19. The sheet pile cutoff wall below
the T-wall base is assumed to be self-supporting and, therefore,
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does not cause or resist any load on the T-wall. Wave load computa-
tions for the T-wall are shown on figures B-1, B-2, and B-4, and
design calculations are shown on figures B-5 through B-10. The
T-wall was designed assuming the following Toading cases:

: Case I - Static water to SWL, elevation 11.5; no wave
force; and impervious sheet pile cutoff.

Case II - Static water to SWL, elevation 11.5; no wave
force; and pervious sheet pile cutoff.

Case III - Static water to SWL, elevation 11.5; wave
Toad from non-breaking wave; impervious sheet pile cutoff; and
33 1/3 percent increase in allowable stresses. :

Case IV - Static water to SWL, elevation 11.5; wave
Toad from non-breaking wave; pervious sheet pile cutoff; and 33
1/3 percent increase in allowable stresses. '

f. Protective measures against corrosion. A1l steel
sheet piling in contact with new Tevee fi11 will be coated with
20 mils of coal tar epoxy. The coal tar epoxy coating will extend
from a minimum of 2 feet below existing ground to 3 inches into
the concrete cap. Sheet piling will be electrically bonded together
with a No. 6 reinforcing bar welded to the piles near the top.
Flexible jumpers will be provided at each expansion joint.

SOURCES OF CONSTRUCTION MATERIALS

38. Sources of construction materials. In addition to the
information presented herein relative to borrow material for con-
~ struction of the Reach B2 levee, supplemental information concerning
construction materials sources is contained in "New Orleans to
Venice, Louisiana, Design Memorandum-No. 1, General Design, Reach
BT -Tropical Bend to Fort Jackson," revised 30 August 1971, and
approved 16 February 1972. Ok

REAL ESTATE REQUIREMENTS

. .39. General. A1l rights-of-way and construction easements
will be acquired by Tocal interests and furnished without cost
to the United States. There will be no acquisition by the United
States. Rights-of-way and construction easement 1imits are shown
on plates 2 through 8.

RELOCATIONS AND MODIFICATIONS

40. General. The authorizing act specifies that local interests,

prior to initiation of construction, give assurances satisfactory
to the Secretary of the Army that they will without cost to the
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United States "...accomplish all necessary alterations and relocations
to roads, pipelines, cables, wharves, and other facilities required
by construction of the project...."

471. Pipelines.

a. Relocation of the following pipé]ines is required
for construction of the Reach B2 levee:

Location

(approximate Size

B/L station) Type (inches)

. 53+00 Gas '8
64+50 Gas 8
64+50 Gas 10

- 406+15 011 12
406+50 0i1 8
413+30 011 6
416+10 Gas 12

b. The designs for pipeline relocations will be submitted
to and approved by the New Orleans District, U. S. Army Corps
of Engineers, prior to the initiation of construction. Pipeline
lTocations are shown on plates 2, 5, 6, and 8, and typical re]ocat1on
details are shown on plate 16

c. Marina. The Bay Side Marina quarters boat at approx1mate
baseline station 250+00 will be relocated to accommodate construction
of the project Tevee (see plate 4). Relocation assistance under
PubTic Law 91-646 will be provided as appropriate and the cost
therefor ($5, 000) has been included in the total estimated relocation
cost.

d. Pumping station modifications. The discharge pipes
of the Venice pumping station will be modified to accommodate
constr?ct1on of floodwall at the pumping station (see plates 18
and 19

COORDINATION WITH OTHER AGENCIES

42. lLouisijana Wild Life and Fisheries Commission.

a. Review and recommendations.

(1) The Director, Louisiana Wild Life and Fisheries
Commission, was informed by Tletter dated 1 October 1971 of the
- Reach B2 levee plan and was requested to furnish views and comments.
The Director in his letter of response dated 7 October 1971 states
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"...We feel our original letter reports would be sufficient in
establishing our interest and recommendations regarding the proposed
work...." The original reports of the Commission requested that
fish and wildlife resources, expecially oyster-producing areas,

in waters south of the project area be protected from hydraulic
dredging spoil. A copy of the 7 October 1971 letter from the
Commission is included in appendix C.

(2) In the Director's letter response of 7 October
1971, he also states "...because of the absence of sufficient
discharges of waters from the Mississippi River into the marshes
on ejther side possibly at some later date some consideration
could be given to establishing fresh water introduction features
in the Tevee system of the hurricane protection project...." -

b. Proposed actions.

(1) Hydraulic clay fill retaining dikes and an
extensive spoil and ponding dike system should combine to prevent
any significant adverse effects in adjacent oyster-producing waters.

_ (2) The authorized Mississippi Delta Region, La.,
project consists of four control structures with appurtenant channels
for the diversion of fresh water from the Mississippi River into
adjacent marsh areas. Based on the currently proposed locations
for the control structures, provisions in the Reach B2 levee alinement
are not required to accommodate the diversion of fresh water to
these marsh areas. It appears at this time that appropriate struc-
tural features will be required in the Reach ‘A Tevee alinement.

This matter will be the subject of further discussion in "New
Orleans to Venice, Louisiana, General Design Memorandum No. 1, :
Supplement No. 5, Reach A - City Price to Tropical Bend," currently
underway. ' a

43. U. S. Department of the Interior, Fish and Wildlife
Service. -

a. Review and recommendations. The Regional Director,
U.-S. Fish and Wildlife Service, AtTanta, Georgia, was informed
by letter dated 1 October 1971 of the proposed Reach B2 Tlevee
plan and requested to furnish views and comments. By letter dated
8 November 1971, the Regional Director states "...our previous )
reports...will suffice in establishing the fish and wildlife impli-
cations of the hurricane protection plan...." Based on extensive
coordination between the U. S. Fish and Wildlife Service and
‘the Louisiana Wild Life and Fisheries Commission regarding the
New Orleans to Venice project, the previous reports of the former
agency reflect essentially the same views as those provided by
the Louisiana Wild Life and Fisheries Commission. A copy of the
Diractor's 8 November 1971 response is included in appendix C.
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b. Proposed actions. Since the U. S. Fish and Wildlife
Service comments are essentially the same as those provided by
the Louisiana Wild Life and Fisheries Commission, proposed actions
are the same as those presented in paragraph 42b above. :

44. Environmental Protection Agency, Air and Water Programs
Division.

a. Review and recommendations. By letter dated 15
October 1971, the Environmental Protection Agency, Region VI,
Dallas, Texas, was informed of the project plan and reques ted
to furnish views and comments. In a letter response dated 26
November 1971, a representative of the Environmental Protection
Agency, Air and Water Programs Division, states “...We would like -
to know more about the construction methods and methods that will
be used to protect environmental values during and after construction
of the project...An Environmental Statement that would include
this project would permit our agency to evaluate more fully the
potential adverse effects on environmental values within our area
of responsibility...." A copy of the 26 November 1971 Tetter
is included in appendix C.

b. Proposed actions. Preparation of a draft environ-
mental statement for the entire New Orleans to Venice hurricane
protection project is underway. Subsequent to completion, a copy
of the draft statement will be furnished to the Environmental
Protection Agency for review and comments. :

45, State of Louisiana Stream Control Commission.

a. Review and recommendations. The Louisiana Stream :
Control Commission, by letter dated 15 October 1971, was informed -
of the proposed Reach B2 levee plan and requested to furnish :
views and comments. The Commission's 19 January 1972 letter of
response states:

"...1. Spoil bank control to prevent water pollution from
turbid conditions is recommended.

"Areas adjacent to reaches A and B2 are oyster growing areas;
therefore, siltation of these water bottoms could be most harmful.

"2. State and federal water pollution. control and health | I
Taws, rules, and regulations should be complied with by the
contractor.”

A copy of the Commission’s Tetter of response is included in appendix
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b. Proposed actions.

(1) Hydraulic clay fill retaining dikes and an
extensive spoil and ponding dike system should combine to prevent
any significant adverse effects in adjacent oyster-producing waters.

(2) Plans and specifications for the Reach B2
Tevee work will include requirements that the construction contractor
comply with appropriate state and Federal water pollution control
and health laws.

46. Louisiana State Board of Health.

~a. Review and recommendations. The President, Louisiana
State Board of Health, was informed by letter dated 15 October
1971 of the project plan for Reach B2 and requested to furnish
views and comments. At the direction of the President, State
Board of Health, the Louisiana Air Control Commission responded
to the above request. The Commission states "...If there will
be such materials [combustible materials], we believe that any
contract could provide for compliance with the Louisiana Air Control
Commission's standards and regulations...." A copy of the response
is included in appendix C.

b. Proposed actions. Plans and specifications for
Reach B2 levee construction will include requirements that the
construction contractor comply with appropriate Louisiana Air
Control Commission's standards and regulations.

ENVIRONMENTAL ANALYSIS

47. General.

a. During construction of the Reach B2 levee, there will
be an adverse, but transitory, impact of a relatively minor nature.
Specifically, during construction there will be tailings washed into
adjacent streams and marshes by the effluent water from hydraulic
fill operations. Although the hydraulic fill will be controlled
by retaining dikes, with the bulk of excess materials settled out
in ponding areas, there will be some residual material washed
into adjacent open waters. Portions of this material will be
trapped by vegetation and some will ultimately settle to the water .
bottoms. The predominant effect will be a temporary increase in -
turbidity which, by reducing the penetration of sunlight, will
have a deleterious effect upon the primary production of biotic
life in waters immediately adjacent to the project area. It is
not anticipated that the Targer organisms used for commercial or
sports purposes will be damaged. The material in ponding areas
will cover most of the bottoms after settlement but within a
reasonable period of time the Tand will be restored with vegetation.
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The replacement vegetation will offer some degree of variety to
the area so that the relatively small effects of damage and recovery
will balance out. v :

b.  Following construction, substantial benefits are -
expected to accrue as a result of the proposed project plan. The
leveed area will offer a high degree of protection from hurricane
flood damages, and also provide an incentive which will tend to
Timit human habitat and most commercial development to the pro-
tected area. Efficient use of land within the protected area will
limit future expansion to an orderly instead of a random, somewhat _
wasteful, expansion. '

48. Environmental statement. The final environmental state-
ment for the entire New Orleans to Venice hurricane protection proj-
ect will be made available to the President, Council on Environmental
Quality in about November 1972.

49. Aesthetics. The floodwalls in the vicinity of the Venice
pumping station will be blended into the physical surroundings by
planting fig vines (Fiscus Pumila) 8 feet on centers within 1 foot
of the floodwalls on the protected side. Measures normally asso-
ciated with levee construction; i.e., grading and sodding, will be
provided along the entire levee length and are considered adequate
to preserve existing aesthetic values along the project alinement.

50. Recreation resources. There are adequate public boat-
Taunching facilities and other access points for water users to
serve the needs of the project area. However, the levee will provide
an area for jnformal, unstructured recreation.

51. Historic and cultural environment. There are no known o
sites, structures, and objects of historical, architectural, or _
archeological significance within the Reach B2 project area which ’
would fall within the provisions of Executive Order 11593, ‘
"Protection and Enhancement of the Cultural Environment." Fort
Jackson and Fort St. Philip are listed in the National Register of
~ Historic Places, and both are located in the general vicinity of
but outside the project area. It is likely that memorabilia per-
taining to early sulphur production, power generation, and pumping
equipment are present within the project area and will be pro-
tected by the Reach B2 levee.

ESTIMATE OF COST N

52. "General. The estimated first cost, based on July 1972
price levels, for constructing the Reach B2 protective works is
$22,700,000. This estimate consists of $18,492,000 for levees
and floodwalls, $2,219,000 for engineering and design, $1,314,000
for supervision and administration, $243,000 for lands and damages,
and $432,000 for relocations. The detailed estimate of first
cost is shown in table 2. Table 3 shows the apportionment of
costs between Federal and rnon-Federal interests. S
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TABLE 2

DETAIL ESTIMATE OF FIRST COST

(July 1972 prices)

REACH B2
Cost ' .
acct. Unit Total
No. Item Quantity Unit price cost
. \. $
11 LEVEES AND FLOODWALLS
1. Levee embankment (sta. 0+00 to 475+33)
- a. First Tift .
: Mob. & demob. Lump sum 166,004
Clearing 600 acre 350.00 . 210,800
Hydraulic fill clay 5,230,000 cu.yd. 1.10 5,753,000
Hydraulic fill sand 3,338,000 cu.yd. 1.00 3,338,000
(includes shaping) L
Hydraulic excavation
Levee sand core :
trench 990,000 cu.yd. 0.30 297,000
Strip clay borrow ,
areas 3,650,000 cu.yd. 0.30 1,095,000
Non-hydraulic excav. ‘
Levee sand core ,
trench 120,000 cu.yd. 0.30 36,000
Other 700,000 cu.yd. 0.30 210,000
Cast clay : )
Retaining dikes 2,230,000 cu.yd. 0.30 669,000
Ponding dikes 2,800,000 cu.yd. 0.30 840,000
Levee cutoff fill 470,000 cu.yd. 0.30 141,000
Transverse dikes @ :
floodwalls 3,334  cu.yd. 0.30 1,000
Temporary ponding ,
dikes 26,000 cu.yd. 0.50 13,000
Transverse dike '
cutoffs 1,200 cu.yd. 2.50 3,000
Cast shell
Transverse dikes @
floodwalls 15,000 cu.yd. 5.00 75,000
Ponding dike base 5,800 cu.yd. 5.00 29,000
Sheet piling for S
cutoffs 21,333  sqg.ft. 3.00 64,000
Subtotal, first 1ift 12,940,000
b. Second 1ift - .
Mob. & demob. - Lump sum 65,000
Clearing 200 acre 100.00 20,000
Hydraulic fill clay 311,818 cu.yd. 1.10 343,000
Hydraulic excavation
Strip clay borrow
©areas _ 180,000 cu.yd. 0.30 54,000
Non-hydraulic excav. 60,000 cu.yd. 0.30 18,000
Cast clay
Retaining & ponding
dikes 1,000,000 cu.yd. 0.30 300,000
Subtotal, second 1ift 800,000
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Cost
acct. Unit Total
No. Item Quantity Unit price Cost
: $
c.Final levee (two shapings)

Mob. & demob. Lump sum 35,000

Clearing 1,060 acre 100.00 106,000

Shaping

Material handled
once 1,830,000 cu.yd. 0.40 732,000

Material handled :

"~ twice 450,000 cu.yd. 0.80 360,000

;rash]guard . y g Lump sum 7,000

ertilizing & seeding 00 acre 150.00 135,000
Subtotal, final Tevee 1,375,000
d. Levee slope protection

(vicinity Venice pumping

station)

Riprap 3,250 ton 8.00 26,000
Subtotal, levee embankment 15,141,000
Contingencies (20%+) 2,968,000
Subtotal, Tevee embankment 18,109,000

2. Foreshore protection (Bay Carrion Crow)
Riprap 4,625 ton 8.00 37,000
Shell 2,000 cu.yd. 5.00 10,000
Subtotal, foreshore protection 47,000
Contingencies (20%+) 9,000
Subtotal, foreshore protection 56,000
Subtotal, levee embankment and
foreshore protection 18,165,000
E&D (12%+) 2,182,000
S&A (7% 1,280,000
Total, levee embankment and foreshore protection 21,627,000
3.Floodwall (Venice pumping station) , ‘
Mob. & demob. Lump sum 13,000
Test pile Lump sum 5,000
Degrade existing
back Tevee 3,600 cu.yd. 0.75 2,700
Levee fill ' 2,800 cu.yd. 1.25 3,500
Structure excavation 800 - cu.yd. 1.50 1,200
Structure backfill 440 cu.yd. 1.25 550
- sq.ft. 5.00 24,450

Piling, steel sheet,MA22 4,890
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TABLE 2 (cont'd)

VTotaI, Tands &'damages

31

acct. : Unit Total
No. Item Quantity Unit price co;t
$
Piling, steel sheet,Z-27 11,300 sq.ft. 6.50 73,500
(epoxy coated both sides)
Piling, concrete prestressed
(12" x 12") 5,000 1lin.ft. 8.00 40,000
Concrete in stab. slab 40 cu.yd. 40.00 1,600
Concrete in T-wall base 270 cu.yd. 60.00 16,200
Concrete in walls 560 cu.yd. 100.00 56,000
Portland cement 1,182  bbls. 5.50 6,500
Steel reinforcement 90,000 1bs. 0.20 18,000
Waters tops ' 350 lin.ft. 3.50 1,230
Compacted shell 690 cu.yd. 8.00 5,520
Riprap 530 ton. 15.00 7,950
Shell bedding 150  cu.yd. 6.00 . 900
Cut off of sheet pile 440 Tin.ft. 5.00 2,200
Fig vine (beautification) Lump sum 500
Subtotal, floodwall 280,500
Contingencies (20%+) 55,500
Subtotal, floodwalT 336,000
E&D (11%+) 37,000
- S&A (10%+) 34,000
Total, floodwall 407,000
Subtotal, embankment, foreshore protection,
& floodwall, less contingencies 15,468,500
' Contingencies 3,023,500
30 E&D 2,219,000
31 S&A 1,314,000
Total, levees & floodwalls 22,025,000
01 LANDS AND DAMAGES
1. Rights-of-way
Marina area 2.4 acre 30,000.00 71,000
Landside of existing levee 60 acre 100.00 6,000
Marsh . 240 acre 50.00 12,000
2. Easements
Construction o
Marshland 4,040 acre 12.50 50,500
3. Improvements Lump sum 40,000
Subtotal, lands & damages 179,500
Contingencies (20%+) 36,500
Acquisition 27,000
243,000



TABLE 2 (cont'd)

Cost
acct. Total
No. Item Quantity Unit cost
$
02 RELOCATIONS & MODIFICATIONS
1. Facilities
Marina quarters boat Lump sum 15,000
Pumping station :
discharge lines
modi fication Lump sum 13,000
Subtotal, facilities 28,000
. Contingencies (20%+) 5,500
Subtotal, facilities 33,500
E&D (10%+) 3,200
S8A (7%+) 2,300
Total, facilities 39,000
2. Pipelines
12" gas 1line Lump sum 70,000
10" gas line Lump sum 31,000
8" gas line Lump sum 27,000
8" gas line Lump sum 26,000
12" crude oil line Lump sum 57,000
8" crude 0il line Lump sum 40,000
6" crude o1l line Lump sum 33,000
Subtotal, pipelines 284,000
Contingencies (20%+) 55,000
Subtotal, pipe]ines_ 339,000
E&D (10%+) 32,000
S8A (7%+) 22,000
Total, pipelines 393,000
Total, relocations & modifications _.432,000
22,700,000

TOTAL PROJECT COST
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TABLE 3
APPORTIONMENT OF COST BETWEEN
FEDERAL & NON-FEDERAL INTERESTS

REACH B2

Project first cost

Construction ' - $22,025,000 -

Lands, damages, and relocations 675,000

Total $22,700,000
Apportionment of cost
: Federal Non-Federal
(70%) (30%)

$15,890,000 $6,810,000
Less cost of lands, damages,

and relocations 675,000
Cash contribution $6,135,000

53. Comparison of estimates.

a. GDM versus PB-3. The current estimate of $22,700,000
for the Reach B2 levee represents an increase of $260,000 over
the PB-3 effective 1 July 1972. The estimate presented in the
PB-3 is based on the estimate included in "New Orleans to Venice,
Louisiana, Design Memorandum No. 1 - General Design, Reach Bl -
Tropical Bend to Fort Jackson," revised 30 August 1971, approved
16 February 1972, and escalated to projected July 1972 price levels.
Table 4 shows a comparison of the project document, PB-3, and
general design memorandum estimates. The increase of $260,000
over the latest PB-3 reflects the net effect of more detailed
analyses accomplished during preparation of this design memorandum.
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Para 53b

b. GDM versus project document. The estimate of
$22,700,000 for the Reach B2 levee also represents an increase
of $20,842,000 over the project document estimate. Reasons for
the difference between the design memorandum and project document
estimates are as follows:

(1) Levees and floodwalls. The increase of
$17,134,000 reflects: (a) added costs for constructing the pro--
tective works to a higher net grade, based on hurricane parameters
developed by the National Weather Service subsequent to preparation
of the project document; (b) an additional increase in the height
of the project works above natural ground of approximately 1 foot
resulting from releveling by the National Ocean Survey (formerly
the U. S. Coast and Geodetic Survey) in 1965; (c) a review of
design procedures and price escalations subsequent to preparation
of the project document estimate; and (e) the more detailed analyses
accomplished during preparation of this design memorandum.

(2) Engineering and design. The increase of
$2,123,800 reflects current engineering and design percentages
greater than that used in the project document, and proportionate
increases based on the increases.in construction costs subsequent
to preparation of the project document estimate.

(3) Supervision and administration. The increase
of $1,205,200 represents proportionate increases based on the
increases in construction costs subsequent to preparation of the
project document estimate.

(4) Lands and damages. The increase of $43,000
reflects the net effect of price escalation and reanalyses of
requirements subsequent to preparation of the project document.

(5) Relocations. The increase of $336,000 reflects
the net effect of price escalations and reanalyses of requirements
subsequent to preparation of the project document.
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Para 54

SCHEDULES FOR DESIGN AND CONSTRUCTION

54. Schedules for design and construction. The sequence
of contracts and schedules for design and construction is shown -

below:
Estimated
construction
cost, including
Design Construction contingencies
Contracts! Start Complete Advertisé Award ~ Complete  (rounded)
$
Sand core
excavation?
(412+00 to :
418+00) Aug 72 Jan 73 Feb 73 Mar 73 Apr 73 85,000
First 1ift3
(0+00 to
245+00) Nov 72 Sep 73 Oct 73 ° Nov 73 Nov 74 8,097,000
First 1ift
(245+00 to

475+33) Jan 73 Nov 73 Dec 73 Jan 74 Jan 75 7,276,000

Second 1ift
(0+00 to _ | ‘
48+00) Jan 76 Sep 76 Oct 76 Nov 76 May 77 283,000

First shaping
(48+00 to
245+00) Jan 76  Sep 76 Oct 76 Nov 76  May 77 393,000

Second 1ift

(286+00 to

355+00)

(419+00 to '

430+13) —
(433+50 to » ,
475+33) Mar 76 Nov 76 Dec 76 . Jan 77 Jul 77 673,000

First

shaping

(245+00 to

286+00)

(355+00 to

419+00) Mar 76 Nov 76 Dec 76 Jan 77 Jul 77 224,000
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Contracts!

Design

Start

Complete

Advertise

Construction

Award

Complete

Para 54

Estimated
construction
cost, including
contingencies
(rounded)

Final
section
(48+00 to
245+00)

Final
section

(245+00 to

286+00)
(355+00 to
419+00)

First
shaping
(0+00 to
48+00)

First
shaping
(286+00 to
355+00)
(419+00 to
430+13)
(433+50 to
475+33)

Floodwall,
test pile
(428+68)

Floodwall,
pump. sta.
(excludes
concrete
capping of
I-wall)
(428+58 to
435+05)

Final
section
(0+00 to
48+00)

Jul 77

Sep 77

Jul 78

Sep 78

Jan 79

Jan 79

Jan 80

Mar 78

May 78

Mar 79

May 79

May 79

-Sep 79

Sep 80

Apr 78

Jun 78

Apr 79

Jun 79

Jun 79

Oct 79
Oct 80

37

Jul

May

JuT

Jun

Nov

Nov

78

78

79

79

79

79

80

Nov

Jan

Nov

Jan

Aug

May

May

78

79

79

80

79

80

81

$

368,000

- 230,000

82,000

178,000

6,000

270,000

64,000



Para 54

Estimated
construction
cost, including
Design Construction contingencies

‘Contracts! Start Complete Advertise Award Complete  (rounded)

Final

section

(286+00 to

355+00)

(419+00 to

430+13)

(433450 to :

475+33) Mar 80 Nov 80 Dec 80 Jan 81 Jul 81 203,000

Floodwall,

concrete

capping of

I-wall

(428+58 to

430+16)

(433437 to :

435+33) Jan 81 Sep 81 Oct 81 Nov 81 May 82 60,000

Total 18,492,000

lWhen feasible, contracts will bé combined,

2Excavation of the levee sand core trench between the Getty
0i1 Co., Marathon 0i1 Co., and United Gas Pipeline Co. pipelines
prior to relocating the pipelines over the proposed levee will
eliminate the additional costs that would be required to provide
access for the excavation after the pipeline relocations have
been accomplished (see plates 5 and 15?.

3Considerable savings could be realized by eliminating the
need for the flotation channel around the 8-inch and 10-inch diameter
Southern Natural Gas Company pipelines at baseline station 64+50
(see plate 2). This could be achieved by including the excavation
for the Tevee sand core trench and the pumping of the hydraulic
sandfill (station 0+00 to station 64+50) in the construction contract
for the easternmost section of Reach B1. An alternate approach
that would accomplish the same objective would be the addition
of the Reach B2 Tevee construction from station 0+00 to approximate
station 64+50 to the construction contract for the easternmost
section of Reach BI.
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Para 55

55.. Funds required by fiscal year. To maintain the above
'schedules for design and construction of the Reach B2 levee, funds?
will be required by fiscal year as follows:

Cost through FY 72§ 200,000

Funds required for FY 73 207,000
FY 74 7,416,000

FY 75 8,916,000

FY 76 106,000

FY 77 1,234,000

Balance to complete 3,946,000
Total $22,025,000

OPERATION AND MAINTENANCE

56. General. As specified in the authorizing act, local
interests are to maintain and operate the completed works in accordance
with regulations prescribed by the Secretary of the Army and good
maintenance practices. The estimated annual cost for maintenance
of the levee and floodwall is $10,000. .

ECONOMICS
-57. Benefits.

a. The New Orleans to Venice, Louisiana, hurricane
protection project is being designed to provide protection from
flooding by hurricane-generated surges having a return frequency
.of ‘once in 100 years on the average. In Reach B2, the project
works will provide protection to the 2,300 acres which comprise
the Reach B2 project area. In 1970, there were approximately
1,200 acres of residential, commercial, and industrial development —
along the Mississippi River within this reach.

b. Benefits consist of non-crop flood damages prevented
on existing and future development.

c. A detailed analysis of the benefits for Reach B2
is presented in New Orleans to Venice, Louisiana, Design Memorandum
No. 1, General Design, Reach B1 - Tropical Bend to Fort Jackson,
revised 30 August 1971. The data presented herein on flood damages .
prevented represent updatings of those presented in the above-
referenced design memorandum. '

2IncTudes all funds required for construction (including
contingencies), engineering & design, and supervision &

administration.
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Para 57d

d. Average annual flood damages prevented on existing
and future development amount to $749,000 and $296,000, respectively.
Increases in these benefits over those reported in the Reach BI design
memorandum reflect the ENR price level change between July 1971 -

and July 1972.

e. The total average annual benefits are, therefore,

$1,045,000.

58. Project first costs and annual charges. First costs

and annual charges for the Reach B2 levee are displayed in table 5,

TABLE 5
ESTIMATE OF PROJECT COSTS AND ANNUAL CHARGES
: REACH B2
Federal Non-Federal Total
$ $
Construction 22,025,000 - 22,025,000
Lands, damages, relocations - 675,000 675,000
22,025,000 675,000 22 ,700.,000

Cash contribution -6,135,000 6,135,000 -
First cost 15,830,000 5,810,000 22,700,000
In?erest during cc)>nstruct1‘on1

8 yrs 0 2 7/8% 1,827,000 783,000 2,610,000
Total project investment 17,717,000 7,593,000 25,310,000
Annual economic costs
Interest (2 7/8%) 590,400 218,300 727,700
Amortization (100 years) 37,800 13,600 45,400
Operations and maintenance - 10,000 10,000
Replacements - 0 0
Economic Toss on lands? - 6,300 6,300
Total annual economic costs 541,200 248,200 789,400

lInterest during construction is based on total Federal and
non-Federal expenditure of $22,700,000 during 8-year period.

2$200,000 for loss of lands x (6% - 2 7/8%) = $6,250, say $6,300.
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Para 59

59. Economic justification. The average annual benefits of
'$1,045,000 and average annual charges of $789,400 result in a
benefit-cost ratio of 1.3 for the Reach B2 portion of the New Orleans
to Venice project. :

RECOMMENDATIONS

60. Recommendations. The plan of improvement presented
herein for Reach B2 consists of levee enlargement from Fort Jackson
to Venice, a distance of approximately 9 miles. The levee will
consist of a hydraulic clay fill embankment with a sand core. The
plan also provides for floodwalls at the Venice pumping station
and modifications to pipelines and facilities as necessary. The
plan is considered to be the best means of accomplishing the project
objectives and is recommended for approval. '
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