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LOCK

PERTINENT DATA

Lock Structure

"U" frame, reinforced concrete gate bays

Earth embankment side walls protected by riprap

Gates - Sector Type
Guidewalls - Timber
Dimensions

Width of lock (inside)
Usable length of lock

Length of lock, center to center gate pintles

Total overall length of lock (excluding

approach guidewalls)
Length of approach guidewalls, gulf and
Lake Pontchartrain ends, south side
north side

Elevations

Datum

Top of lock chamber walls

Top of guide walls and gate bays

Gate sills

Lock floor

Top of skin plate, Gulf end gates

Top of skin plate, Lake end gates

Floor elevation of control house

Ground elevation of reservation area

Floor elevation of office

Limiting grade, spoil deposition north
of channel

mean

Feet

110

- 800

862

967

350
100

sea level

6.0
13.5
-14.0
-14.0
13.5

1

OO o
Lo uno

1



Hydraulic Design Criteria (Elevations in feet mean sea level)

Maximum tide, Gulf 12.8
Maximum tide, Lake Pontchartrain 11.5
Minimum water level at gates, Gulf end - 5.25
Minimum water level at gates, Lake

Pontchartrain end - 6.5
Maximum differential, Gulf to Lake 16.5
Maximum reverse head, Lake to Gulf 15.25
Maximum storm tide elevation at which

lock will be operated 4.0
Minimum water surface at which lock

will be operated - 3.0

CHANNELS

West Channel

Length 0.11 mile

Bottom width ' 150 feet

Bottom elevation -14.0 (-13.2 m.1l.g.)
Side slopes 1 on 3

East Channel

Length 0.51 mile
Bottom width 150 feet
Bottom elevation -14.0 (13.2m.l.g.)
Side slopes 1 on 3
LEVEE
Length 2.08 miles
Crown width 20 feet
Crown elevation 9.0 **
Side slopes Varies

*% Except in vicinity of lock where elevation will be 14.0



RIGHTS-OF-WAY AND EASEMENTS

COST

Channel R/W

Levee R/W

Borrow Area Easements

Spoil Disposal Easement (Lock)
Spoil Disposal Easement (Levee)

TOTAL

87.0 Acres
38.0

10.1
231.0

34.0

$11,000,000



LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO. 2 - GENERAL DESIGN
SUPPLEMENT NO. 2
RIGOLETS LOCK AND ADJOINING LEVEES

PROJECT AUTHORIZATION

1. Authority. Public Law 298-89th Congress, lst Session approved
27 October 1965, authorized the Lake Pontchartrain, Louisiana and
Vicinity hurricane protection project substantially in accordance
with the recommendations of the Chief of Engineers in House Document
No. 231, Eighty-Ninth Congress, except that the recommendations of the
Secretary of the Army in that document shali apply with respect to the
Seabrook Lock feature of the project.

2. The report of the Chief of Engineers, dated 4 March 1964,
and printed in House Document No. 231, 89th Congress, lst Session,
submitted, for transmission to Cohgress, the report of the Board of
Engineers for Rivers and Harbors, accompanied by the reports of the
District and Division Engineers and the concurring report of the
Mississippi River Commission for those areas under its jurisdiction.
The report of the Board of Engineers for Rivers and Harbors stated

"...For protection from hurricane flood levels, the reporting

officers find that the most suitable plan would consist of a

barrier extending generally along United States Highway 90

from the eastern-most levee to high ground east of the Rigolets,

together with floodgates and a naﬁigation lock in the Rigolets,

and flood and navigation gates in Chef Menteur Pass; construc-

tion of a new lakeside levee in St. Charles Parish extending



Par. 2.

from the Bonnet Carre Spillway guide levee in and along the
Jefferson Parish line;‘extension upward of the existing riprap
slope protection along the Jefferson Parish levee; enlargement
of the levee landward of the seawall along the 4.l-mile
lakefront, and construction of a concrete-capped sheet-pile
wall along the levee west of the Inner Harbor Canal in New
Orleans; raising the rock dikes and landward gate bay of the
planned Seabrook Lock; construction of a new levee lakeward

of the Southern Railway extending from the floodwall at the
New Orleans Airport to South Point; enlargement of the existing
levee extending from United States Highway 90 to the Gulf
Intracoastal Waterway, thence westward along the waterway

to the Inner Harbor Canal, together with riprap slopes along
the canal, construction of a concrete-capped sheet-pile Wall
along the east levee of the Inner Harbor Canal between the
Gulf Intracoastal Waterway and the New Orleans Airport..."

3. Purpose and Scope. Design Memorandum No. 2 - General Design

presents in summary form the features, layout, costs, and economics

of the Lake Pontchartrain Barrier Plan. This supplement concerns

the Rigoléts Lock and Adjoining Levees. The purpose of this supple-
ment is two-fold: it will serve to present the general design con-
siderations and corresponding cost estimates for the Rigolets lock

and channel, including a comparison for two lock widths, 84 feet

and 110 feet; and, in addition, to present the essential data, assump-

tions, criteria, computations, design and costs for the adjoining



Par. 3.

levees in sufficient detail to provide an adequate basis for preparing
plans and specifications for the levees without additional design
analyses.

4, Ordinarily, the general design memorandum for a project
is not submitted until preliminary design studies for all project
features have been completed (Ref. ER 1110-2-1150, Par. 5.d.). 1In
the instant case, however, the overall complexity of the project, the
number of project features involved, and the need to concentrate
available design capability on the detailed design of features for
which there is an urgent need for early construction precluded this
procedure since it would have inordinately delayed submission of the
general design memorandum. A decision was accordingly made to pre-
sent the general design memorandum in the form of a skeletonized
initial document which will be expanded in scope and form by the
addition of supplementary documents as design studies progress. The
basic procedure was described and recommended in LMNED-PP letters
dated 7 October 1965 and 5 November 1965, entitled "Outline of
Proposed Planning Procedures for Proposed Lake Pontchartrain, La.,
and Vicinity project" and "Revised Outline of Planning Procedures,
Lake Pontchartrain, La., and Vicinity project' respectively and
approved in 1lst Ind. to the latter. A list of supplements to the
general design memorandum and the scheduled submission dates is

contained herein under "Status of Design Memorandums."



Par. 5.

5. Local Cooperation. The conditions of local cooperation

pertinent to the Lake Pontchartrain Barrier Plan, as specified in
the report of the Board of Engineers for Rivers and Harbors and
concurred in by the Chief of Engineers, are as follows:

", ..That the barrier plan for protection from hurricane
floods of the shores of Lake Pontchartrain...be authorized for
construction,...Provided that prior to construction of each
separable independent feature local interests furnish assurances
satisfactory to the Secretary of the Army that they will, with-
out cost to the United States:

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

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

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

"(4) Bear 30 percent of the first cost, to consist of the
fair market value of the items listed in subparagraphs (1) and
(2) above and a cash contribution,...to be paid either in a
lump sum prior to initiation of construction or in installments
at least annually in proportion to the Federal appropriation

prior to start of pertinent work items, in accordance with



Par. 5.

construction schedules as required by the Chief of Engineers,
or, as a substitute for any part of the cash contribution,
accomplish in accordance with approved construction schedules
items of work of equivalent value as determined by the Chief

of Engineers, the final apportionment of costs to be made after
actual costs and values have been determined;

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

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

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

Seabrook Lock; and



Par. 5.

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

prescribed local cooperation has been provided..."

INVESTIGATIONS

6. Project Document Investigations. Investigations made in

connection with the report on which authorization is based (H.D.

No. 231, 89th Congress, lst session) include research of information
available from existing reports or projects in the area, extensive
research into the history and records of hurricanes and hurricane
damages, extensive tidal hydraulics investigations involving both
office and model studies relating to the effect of the project on
Lakes Pontchartrain and Borgne, an economic survey, and preliminary
design and cost studies. A public hearing was held in New Orleans
on 13 March 1956, to determine the views of local interests.

7. Investigations Subsequent to Project Authorization. Sub-

sequent to project authorization detailed investigations were under-
taken as follows:
a. Aerial and topographic surveys of the proposed

Rigolets lock area.



Par. 7. b.

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

c. Tidal hydraulic studies required to establish design
grades for protective works based on revised hurricane parameters
furnished by the U.S. Weather Bureau subsequent to project authori-
zation.

d. Office studies to evaluate alternate alignments for
the Lake Pontchartrain Barrier. See appendix A.

e. Detailed design studies for levees including levee
section stability determination and erosion protection.

£. Office studies to evaluate alternate lock chamber
wall designs, floodwall designs, and types of bearing piles.

g. General design studies to determine feasibility and
type of gates for 110 foot wide lock.

h. General design studies for lock, channels and power-
house-office building.

i. Real estate requirements and appraisals.

j. Cost estimates of levees, floodwalls and alternative
lock designs and approach channels.

k. Alignment studies for levees, lock, and channels.

LOCAL COOPERATION

8. Local Cooperation Requirements. The conditions of local

cooperation as specified by the authorizing law are quoted in Para-

graph 5.



Par. 9.

9. Status of Local Cooperation. On 2 November 1965, the Gover-

nor of the State of Louisiana designated the State of Louisiana,

Department of Public Works "'...as the agency to coordinate the efforts

of local interests and to see that local commitments are carried out

promptly.... By State of Louisiana Executive Order dated 17 January
1966, the Board of Levee Commissioners of the Orleans Levee District
was designated as the local agency to provide the required local
cooperation for the Rigolets Lock and Adjoining Levees, as well as
other portions of the project located in Orleans, Jefferson, St.
Charles and St. Tammany Parishes. A satisfactory act of assurances,
supported by a resolution of the Board of Levee Commissioners of the
Orleans Levee District dated 28 July 1966, was approved and accepted
on behalf of the United States on 10 October 1966. The principal
officers currently responsible for the fulfillment of the conditions
of local cooperation are as follows:

Mr. Leon Gary, Director

State of Louisiana

Department of Public Works

Baton Rouge, Loulsiana 70804

Mr. Edward N. Lennox, President

Board of Levee Commissioners

Orleans Levee District

Room 200, Wild Life and Fisheries Building
418 Royal Street

New Orleans, Louisiana 70130



Par. 10.

10. Views of Local Interests. The Board of Levee Commissioners

of the Orleans Levee District represents local interest and is in
agreement with the general plan.

11. Estimated Cost to Local Interests. The present estimated

non-Federal contribution for the entire Lake Pontchartrain Barrier

Plan, including the additional contribution for operation and main-
tenance of the Rigolets Lock is $52,438,000 as shown on the current
PB-3 effective 1 July 1968. The intention and capability of the

local sponsor to provide this contribution have been amply demonstrated.

LOCATION OF PROJECT

12. Project Location. The Rigolets Lock and Adjoining Levees,

as shown on plate 2, is located in St. Tammany Parish near the
northern bank of the present Rigolets channel. The associated levee
will extend from the easterly end of the Rigolets Closure Dam in a
northerly direction to the U.S. Highway 90 embankment which will
complete the barrier to Apple Pie Ridge. The navigation channel

and lock lie on a generally east-west alignment parallel and adja-

cent to the north bank of the present channel.

PROJECT PLAN

13. General. The project plan presented herein and indicated on
plate 2 consists of a channel which will replace the present Rigolets

channel as the navigable access between Lakes Borgne and Pontchartrain,



Par. 13.

a navigation lock and levees which will serve in conjunction with other
elements of the connecting Lake Pontchartrain Barrier to curtail

inflow of water into Lake Pontchartrain from Lake Borgne during
hurricanes.

14, Navigation Channel. The channel, as shown on plate 2, pro-

vides a channel bottom elevation of -13.2 m.l.g.l with a channel bed
width of 150 feet. The total length of channel to be excavated is
0.62 mile, exclusive of the lock. Navigational aids will be
provided to define the channel at times of high water. Because sig-
nificant shoaling is not anticipated, dredging is considered to be

the most economic method of maintaining the channel.

15, Dolphing, Dolphins will be provided to mark the extremities
of the approach channel.
1l6. Lock. Alternative lock dimensions have been investigated
and are presented herein to facilitate feasibility analyses. The
authorized project provides for a lock 84 feet wide with 800 feet
usable length. The recommended plan is for a lock 110 feet wide with 800
feet usable length. The lock will be provided with sector gates
with sills at elevation -14,0 feet m.s.l. (-13.2 m.l.g.).
lAll elevations herein are in feet and refer to mean sea level

unless otherwise noted to refer to mean low gulf.,

10
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17. Levees. The levees are necessary to complete the barrier
northwards from the Rigolets Closure Dam to Apple Pie Ridge. A
total length of approximately 2.1 miles of levee is required under
this feature of the Lake Pontchartrain, La., and Vicinity project.

18. Construction of the levees, except in the immediate
vicinity of the lock, is scheduled to begin prior to lock and
channel construction. This report presents the final design fea-
tures of the levees and the general design features of the lock
and channel, The final detail lock and channel design features

will be presented in a design memorandum to be published later.

DEPARTURES FROM THE PROJECT DOCUMENT

19. Significant changes have been made to the plan as pre-
sented in the authorizing document. The following changes, which
are within the discretionary authority of the Chief of Engineers,
have been incorporated into the authorized plan.

a. The horizontal width of the lock was increased from
84 feet to 110 feet so that the controlling horizontal clearance
to and from Lake Pontchartrain, with the project in place, will be
approximately that which is now available. This would ensure ade-
quate connections from Lake Pontchartrain to the Gulf of Mexico,

Gulf Intracoastal Waterway, Mississippi River, and other navigable

11



Par. 19. a.

waterways of the United States during the economic life of the
project. Refer to page 71 of this memorandum for complete
justification of the increase in width.

b. In view of their land improvement program along
the Geoghegan Canal, local interests requested that the barrier
embankment alignment north of the Rigolets Lock be modified so
that the embankment connects to U.S. Highway 90 north of the
existing Geoghegan Canal rather than across the canal, as authorized.
Engineering studies indicate that the change in alignment is
incrementally justified. The average annual incremental benefits
of $36,200 and average annual incremental charges of $25,000 result

in a favorable benefit-to-cost ratio of 1.4 to 1.

HYDROLOGY AND HYDRAULICS

20. General. Design Memorandum No. 1, Hydrology and Hydraulic
Analysis, Part 1 - Chalmette approved presents the climatology and
hydrology for the entire project area. Design Memorandum No. 1,
Part II Barrier approved describes the essential data, assumptions
and criteria and the results of studies providing bases for deter-
mining design surge heights, runup, overtopping and frequencies for
the Lake Pontchartrain Barrier. Appendix B of this document, en-
titled "Tidal Hydraulics," furnished by the New Orleans District,
Corps of Engineers, describes the specific design criteria devel-
oped for the Rigolets Lock and Adjoining Levees.

21.: Datum Plane. All elevations are in feet and refer to

mean sea level, unless otherwise noted. The lock sill and bottom

12



Par. 21.

of approach channels has been set at elevation -14.0 correspond-
ing to -13.2 m.1l.g.

22, Area Characteristics.

a. prography. The area is marshland being almost com-
pletely inundated at mean tide. The area is intersected by East
Double Bayou which connects with the Rigolets Channel on both sides
of the proposed Closure Dam and will be closed by the levee be-
tween Rigolets Lock and Apple Pie Ridge.

b. Precipitation. There are two periods of heavy rain-
fall. These occur in the summer from about mid-June to mid-September
and in the winter from mid-December to mid-March. Average annual
rainfall, based on records from U.S. Weather Bureau station at
New Orleans amounts to 61 inches. Variations of plus or minus 50
percent may be encountered in individual years. Maximum monthly
rainfalls exceeding 12 inches are not uncommon in any year. As
much as 25 inches has been recorded in a single month. On one
occasion a calendar month of zero rainfall was recorded. Snow is
of 1nfrequent occurrence but an 8.2-inch fall occurred in New Orleans
in February 1895. Average and extreme monthly rainfall at New Orleans
for the 95-year period ending in 1964 are reported in Design Memo-
randum No. 1, Part 1 - Chalmette.

c. Temperature. The mean annual temperature, based on
94 years of records at the weather station in New Orleans, is about
70° F. Recorded extremes are 7° F and 102° F. Monthly averages,
average maximum, and average minimum temperatures are given in Design

Memorandum No. 1, Part 1 - Chalmette.
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23. Stages. Water surface elevations are obtainable for Lake
Borgne at the Rigolets since December 1957 and at Chef Menteur Pass
for April to June 1945, February and March 1950 and since July 1957.
Details of recording stations are reported in Design Memofandum No. 1,
Part 1 - Chalmette.

24, The greatest recorded fluctuations in the level éf Lake
Pontchartrain have been attributed to hurricanes. The maximum recorded
stage (Frenier, 29 September 1915) was 13.0. The mean level of
Lake Pontchartrain for the period 1949 through 1956 was 0.3.2 The
Bonnet Carre Spillway diverts flood flows of the Mississippi River
into Lake Pontchartrain. Maximum influences upon Lake Pontchartrain
levels due to this cause are relatively small. Temporary increases
of 0.8 foot, 1.5 feet and 1.0 foot are estimated for the floods of
1937, 1945 aﬁd 1950, respectively. Direct rainfall upon the Lake and
tributary inflow also exert minor influences upon Lake levels.

25, Tides. The normal tide is diurnal in nature and has a
general range of one-half foot in Lake Pontchartrain and one foot
in Lake Borgne. Astronomic tides are frequently obscured by varia-
tions due to wind and flood effects. Severe hurricanes sometime
raise the Gulf level as much as 10 feet or more. During the winter
season, strong northerly winds may depress water levels as much as
2 feet. Average high tide in Lake Pontchartrain during the hurricane
season is 0.7.2 Tributary inflow and direct rainfall upon the Lake
might raise levels an additional 0.8 foot should the control struc-

tures be closed during passage of a hurricane.

2Adjusted to reflect 1965 leveling.

14



Par. 26.

26. Storms and Floods of Record. Hurricanes "Flossy" of Sep-

tember 1956, "Audrey" of June 1957, "Bertha' of August 1957, "Esther"
of September 1957, "Carla'" of September 1961, "Cindy" of September
1963, "Hilda'" of October 1964 and "Betsy' of September 1965 each
significantly affected levels in Lake Pontchartrain in recent years.
The highest recorded level (13.0 at Frenier in 1915) was approached
in 1965 when a maximum lake level of 12.1 was recorded at Frenier.
Maximum flood effecté in Lake Pontchartrain are described in para-
graph 24,

27. Design Hurricane. The standard project hurricane was

selected as the design hurricane, as described in Design Memorandum
No. 1, Part I. The design hurricane is estimated to have an average
recurrence of once in approximately 200 years. Characteristics of
the design hurricane include a central pressure index of 27.6 inches
of mercury and a maximum wind velocity of 100 mph at a radius of 30
nautical miles. A design hurricane moving at a forward speed of

11 knots directly inland from the Gulf and crossing the coast about
30 miles south of the Rigolets, i.e., track F, produces the greatest
gulfside still water level of elevation, 12.8 at the Rigolets

Lock.

28. Littoral Currents. Present current systems through the

Rigolets Channel due to tidal and flood effects between Lakes Pont-

chartrain and Borgne will not exist after completion of the Rigolets
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Closure Dam. Currents at each end of the new navigation channel
are expected to be minor because of the project water level
control facilities.

29. Hydraulics of Lock. The purpose of the lock is to facili-

tate navigation between Lakes Pontchartrain and Borgne after construc-
tion of the Rigolets Channel Closure Dam. The lock will form an
integral part of the Lake Pontchartrain Barrier, the purpose of which
is to limit hurricane surge inflow into Lake Pontchartrain. The lock
will be operable between a minimum water surface elevation of -3.0
and a maximum water surface elevation of 4.0. At stages exceeding
these elevations, the proximity of the hurricane would be such as

to prohibit mavigation., The top of lock chamber side walls will be
at elevation 6.0 and the top of the gates and timber guide walls

will be at elevation 13.5. The top of the skin plate of the Lake
Borgne (Gulf end) gates will be at elevation 13.5 while the top of
the skin plate of the Lake Pontchartrain (Lake end) gates will be

at elevation 6.0. Hydraulic data for lock design, furnished by the
New Orleans District, Corps of Engineers, are shown in table 1 for
the Gulf End Gate Structure and in table 2 for the Lake End Gate

Structure.
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TABLE 1
DESIGN DATA

GULF END GATE
Structural Design

Water Elevations Basic Stress - Steel/Concrete
Case Gulfside Lakeside D.L. + W.L. D.L. + W.L. + Wave D.L. + W.L. + Boat Remarks
1 12.8 -1.0 0.67 F Hurricane Condition - Increased
_____;Z Stresses
0.45 £ !
c
2 11.0 -4.5 0.67 Fy Same as Case 1
—__l
0.45 fC
3 10.0 -6.5 0.67 Fy Same as Case 1
0.45 f.'
4 9.0 -4.5 0.5 F 0.67 F Hurricane Condition - Normal
_—y ___y Stresses
0.35 £ ' 0.45 £ !
c c
5 6.0 -3.0 0.5 Fy 0.67 F Max. Head Under Which Gates
y Will Operate - For Machinery
0.35 £ ' 0.45 £ ! Design
c c
6 1.5 1.5 0.67 Fy Normal High Water Level
—l
0.45 fC
7 -2.5 11.5 0.67 F Hurricane Condition -
y Increased Stresses
0.45 £
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TABLE 1 (Continued)
DESIGN DATA -

GULF END GATE

Water Elevations

Structural Design

Basic Stress — Steel/Concrete

Case Gulfside Lakeside D.L. + W.L. D.L. + W.L. + Wave D.L. + W.L. + Boat
8 -5.25 10.0 0.67 Fy
0.45 £ !
c
9 -4.5 9.0 0.5 F 0.67 F
y y
0.35 £ ' 0.45 f !
c c
10 -3. . . .
3.0 6.0 0.5 Fy 0.67 Fy
0.35 f ' 0.45 f T
c c
11 1.5 1.5 0.67 Fy
0.45 £ '
c
12 5.0 5.0 0.5 Fy
0.35 £ '
c
NOTES:

Remarks

Same as Case 7

Hurricane Condition - Normal
Stresses

Max. Head Under Which Gates
Will operate - For Machinery
Design

Normal High Water Level

Dewatered Condition

1. TFor Hurricane Condition - Increased Stresses, Design for Maximum Condition for Case 1,
2, or 3 and Case 7 or 8. ’

2. Spoil from Navigation channel shall be placed as shown on Plate 2
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TABLE 2

DESIGN DATA

LAKE END GATE

Water Elevatiomns

Structural Design

Basic Stress -~ Steel/Concrete

Case Gulfside Lakeside D.L. + W.L. D.L. + W,.L. + Wave D.L. + W.L. + Boat
1 6.0 -4.5 0.67 F
y
0.45 £ '
c
2 4,0 -6.5 0.67 F
y
0.45 fc'
3 4.0 -4.5 0.5 F 0.67 F
y y
0.35 fc' 0.45 £ '
c
4 6.0 -3.0 0.5 F 0.67 F
y y
0.35 £ 0.45 £ '
c c
5 1.5 1.5 0.67 Fy
0.45 £
c
6 -3.0 6.0 0.5 F 0.67 F 0.67 F
y y y
0.35 £ ' 0.45 £ ' 0.45 £ '
c c c
7 1.5 1.5 0.67 Fy
0.45 £ !

Remarks
Hurricane Condition - Increased

Stresses

Hurricane Condition - Increased
Stresses

Hurricane Condition - Normal
Stresses

Max. Head Under Which
Gates Will Operate - For
Machinery Design

Normal High Water Level

Hurricane Condition - For
Structural and Mechanical Desig

Normal Water Level
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TABLE 2 (Continued)
DESIGN DATA

LAKE END GATE

Structural Design

Water Elevations Basic Stress - Steel/Concrete
Case Gulfside Lakeside D.L., + W.L. D.L. + W.L., + Wave D.L. + W.L. + Boat Remarks
8 5.0 5.0 0.5 Fy Dewatered Condition
0.35 £ '
c
NOTES: 1. For Hurricane Condition - Increased Stresses, Design for Maximum Condition, Case 1 or 2.

2.

Spoil from Navigation Channel to be placed as shown on Plate 2.
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30. The cases listed in tables 1 and 2 as well as loadings imposed
during construction will be considered in the detailed structural design.
A boat impact load of 125 kips for appropriate cases, will also be
applied in the gate designs.

31. Extreme hydraulic conditions affecting stability of the
structures are summarized below:

a. Gulf End Gate

Case 1. The maximum design still water level on
the Lake Borgne side is elevation 12.8. The design deep water
wave equal to the average of the highest 1 percent of waves to
be expected under this condition is computed to be 8.2 feet
from trough to crest. Tops of design waves will therefore be
at elevation 16.9 and will periodically overtop the lock gates
and approach embankments. The lock control house and powerhouse
floors will be set at elevation 19.5.

Case 3. The maximum differential head across the
Gulf end lock gate of 16.5 feet occurs for a Lake Borgne elevation
of 10,0 and a coincident Lake Pontchartrain elevation of ~6.5.
An allowance has been made for flow overtopping the barrier and
flowing into the channel between the lock and Lake Pontchartrain.
Additional loading due to unbroken waves 6.8 feet high is
included under this condition.

Case 8. The maximum reverse differential head,

Lakeside to Lake Borgne, is 15.25 feet. This occurs for an elevation
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of 10.0 in Lake Pontchartrain and an elevation of -5.25 in Lake
Borgne. Wave action is not included for this condition in the
design criteria.

b. Lake End Gate

Cases 1 and 2. Maximum differential head for
the Lake Pontchartrain end gate is 10.5 feet acting toward
Lake Pontchartrain. This occurs when level in the Lake Pont-
chartrain approach channel is elevation -4.5 and the level
inside the lock is elevation 6.0, No wave condition is
applicable for these.cases.

Case 6. The maximum reverse differential head is
9.0 feet. This occurs with a level of elevation 6.0 in Lake
Pontchartrain and elevation -3.0 inside the lock. In this
case the effect of a wave 5.3 feet high breaking in the shallow
water adjacent to the channel is to be applied.

Case 6. Extreme levels for lock chamber wall
design are 6.0 outside and -3.0 inside producing a differential

head of 9.0 feet.

GEOLOGY

32. Physiography. The proposed project area is located within

the central Gulf Coastal Plain. Specifically, the project which is
in the Pontchartraiﬁ Basin is located on the eastern flank of the
Mississippi River Deltaic Plain between the alluvial ridge of the
present Mississippi River and the uplands to the north in a marsh-

land area traversed by several small bayous. Dominant physiographic
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features of the area are marshes, natural levees, abandoned distributaries,
and lakes. Relief in the vicinity is slight with a maximum variation

of about four (4) feet between the marshlands in the immediate vicinity

of the Rigolets and the uplands to the north.

33. General Geology. During the Brydan (Peorian) Interglacial

stage, the Pleistocene Prairie Formation was deposited over the pro-
ject area in the form of a huge delta, centered in southwest Louisiana.

34, When sea level began to fall in the early part of the Late
Wisconsin glacial stage, the Mississippi River and the smaller
streams began to entrench into the Prairie surface. By the end of
the Pleistocene Epoch (and Late Wisconsin glacial stage), with sea
level about 450 feet below its present level, the Mississippi River
had become deeply entrenched to the west of the project area. The
prairie surface in the project area remained relatively undissected
as a shelf on the northeast side of the Mississippi River trench.
During this period, the sediments on this high shelf were weathered
and desiccated.

35. As sea level rose, the Mississippi River began to aggrade
the deep trench cut when sea level dropped. Alluvial sedimentation
was confined to the central.portion of the alluvial valley and the
project area (Pontchartrain Basin) became a shallow arm of the gulf,
or a huge bay. Concomitantly, downwarping of the Prairie surface
and some faulting along the northern edge of Lake Pontchartrain
occurred, resulting in a gulfward dip of the Prairie surface of

about 1.6 feet per mile in the project area. Two prominent beaches
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began to develop as sea level neared its present level - one on the
northern side of Lake Pontchartrain about 5 to 6 miles south of the
present north shoreline (Mandeville), the second one along the
south shore of Lake Pontchartrain from the vicinity of Pearl River
to the vicinity of New Orleans (the Pine Island Beach Trend).

36. About 5;000 years ago, sea level reached its present stand
and the Mississippi River filled its entrenchment and began to
migrate laterally back and forth across the deltaic plain. Approxi-
mately 4,500 to 4,000 years ago, the first Recent deltaic and alluvial
sediments of consequence were carried into the project area when the
Mississippi River occupied the Cocodrie course. About 3,500 years
ago, the Mississippi shifted its course over to the western margin
of the valley and occupied the Teche course until about 2,800
years ago. During this period, the project area was subjected to
erosion and subsidence. Several relic beaches were formed in the
project area around the margins of the deteriorating Cocodrie
Delta, the most continuous one being a shell beach paralleling the
south shore of Lake Pontchartrain between the shoreline and the relic
Pine Island Beach Ridge. When the Mississippi abandoned its Teche
course, it shifted eastward and began to occupy the Laloutre or
St. Bernard course. About 1,500 years ago, the river shifted west-
ward again and occupied the Lafourche course and for a period of
several hundred years the project area was not subjected to sedi-

mentation. When the Mississippi River shifted eastward about 1,200
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years ago and began to occupy the present Plaquemine course, sedi-
ments were again introduced into the project area but in lesser
quantities than had been carried in by previous courses. No large
distributaries flowed into the project area and sediments consisted
primarily of those brought in by overtopping of the natural levees
along the Mississippi River. The main center of deposition shifted
southward of the project area. With the construction of the levees
along the Mississippi River, floodwaters have been eliminated from
the region and at present no sediments are being introduced into
the project area,

37. Progressive subsidence and downwarping have been occur-
ring in the project area since the end of the Pleistocene. The
Pleistocene surface has been downwarped towards the south and
west from zero at the Pleistocene outcrop on the north side of
Lake Pontchartrain to about 500 feet at the edge of the continental
shelf about 80 miles south of New Orleans. The overall rate of
subsidence in the project area has been about 0.39 foot per century.
In addition, large settlements of the ground surface have occured
in the marsh and swampland areas, a result of the shrinking of the
highly organic surface soils as the land was reclaimed and drained.

38. Mineral Resources. O0il and gas production are found in

the vicinity, and future exploration and production may take place.
The project is not anticipated to adversely affect existing or

future exploration and production.
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39. Foundation Conditions. Deposits of Recent origin occur

from the ground surface to the Pleistocene at about elevation -88.

Surface marsh deposits of peat and fat clays with organic matter

occur to elevations of -7 to -10 throughout the projéct area except in

the uplands to the north. Interdistributary clays, which occur af

the surface in the upland area, also underlie the marsh deposits.

Extending to elevations of -10 to -22, the interdistributary clays are

underlain by buried beach deposits of sand with shell and shell frag-

ments. Medium to stiff prodelta clays occur beneath the buried

beach at elevations of -40 to -65 and extend to the Pleistocene.
so1Ls

40, Field Investigations. Five 5-inch diameter undisturbed'

soil borings were made in the project area; three along the align-
ment of the proposed levees, and two in the lock area. Seventeen
1-7/8-inch I.D. general type core borings were also made in the
project area; two of these being at the proposed lock site, three

in the proposed navigation channel, and the others along the
alignment df the proposed levees. These borings extended in depth

to elevations of approximately -15 to -100. The locations of borings
are shown on plate 2.

41, Laboratory Tests. Consolidation (C), unconfined compression

(UC), unconsolidated, undrained triaxial compression (Q), and con-
solidated, drained direct shear (S) were performed on representative
soil samples from the 5-inch undisturbed borings. Unconfined com-

pression tests were also performed on several samples from the
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general type core borings. Other tests, such as natural water con-
tent, unit weight, Atterberg liquid and plastic limits, grain size
analysis, and permeability, were also performed on selected samples.
42. All of the laboratory tests were performed either by the
New Orleans District soils laboratory or the soils laboratory of
the U.S. Engineer Waterways Experiment Station, Corps of Engineers,
Vicksburg, Mississippi. The location and results of laboratory tests
for the 5-inch diameter borings are shown on plates 26 through 28.
Detail shear test data for these borings are shown on plates 29 and
30. The location and results of laboratory tests on samples obtained
from the gemneral type borings are shown on plate 31.

43, Soil Conditions. The subsurface conditions for the pro-

ject feature described herein are shown on the generalized soil
profiles on plate 32. The subsoils encountered from the ground
surface to approximately elevation -10 along the alignment of the
proposed lock and channel are Recent deposits consisting of very
soft to soft fat clays containing organic matter.

44. TFrom lock and channel centerline station 114+00 to about
station 17+50, these very soft clays are underlain by a thin stratum
of loose silty sand. This thin silty sand stratum is also encountered
in the vicinity of station 20+50. Underlying these near-surface

deposits is the post-Pleistocene erosion horizon encountered
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at elevations of about -10 to -12. Between stations 11+00 and
314+00, medium to stiff tan.and gray clays, both CH and CL, occur
below this horizon. They clay strata are relatively thin, extending
to an elevation of about -19 at station il+00 an&‘about -13 at
station 30+00.

45. Underlying these clay strata, and elsewhere along the
lock and channel centerline immediately underlying the marsh
deposits, is a stratum of medium dense to vefy dense fine sand
with variable coloration of white, tan, brown, but predominantly
gray. This sand stratum terminates at about elevation -66 at

station 11400 and about -50 at station 46+00. The predominant

materials beneath the sand stratum are medium to very stiff greenish-
gray and brown clays with some relatively minor strata of silt and
silty sand.

46, Reference to the subsoil profile developed from borings
drilled along the baseline shows the post-Pleistocene erosion
horizon is encountered at approximately elevation -19 at the
western end of the baseline and at approximately -1 at the eastern
end of the baseline. The marsh deposits occurring from the ground
surface to elevations of -1 to -10 consist principally of very soft
fat clays containing organic matter, with surface deposits of peat
extending to depths of 2 to 3 feet between baseline stations 83+00
and 113+00 (levee stations 9+20 and 39+20). Beneath this and

extending to the post-Pleistocene erosion horizon are strata of
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medium to stiff gray and tan clays,(CL) and (CH), interspersed with
stfata of silt (ML) and silty sand (SM). The subsoils encountered
immediately below the erosion horizon comnsist primarily of medium
to very stiff light gray and greenish-gray and tan clays (CL) and
(CH). These clays terminate at elevations varying from about -9

to -22, and are underlain by the same deposits of medium dense to
very dense fine sand encountered along the lock and channel center-
line. The sand stratum extends to elevations of -40 to -65, and

is underlain by medium to stiff gray or greenish-gray clay.

47. Types of Protective Works. A navigation lock and channel

will connect Lake Borgne with Lake Pontchartrain in the vicinity
of the Rigolets Pass. An earthen levee constructed to a net grade
of 14.0 will extend from the proposed Rigolets Closure Dam to

the lock and from the lock to a point about 470 feet north of the
lock centerline. From this point, a transition in levee grade to
elevation 9.0 will extend for about 100 feet. The earthen levee
will then be constructed along the indicated alignment to a net
grade of 9.0. The locations of the lock, channel, and levees are
shown on plate 2.

48, Method of Levee Construction. Levee design sections are

shown on plates 16 through 18. The connecting levee from the
Rigolets Closure Dam to the lock, and that portion of the levee

extending from the lock to levee station 55+70, and from station
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56495 to station 79495, will be constructed by first excavating
the very soft soils and backfilling this excavation with hydrau-
lically pumped sand from the Rigolets borrow area disignated plot 5
on plate 20. On this sand foundation, a semi-compacted fill of
Pleistocene clays taken from nearby borrow sources, designated as
plots 1, 2 and 3 on plate 20 will be comstructed to the required
grades and slopes.

49, The levee from station 79+95 to the northern terminus of the
project will consist of semi-compacted fill of Pleistocene clays

constructed on the existing ground surface. The stream closure

section from station 55+70 to station 56+95 will also be con-
structed of the Pleistocene clay borrow. A sand core will not

be used for these reaches.

50. Muck Excavation. Using data from the soils borings shown

on plates 26, 27, 28 and 31, analyses were made to determine
required minimum berm distances between the excavated area and

the adjacent spoil area. Spoil will be placed to a maximum eleva-

tion of 3.0. The minimum berm distances shown on plate 33 will assure

a minimum factor of safety of 1.3 with regard to failure into

the excavation.

51. Levee Stability. Using cross-sections representative of

existing conditions along the proposed alignment and data from the

soils borings shown on plates 26, 27, 28 and 31, the stability of

the levees was determined by the method of planes. The design
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sections are the results of (Q) stability analyses based omn a
minimum factor of safety of 1.3. The results of the stability

analyses are shown on Plates 34 through 36.

52. Sufficient natural overburden exists on the Lake
Pontchartrain side to provide factors of safety ranging from
1.0 to 2.0 against uplift due to the pressure head in the founda-
tion sand with the hurricane head at elevation 9.0.

53. Construétion of levees adjacent to the gulfside gate bay
will be limited initially to grades and slopes that will permit
easy access, provide adequate working area and insure stability
of the levees during excavation and construction of the gulfside
gate bay. The gulfside cofferdam will be a semi-compacted fill of
the Pleistocene clay borrow on a sand blanket placed on the exist-
ing ground surface. Stability analyses of the gulfside cofferdam
and levees adjacent to the excavation are shown on plates 37 and
38.

54. Estimated Settlement of Levees. Using the results of

the available consolidation tests, analyses were made to determine
estimates of ultimate settlement. The results of these analyses

are shown in the table below.

Levee Stations Estimated Ultimate Settlement
From To In Feet

1400 9+76 0.4

13440 16480 0.4

31



Par. 54

Levee Statiomns Estimated Ultimate Settlement
From To -
16}80 54+52 0.2
54452 64+55 0.3
64+55 79495 | 0.2
79495 108+41.99 0.3
Gulfside Cofferdam 1.6

Each of the above levee reaches will be overbuilt by the indicated
amount to pfovide for ultimate settlement to net grade.

55. Stability of Lock Chamber Slopes. Due to the relative

instability of the near-surface soils, the existing materijals will

be removed to elevation -9.0, Egrth side levees will be constructed
above this elevation with sand fill taken from the borrow area in

the Rigolets designated on Plate 2. Crown elevation will be 6.0

with side slopes of 1 on 4. A filter blanket and riprap will protect
the sand embankment. Seepage through the :levees and foundation

will be controlled with a steel sheet piling cutoff. The design will
be based on a minimum factor of safety of 1.3 considering the

maximum drawdown under hurricane conditionms.

56. Stability of Channel Slopes. Channel slopes on both the

Lake Pontchartrain and Lake Borgne sides of the lock will be 1 on
3 to provide a minimum factor of safety of 1.3 with regard to
maximum drawdown and to provide relatively stable slopes with regard

to wave wash.
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57. Foundations for Structures., Considering the amount of

preboring and/or jetting that will be required to install precast
concrete piles through the dense sand stratum, the use of l4-inch
steel H-piles driven to tip embedments of -90 to -100 to achieve
required single pile design load capacities of 100 tons in com-
pression and 30 tons in tension will be considered during érepara-
tion of the detail design memorandum. The overall safety of pile
groups supporting the gate bays will be checked when plans become
more definite and additional soil data is available prior to final
design. However, based on the data presently available, adequate
safety exists against the possibility of a group failure of a
pile group with tips embedded at elevations varying from -90 to
-100.

58. Treated Class '"B" timber piles driven to a tip elevation
of about -30 will be used to support the proposed structures in

the reservation area.

ALTERNATIVE LOCK DESIGNS

59. Lock Construction. a. Designs for a 110-foot wide lock with

150-foot wide approach channels and an 84-foot wide lock with 125-
foot approach channels were developed to compare the practicality
of the two concepts. Both are technically feasible. The 110-foot
wide lock is recommended to ensure adequate connections from Lake

Pontchartrain to the Gulf of Mexico, Gulf Intracoastal Waterway,
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Mississippi River and other navigable waterways of the United
States during the economic life of the project. Refer to paragraphs
115 thru 120 herein for more detailed information. Detailed infor-

mation for the 84-foot wide lock is presented in appendix C.

b. Lock Chamber Walls. To determine the most suitable type
pf construction for the lock chamber walls, five basic designs were
considered. These consisted of cantilevered sheet piling; tied
sheet piling; precast concrete gravity wall sections; monolithic
reinforced concrete '"U" section; and open chamber with earth side

levees and floor, both protected by riprap. Typical sections and
comparative cost estimates considered are shown in appendix D,

Based on a comparison of alternate lock chamber wall design, the
following conclusions ensued:

(1) Cantilevered sheet piling walls were found
to be inadequate due to the height and water pressure
against the outside of the wall.

(2) Tied sheet piling walls were not adopted because
of excessive cost and the danger of the tie anchor support
s0il being eroded during a hurricane.

(3) Precast concrete gravity wall sections floated
into position and sunk were not adopted because of excessive
cost and difficulty with seepage cutoff.

(4) Monolithic reinforced concrete "U" section was
not investigated in detail because the cost would obviously

exceed that of other designs considered.
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(5) An open chamber with earth side levees and floor
protected by riprap was adopted as the optimum type of construc-
tion with respect to economy and adequate reliability. Due to
instability of the surface soils at the site, it will be neces-
sary to remove the existing materials fo elevation -9.0. The
side levees will be constructed above this elevation with sand
fill and protected with graded filter blanket and riprap.

C. Seepage Cufoff. Three methods were considered for
providing seepage cutoff through the lock side wall levees and the

substrata. These methods were grout curtain, slurry trench and
steel sheet piling. The grout curtain was rejected because of
high cost and it is not considered adequate for this particular

construction. Slurry trench is a developing method which is

not considered suitable for use in this particular location.

(1) Steel sheet piling was adopted as the most
suitable method of providing seepage cutoff. It will be driven
through the lock side wall levees and below the reinforced
concrete floodwalls and sector gate bay structures forming
a continuous cutoff around the lock. Based upon preliminary
seepage analysis for the overlying fine sands, the sheet
piling will be driven to approximate elevation -50.0
under the Gulf end gate bay and flood walls and to approxi-
mate elevation -40.0 around the remainder of the lock. The
sheet piling greatly reduces the possibility for piping of

the in-situ fine sands and improves the locking time.
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(2) The top of the sheet piling will be at
elevation 0.0 in the lock side wall levees., A compacted
clay fill will be placed above elevation -2.0 to complete
the seepage cutoff. Compaction of the clay is facilitated
by the dewatering scheme proposed.

(3) Below elevation -2.0, corrosion of the sheet
piling should not be a problem because of embedment in soil
and continuous submergence. Unprotected steel in this case

should suffer little corrosion damage even over many years.

In this installation, the sheet piling will not be required
to resist structural load so that the major portion of the

steel section is available to resist corrosion. Reference is

made to paragraph 59 f entitled "Corrosion Protection."

d. Piling. Three types of pile supports for the concrete
gate bay structures were considered. Timber piles are not suitable
because of the large loads encountered. Both prestressed concrete
and steel H-piles are applicable for this support. Steel H-piles
are considered the most feasible for this installation since the
piles will be embedded in soil and continuously submerged, corro-
sion should not be detrimental. Driving of concrete piles through
the dense strata of sand beneath the lock is expected to be diffi-

cult and to necessitate pre-drilling. In the absence of driving
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and load tests, preliminary cost estimates have been based on the
use of steel H-piling which can be specified with certainty. A
comparison of costs for steel H-piling versus concrete piling is
‘included in appendix E.

e. Floodwalls. Floodwalls of cantilever design will
be adequate at the lake end gate bay and for the lower sections
at the gulf end bay. Both cantilevered and inverted "T" flood-
walls were found to be inadequate for the high sections at the
Gulf End gate bays due to the high hydraulic pressures at design
hurricane conditions. Soil filled concrete box sections supported

on piling were adopted as the most suitable type of construction

for the high gulf end floodwalls. Double rows of steel sheet piling
tied at the top and filled between with soil were also investigated.
The steel sheet piling type was not adopted due to the high cost of
corrosion protection of the sheet piling above elevation =-2.0.

£, Corrosion Protection. The serviceable life of
steel materials below the water level and embedded in soil
should be essentially unaffected by corrosion, and special
protection other than electrical grounding will not be provided
for steel materials in the permanently saturated zone in the
initial constrqction. Test sections of steel sheet piling will

be driven at appropriate locations with their tops at elevation
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-2.0. These test sections will be inspected at future dates to
determine actual corrosion. Provision will be incorporated in
the initial design to electrically ground all buried steel and to
make connections available should it be desirable to add cathodic
protection systems in the future. In addition to visual inspec-
tion of the test sections, soil resistivity and structure-to-
soil potential measurements will be made at specific time inter-

vals to aid in detecting areas of corrosion.

ALTERNATE LEVEE DESIGN

60. Review of the soil conditions shows that the only
material for levee construction available on site throughout
most of the project area are very soft clays with organic mate-
rial occurring from the ground surface to depths of about 2 feet

to 10 feet. Levee construction of these soils on the existing ground

surface would require extensive berms to ensure stability and would
experience substantial settlement over relatively long periods of
time, thus requiring additional material to maintain the desired
crown elevation. It would also be very impractical to main-

tain an adequate roadway on the levee crown.

61. Considering the relatively shallow depth of the very
soft clay strata and the abundance of sand borrow from the
Rigolets, it appeared that a more satisfactory levee could be

provided by excavation of the very soft clays and replacement
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with sand by hydraulic methods. The sand fill provides an adequate
levee core that will minimize settlements and reduce the quantity
of impermeable material required for the levees. Semi-compacted
Pleistocene clay fill from available borrow sources will be used to
blanket the sand core and with the addition of shell surfacing will
provide an adequate access roadway.

62. Considering the existing soils conditions in the available
borrow areas, this method of levee construction is considered
the most feasible for this location and was, therefore, adopted
for the project.

63. A survey of the area was made to locate areas near
the project site where suitable clays could be obtained for use
in the levee construction. This survey resulted in locating three

areas readily accessible by truck to the site and with clays

sufficiently close to the surface to enable excavation by drag-
line, crane or backhoe. These are shown on plate 20 as borrow
areas 1, 2 and 3. An estimated 262,000 cubic yards of clay

borrow is available in these three borrow areas.

64, In addition consideration was given to the Howze Beach
borrow area, which is shown as plot 4 on plate 23. Use of borrow
from this area would require loading and unloading from barges and

also necessitate truck haul from the barge to the placement location.
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However, the availability of the Howze Beach borrow area would
afford the contractor the option of utilizing barge or truck haul
or a combination thereof. It is believed that this option is par-
ticularly relevant to the construction of the levee connecting

the Rigolets Closure Dam with the lock.

DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS

65. Lock. The proposed lock as shown on plates 3 and 4 will
provide a chamber of 800 feet usable length and 110 feet wide.
Sill elevation will be -14.0 (-13.2 m.l.g.) providing 11 feet of depth
at a minimum operating water level stage of -3.0 (-2.2 m.l.g.). The
structure will consist of two concrete gate bays, one at each end
of the lock chamber, which will be flanked by riprap protected
side levees. Timber guide walls will be provided within the lock
and at the outside approach to each gate. Steel sector type gates
will be used because of the reverse head conditions to be encountered.
Gate bays will be provided with slots for needle beams and needles
so that gate bays can be dewatere& for repair and maintenance. The
concrete needles will be designed for use on the other structures
of the Lake Pontchartrain hurricane protection project.

66. Instrumentation at the lock will include water level gages
on the gulfside and lakeside of the lock and within the lock, refer-
ence points to measure structure vertical and horizontal movements,

and settlement gages in the fills.
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67. The top of the gate bays, chamber guide walls, and approach
guide walls will be at elevatiom 13.5. This is 10 feet above mean

annual high water, exclusive of hurricane effects.

68. Two schemes of dewatering for the lock conmstruction
were consider;d, (1) two-stage wellpoint systems located at each
gate bay excavation and, (2) a deep well system around the peri-
phery of the entire lock area. For either scheme, dewatering
would be accomplished inside an enclosure consisting of earth
cofferdams connected to the adjacent levees as shown in appendix
F. Also, for both schemes, marine excavation is considered to be
the most suitable method of excavation. Gravel pack is recom~
mended for both wells and wellpoints due to the presence of fine
sand of uniform grain size. A cost comparison indicates little
difference between the two schemes; however, the deep well system
- provides the following advantages for the lock construction:

(1) Permits all construction except excavation
to be performed in the dry.

(2) Permits a reduced construction schedule by
facilitating concurrent operations in the lock chamber and
at the gate bays.

(3) Minimizes interference between dewatering
operations and construction operations.

Accordingly, the deep well system around the entire lock comstruc-

tion area was selected.
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69, Critical features of design which particularly affect
the feasibility of the 110-foot lock are, the sector gates,
their hinge and pintle connections and the gate bay "U" frame struc-
ture. Following preliminary structural design of the gates, effects

of horizontal and vertical deflection under load were examined. Dead
load deflections will not be a problem since they are almost con-
stant and compensation may be made during comnstruction. Maximum
horizontal water load deflection will be approximately 0.43 inch.
This deflection can be tolerated by making use of gate seals which
can be compressed during initial gate closing. Vertical water
load deflections are small and will not materially affect the ability
of the gates to provide an effective water barrier. Loads trans-
mitted through the gate hinge and pintle are concentrated at a
localized point. The gate hinges will be required to resist maxi-
mum forces from approximately 750 kips compression to 780 kips
tension. The gate pintles will be required to resist maximum
forces from approximately 1,700 kips compression to 500 kips tension.
Although these forces are large, they can be successfully resisted.
70. Each steel sector gate will be operated by means of a rack
and pinion driven by a hydraulic motor which is powered by an
electric motor driven variable displacement hydraulic pump. Operat-
ing machinery and controls will be arranged to permit operation of

both lake end and gulf end gates from control houses locatec at each

42



Par. 70.

end of the lock. A cathodic protection system will be provided for
each lock gate. The system will be an impressed current system
using anodes of high silicon iron. Rectifiers, controls and neces-
sary instrumentation will be located in the gate control houses.
Gate bays will be designed as reinforced concrete "U" frames sup-

‘ported on piling.

71. Guide walls will be provided on both sides of the lock
chamber bétween gate bays. The guide walls will be constructed
of timber with vertical and battered piles, horizontal timber wales
and mooring cleats, Approach guide walls of the same construction
will be provided at both ends of the lock. Length of approach walls
will be 350 feet on the south side and 100 feet on the north side
of the navigation channel. Steel sheet pile dolphins filled with
broken concrete or rock will be provided at the ends of the approach
guide walls to reduce the probability of damage to guide walls

and lock. The Southern Pine piling will receive a 25-pound creosote

treatment because of the presence of marine borers. All other
timbers will be given 12-pound creosote treatment.

72. The chamber bottom will be at elevation -14.0 (-13.2 m.1l.g.).
Chamber bottom and lock side wall slopes and crest will be protected

with 24 inches of riprap and 12 inches of graded filter blanket.
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Roadways on the crowns of these levees will consist of four inches
of shell. A continuous steel sheet piling cutoff will extend
beneath lock walls, gate structures and floodwalls.

73. The gulf end gate bay structure will be connected to the
barrier levees by means of floodwalls. Where the height of the .flood-
wall is in excess of 6 feet above the ground surface, the walls will
be soil filled reinforced concrete box construction supported on
piling. I-type reinforced concrete cantilevered walls suppérted on
piliﬁg will be used where the floodwalls are less than 6 feet above

finished levee grade. The walls-connecting the lakeside structure

and the lock chamber side levees will also be the I-type reinforced

concrete cantilevered construction.

74. Reservation Area. A reservation area at elevation 9.0

will be located on the north side of the lock as shown on plate
3. Access will be via the north levee or by boat. An office
building and emergency powerhouse with maintenance shop and
storage room will be provided. The building will be of hurri-
cane resistant construction supported on timber piles. The floor
elevation will be 19.5.
75. Paint storage and provisions for car parking will also
be located in the reservation area. Roadways and parking area
will be covered with a 4 inch layer of shells. The proposed arrange-

ment of the powerhouse and office building is shown on plate 6.
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76. The source of power for the lock will be commercial power
with a stand-by diesel engine-generator and associated electrical
equipment located in the office and power house building. The fuel
storage tank will be placed under the building floor slab. These
locations are above the design hurricane levels for Lake Pontchartrain.

77. Sewage treatment will comnsist of a 1,000 gallon per day

.extended aeration type package treatment unit complete with com~
minution equipment, aeration chamber and settling compartment.
Sewage will be pumped to the treatment unit from a small pump well
located under the office. Discharge of the treated sewage will be
underwater on the gulf side of the lock.

78. A potable water supply will be provided from a deep well
drilled in the reservation area. The deep well pump will deliver
water to a pressure storage tank located in the powerhouse and
office building.

79. The lock and levees will rise above a level tidal area.
The linear pattern of the levee alignment is consistent with the low
line pattern of the surrounding landscape. Plant materials and
land forms are not considered appropriate beautification treat-
ment of this type area. The ecological and natural aspects of
the tidal area may be observed from the levee north of the lock.

An observation platform will be constructed to accommodate those
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interested in these aspects and the operations of the lock,
Limited public parking will be made available at the reservation
parking area and along the 20 foot wide levee crown.

80. Channel (West). Channel bed width will be 150 feet with

side slopes of 1 on 3., Slope protection is not provided. A 2 foot
allowable overdepth to compensate for dredging inaccuracies will be
permitted. Spoil deposition will not be permitted on the north side
of this section of channel. Spoil disposal will be permitted on the
south bank but not in the existing Rigolets Channel. Right-of-way
limits required for the west channel will be 420 feet on the north
side and 300 feet on the south side of the channel centerline.

Typical channel cross sections are shown on plate 5,

8l. Channel (East). Dimensions, outline and criteria for this

channel will be the same as for the west channel. The area reserved

for spoil disposal on the gulf side of the barrier is shown on plate 2.
The elevation of spoil placed to the north of the channel will not ex-
ceed elevation 3.0 because df hydraulic considerations. No spoil will
be deposited in the Rigolets Channel. Rights-of~way limits required

for the east channel will be 300 feet on each side of channel centerline.

Typical channel cross sections are shown on plate 5.
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82. Timber Dolphins. Dolphin pile clusters will be located

at the entrances to the lock approach channels to define the
navigable waterway when the banks are submerged at high tide.
Navigational aids will be mounted on the dolphins.

83. Levees. The general location of the Rigolets Barrier Embank-
ment north of the Rigolets Channel is shown on plate 2. Plan and
profile details are shown on plates 7 through 10. A total length of
levee of approximately two miles is required for this feature of the
Lake Pontchartrain, Louisiana, and Vicinity Project.

84, The connecting levee between the Rigolets Closure Dam and the
lock, and the levee immediately north of the lock to station 16430 will
be constructed to crown elevation 14.0. Between levee station 17430,
and levee station 108+41.99, the barrier levee will be constructed to
a crown elevation of 9.0. A transition length of 100 feet between
levee stations 16+30 and 17+30 will connect the two reaches.

85. The portion of the levee north of levee station 154+67.92 will
be completed tc elevation 9.0 prior to award of the lock construction
contract, thereby providing land access to the lock site. Between levee
station 15+67.92 and station 17430, the levee will be built initially
to elevation 9.0 in accordance with the elevation 14.0 cross section.
The temporary end of the levee will slope toward the lock construction

site at a 1 on 10 slope as shown on plate 8. These measures will
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facilitate the lock contractor's use of the levee as a construction

plant area. To reduce erosion, exposed slope areas between stations

15+67.92 and 17+30 and the temporary end slope will be seeded by

means of a fibre mulch sprayed on the slope, Later, vegetation on the
end slope will be removed prior to the construction of the levee
closure.

86. Construction of the levee north of the lock will begin at levee
station 56+45.36 (base line station 130+25), the intersection with East
Double Bayou, and proceed in both directions from this intersection.
Minor widening at East Double Bayou will be required for access. De- -
mucking using barge mounted equipment or a small dredge can be conductea
in both directions along the levee alignment during the initial stage of
construction. Cbnstruction of the connecting levee south of the lock
will require excavation of a short slip from the Rigolets Channel to
provide access.

87. The initial stage of construction for all barrier levee work
south of levee station 79495 will consist of excavating the top layers
of very soft soils hydraulically using a small dredge to form the base
for the hydraulic sand fill. As indicated on plétes 11 through 15, the
depth and width of excavation of unsuitable material will vary. A
barge mounted dragline could be used for this excavation; however, since
the spoil will be wasted in the swamp area southeast of the levee, as
shown on plate 2, and to avoid rehandling, a small dredge 1s considered
more suitable for this operation. Spoil will be so placed that the

maximum elevation does not exceed 3.0.
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88. Between the levee stations 79+95 and 108+41.99, the northern
terminus, the ground surface materials are considered sufficient enough
to preclude the necessity for replacing the levee foundation materials.
In this north section where no mucking is required, an inspection ditch

will be constructed as shown on plate 18.

89. The second stage of levee construction south of levee station
79495 will involve the pumping by hydraulic dredge of sand fill secured
from the borrow area in the Rigolets as shown on plate 2. 1In order to
properly control the dredged material, and ensure the deposit of
sand in the mucked out channel, spill boxes with adjustable weir ele-
vations will be constructed approximately one thousand feet apart
along the mucked channel. One weir will be required for the connecting
levee between the Rigolets Closure Dam and the lock. By adjusting or
regulating the weirs, the retention of sand fill can be held to its
maximum, and less sand fill will be carried away through the weirs by
dredge effluent. The sand will be deposited to the approximate depths
shown on plates 11 through 18, and rough shaped prior to placement of
the third stage -clay blankets.

90. 1In the third stage of construction, materials for the clay
blanket on the levee north of the lock to U.S. Highway 90 will be truck
hauled from borrcw pits. By means of turn-arounds, the trucks can back
dump the clay material. The gulfside cofferdam will be constructed to
permit truck travel to the connecting levee, which will permit the levee

contractor to use the same methods of construction as described above.
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Alternatively, the clay borrow materials may be barged in from the Howze
Beach borrow area and deposited in selected stock pile aréas for later
placement, by dragline or truck, in the levee. Following placement in
the levee, semi-compaction of each lift will be accomplished by a dozer
or road patrol spreading the clay material in lifts approximately twelve
to eighteen inches in depth. Final compaction of each 1lift will be
accomplished by a sheeps-foot and rubber-tired wobbly wheel rollers

with a road patrol affecting the final shaping of the levee section

preparatory to placing the roadway shell.

91, The primary source of borrow for the clay blanket will be
pits in the Pleistocene formation which‘is near the surface at locations
in the vicinity. Borrow areas adjacent to U. S. Highway 90 East, approx-
imately 1.3 miles from the northern terminus of the levee will be used.
Additionally a borrow adjacent to Louisiana Highway 433 approximately
six miles from the northern terminus of the levee will be used to supply
the additional clay blanket material needed. For the connecting levee,
the clay blanket materials may be barged in from a borrow area in Lake
Ponchartrain, north of U. S. Highway 90, and opposite Howze Beach in St.
Tammany Parish, Louisiana. The Howze Beach location will be used as
only an optional source of borrow for the connecting levee due to the
additional costs for rehandling and transport of the material. Locations
and log of borings for the clay material are shown on plates 20 through

25.
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92. The small magnitude of the predictéd settlement indicated in
paragraph 54 of this memorandum will permit the construction of the
levee to proceed without a waiting period between the stages. The final
lift will be overbuilt to compensate for the anticipated ultimate
settlement.

93. In the fourth stage of construction, the levee will be given
final grading to lines and elevations as indicated on plates 16 through
18, except that between levee stations 15+67.92 and 17+30 north of the
-lock and between levee stations 1400 and 7+73.73 south of the lock,
only the side slopes will be given final grading as the remainder of the
levee is to be constructed under the lock contract. Upon completion of
final grading, the levee will be seeded and riprap provided on those

areas requiring erosion protection.

94. East Double Bayou Closure. During the third stage of con-

struction, closure of East Double Bayou Channel will be effected. As
indicated by the stability analysis on plate 35, the entire levee section
at the closure is to be constructed of clay materials. This will be
accomplished by hauling the clay materials in dump trucks from the
borrow pits adjacent to U. S. Highway 90 East, and dumping into the
closure area. Alternately, the material could be barged in from the
Howze Beach borrow area through East Double Bayou to the levee, and
placed by dragline ox crane with bucket located on the completed levee
section. Due to cost of dredging equipment, loading, barge rental,

and crane rentals, unloading and placing versus cost of truck loading,

truck haul, and dumping, the alternate method was not selected.
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95. Erosion Protection. It is considered that levees constructed

of semi-compacted clay and seeded on both slopes provides adequate pro-
tection against wave wash and erosion, and no erosion protection other
than seeding is provided for the elevation 9.0 levee. However, the
portion of the levee adjacent to the lock having a crown elevation of
14.0 is provided with riprap protection as shown on plate 19 from levee
station 1+00 to 9+76 and from levee station 13+40 to 17+30.

SOURCES OF CONSTRUCTION MATERIALS

96, Construction Materials.

a. Fine and coarse aggregate for use in concrete, filter
blankets and pervious fill are available by truck haul to the site from

pits near Sun, Bogalusa and Franklinton, Louisiana. Design Memorandum No.

12 "Sources of Comstruction Materials" dated 27 June 1966, approved
30 August 1966, lists the following dealers who are within truck
haul of the site.

Louisiana Industries, Bogalusa and New Orleans.

Jahncke Service, Inc., New Orleans.

Dixie Sand and Gravel Company, Bogalusa, Louisiana.

b. Shell. Clamshell can be supplied by the following

local commercial sources:

Jahncke Service, Inc., New Orleans.

Louisiana Materials, New Orleans.

Radcliff Materials, New Orleans.

Ayers Material Co., Inc., U.S. 90 East Yard, New Orleans.
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c. Cement. Cement is available from either the New Orleans
plant or bulk storage facility of the following manufacturers:
Lone Star Cement Co., New Orleans, La.
Ideal Cement Co., New Orleans.
Oklahoma (Louisiana) Cement Co., Michoud, Louisiana.
Southern Cement Co., Chalmette, Louisiana.
d. Water. Water needed for the lock construction will be
supplied from water well, 400 to 600 feet deep. Local contractors in

the area are equipped to drill and case such wells.

COORDINATION WITH OTHER AGENCIES

97. General. As previously mentioned, the State of Louisiana,
Department of Public Works was appointed projeét coordinator for the
State by Governor McKeithen. This agency has functioned to coordinate
the needs, desires, and interests of State agencies and the Corps of
Engineers. The Orleans Levee District will provide the local coopera-
tion for all features of the project cther than those located in St.
Bernard Parish. The project plan presented herein is acceptable to
both of the above agencies.

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

Extensive coordination with the U. S. Fish and Wildlife Service was
accomplished during preauthorization studies and subsequent to authori-
zation of the project. By letter dated 2 April 1968, the Regional
Director, U. S. Fish and Wildlife Service, Atlanta, Georgia was informed

of the current layout for the Lake Pontchartrain Barrier Plan feature
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of the Lake Pentchartrain, La. and Vicinity hurricane protection project
and requested to furnish views and comments on the entire Lake Pontchar-
train Barrier Plan. By letter dated 15 May 1968, the Acting Regional
Director states "...We are of the opinion that hurricane control struc-
tures in the Rigolets and Chef Menteur tidal passes will have little
appreciable effect on salinities in Lakes Maurepas, Pontchartrain, and
Borgne. Therefore, no adverse effects on fish and wildlife rescurces

in these areas are expected. '

Any significant modification to the current plan will be
forwarded to the Regional Director for further review and comment.
Copies of the above letter and the response of the Acting Regional
Director are contained in appendix G.

99. U. S. Department of the Interior, Federal Water Pollution

Control Administration. By letter dated 8 April 1968, the Regional

Director, Federal Water Pollution Control Administration, was informed
of the current layout for the Lake Pontchartrain Barrier Plan feature
of the Lake Pontchartrain, La. and Vicinity hurricane protection project
and requested to furnish views and comments on the entire Lake
Pontchartrain Barrier Plan. The Regional Director requested in his
letter of response dated 15 May 1968, that consideration be given to
the following:
a. Minimizing water quality degradation during construction.
b. Minimizing the accidental spillage of petroleum products
or other harmful materials and maintenance of sanitary facilities to

adequately treat domestic wastes.
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c. Constructing and operating water quality control
structures so as tc ensure that ecological conditions remain unchanged.
100. Provisions relative to water quality degradation during
construction, control of accidental spillages, and maintenance of
adequate sanitary facilities by construction contractors will be

incorporated into the construction plans and specifications. The

Seabrook Lock will be operated to provide a desirable salinity regimen
in Lake Pontchartrain to the end that deleterious alterations in lake
ecology will be avoided. The Regional Director has been advised

of the action to be taken in connection with his comments. Copies

of correspondence with the Regional Director are included in appendix
G.

REAL ESTATE REQUIREMENTS

101. General. All rights-of-way for the Rigolets Lock, channel and
barrier embankment, and such borrow areas as may be located on private property
will be acquired by the Orleans Levee District and furnished without cost
to the United States. There will be no acquisition by the United States.

102. Requirements. The area required for levee, lock and approach

channels will be acquired in fee reserving all minerals to the Owner.
Perpetual channel énd levee rights-of-way and adjoining spoil disposal
areas are shown on plate 2. Borrow areas along U.S. Highway 90 and
Louisiana Highway 433 are shown on plate 20. Total areas involved are

as follows:
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Channel right-of-way 87.0 Acres
Levee right-of-way 38.0 Acres
Borrow area easements 10.1 Acres

Lock and channel spoil area

easement 231.0 Acres
Levee spoil area easement 34.0 Acres
[
goo. !

103. Cost. The estimated costs to local interests for rights-
of-way and easements for borrow areas and spoil disposal areas are

as follows:

LANDS:

Channel R/W:

87.0 acres @ $300/acre $26,100
Levee R/W:

2.0 acres @ $7,500/acre 15,000

6.0 acres @ $300/acre 1,800

30.0 acres @ $100/acre 3,000

Borrow Area Easement:
1.8 acres @ $3,500/acre 6,300
8.3 acres @ $7,500/acre 62,250
Spoil Disposal Easement (Lock):
17.0 acres @ $225/acre
(75% of $300 fee value) 3,825
214.0 acres @ $75/acre

(75% of $100 fee value) 5,295
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Spoil Disposal Easement (Levee):

34 acres @ $75/acre

(75% of $100 fee value) 2.550

Total Land Value $126,120

Improvements None
Severance __None
Total Value - La?d & Improvements $126,120
Rounded to: $130,000
Contingencies (20%) : 25,800
Real Estate Hired Labor Costs (6 tracts) 150

Acquisition Costs by Other (6 tracts) 1,050
TOTAL REAL ESTATE COST $157,000
RELOCATIONS
104. General. All relocations for the Lake Pontchartrain, La.
and Vicinity project are the responsibility of local interest. However,
no relocations are required for construction of the Rigolets Lock,

channel and barrier embankment.

COST ESTIMATES

105. Summary of First Cost. Based on January 1969 price levels the

estimated first cost for the Rigolets Lock feature of the Lake Pontchartrain,
La. and Vicinity project is $11,000,000. This estimate consists of $157,000
for lands and damages, $7,565,000 for the lock, $1,397,000 for levees and
floodwalls, $226,000 for channels and canals, $965,000 for engineering

and design, and $690,000 for supervision and administration. Detailed

estimates of first cost are shown in table 3.
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106. Comparison of Cost.

a. The cost of $11,000,000 for the Rigolets Lock represents an
increase of $5,088,000 over the latest PB-3 effective July 1968. Table 4
shows 'a comparison of the project document, PB-3, and general design memo-
randum estimates. Reasons for the difference between the design memorandum

and PB-3 estimates are as follows:

(1) Lock. The increase of $3,483,000 reflects the
added cost for (a) increasing the lock width from 84 feet to 110 feet,
(b) raising one gate bay frame from elevation 6.0 to elevation 13.5,
(c) including dolphins at the ends of guide walls and fender, (dj raising
‘guide walls and fenders on one end of the lock from elevation 6 to eleva-
tion 13.5, (e) increases in price level between July 1968 and January
1969, and (f) general refinements in the cost estimate based on more
detailed information available during preparation of supplement no. 2
to the general design memorandum.

(2) Channels and canals. The increase of $129,000 re-
flects (a) the added cost for channel enlargement based on a 110-foot
wide lock, and (b) increases in price level between July 1968 and

January 1969,
(3) Levees and floodwall. The increase of $602,000

reflects (a) modification of levee alignment north of lock and (b) in-

creases in price level between July 1968 and January 1969.
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(4) Engineering and design. The increase of $572,000
reflects (a) the addition as a result of applying to the increased con-
struction cost the E&D percentage based on recent experience for similar-
type projects, (b) the increased design effort as described in paragraph
106.a.(1) and (c) the increased design effort as a result of modifying
the levee alignment north of the lock.

(5) Supervision and administration. The increase of
$351,000 reflects the addition as a result of applying to the increased
construction cost the S&A percentage based on recent experience for
similar-type projects.

(6) Lands and damages.' The decrease of $49,000 reflects
the more detailed appraisals made during preparation of supplement no. 2
to the general design memorandum.

b. The estimate of $11,000,000 for the Rigolets Lock repre-
sents an increase of $7,224,000 over the project ddcument estimate.
Reasons for the difference between the design memorandum and project
document estimates are as follows:

(1) Lock. The increase of $5,015,000 is comprised of
(a) $3,483,000 as previously described in paragraph 106.a.(l), and (b)
$1,532,000 as a result of escalating the project document estimate to
reflect July 1968 price levels and using 20 percent contingencies in
the PB-3 estimate in lieu of the 15 percent used in the project document.
(2) Channels and canals. The increase of $157,000 is
comprised of (a) $129,000 as previously described in paragraph 106.a.(2),
and (b) $28,000 as a result of escalating the project document estimate
to reflect July 1968 price levels and using 20 percent contiﬁgencies in
the PB-3 estimate in lieu of the 15 percent used in the pfoject document.
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Par. 106. b. (3)

(3) Levees and floodwalls. The increase of $844,000
is comprised of (a) the increase of $602,000 as previously described in
paragraph 106.a.(3) and (b) an increase of $242,000 as a result of esca-
lating the project document estimate to reflect July 1968 price levels
and using 20 percent contingencies in the PB-3 estimate in lieu of the
15 percent used in the project document.

(4) Engineering and design. The increase of $773,000

is comprised of (a) $572,000 as previously described in paragrapgh

106.a.(4), and (b) $201,000.as a result of applying the E&D percentage
to the project document construction cost escalated to reflect July
1968 price levels.

(5) Supervision and administration. The increase of
$439,000 is comprised of (a) $351,000 as previously described in para-
graph 106.a.(5), and (b) $88,000 as a result of applying the S&A per-—
centage to the project document construction cost escalated to reflect
July 1968 price levels.

(6) Lands and damages. The decrease of $4,000 is com-
prised of (a) a decrease of $49,000 as previously described in para-
graph 106.a.(6), and (b) an increase of $45,000 as a result of escalating

the project document estimate to reflect July 1968 price levels.
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TABLE 3

LAKE PONTCHARTRAIN BARRIER PLAN
RIGOLETS LOCK AND ADJOINING LEVEES

ESTIMATE OF FIRST COST

Cost (January 1969 price levels)
Account
No. _ ltem Quantity Unit Unit Price Total Cost

CONTRACT NO. 2

05 LOCK

MASONRY

Excavation, Intital (Hyd.) 155,500 c.y. 0.68 105,740
Excavation, Chamber (Hyd.) 144,100 c.y. 0.68 . 97,988
Excavation, Structural 23,000 C.y. 2.26 51,980
Dewatering l.s. 400,000
Lakeside Cofferdam 18,500 c.y. 1.92 35,520
Gulfside Cofferdam* 18,700 c.y. 1.92 35,904
Disposal Area Dikes 48,500 c.y. 0.79 38,315
Sand Fill 73,700 c.y. 1.07 78,859
Backfill 67,800 c.Y. 1.07 72,546
Random Fill 39,700 c.y. 0.80 31,760
Compacted Clay Fill 6,130 C.y. 6.00 36,780
Soil Fill for Floodwalls 730 c.y. 3.60 2,628
Riprap L, 200 ton 12.35 508,820
Graded Filter Blanket 19,500 c.y. 12,85 250,575
Concrete, Stabilization Slab 935 c.y. 37.50 35,063
Concrete, Base Slab 14,970 c.y. 37.50 561,375
Concrete, Walls L,270 c.y. 53.50 228,445
Concrete, Floodwalls 525 c.vy. 53.50 28,088
Portland Cement 28,470 bbl. 5.20 148,044
Reinforcing Steel 2,767,000 Ibs. 0.17 470,390
Embedded Metal, Miscellaneous 51,500 1bs. 0.55 28,325
Steel Pile, 14BP73 55,300 1.f. 9.45 522,585
Steel Pile, 12BP53 660 1.f. 7.50 4,950
Pile Load Test 10 ea. 5,000.00 50,000
Steel Sheet Piling, MA-22 88,000 s.f. 3.80 334,400
Steel Sheet Piling, Z-27 © 4,550 s.f. 4.35 19,793
Steel Sheet Pile Dolphins 4 ea. 50,000.00 200,000
Timber Piling (Guide Walls) 62,250 1.f. 3.90 242,775
Timber Piling (Office) 1,040 1.f. 3.78 3,931
Timber Chamber Guide Walls 1,514 1.f 100.00 151,400
Timber Approach Guide Walls 900 1.f 100.00 90,000

*Construction of the gulfside cofferdam will be included with Contract No. 1.
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Cost

TABLE 3 (Continued)

Account

No.

Item

Control Houses

Office and Power House
Handrail

Fence

Drives and Parking
Utilities _

Fire Protection System
Well

Needle Girders and Supports
Concrete Needles

Field Office

Paint Storage Building
Navigation Aids
Observation Platform

Subtotal
Contingencies (20%)

TOTAL, STRUCTURE

GATES AND OPERATING MACHINERY

Sector Gates
Electric System
Cathodic Protection
Operating Machinery

Subtotal
Contingencies (20%)

Quantity Unit

Unit Price

Total Cost

4

o

® o & e 8 e e s o e s e »
0nu u vy unvunovn-h-h-=-hHhov.
e e o e e e o e e e s s o

1,400
2,100
52,500

———— e — — — — 0 — = -

— e — )
« o e e
nw unun uvun
e o e o

TOTAL, GATES AND OPERATING MACHINERY

TOTAL, LOCK

09 CHANNELS AND CANALS

Excavation
Dolphin

Subtotal
Contingencies (20%)

387,600 C.Y.
4

ea.

TOTAL, CHANNELS AND CANALS

62

12,500.00

9.40
4.00
0.17

0.45
3,500.00

50,000
50,000
13,160
8,400
8,925
30,000
20,000
13,000
33,000
24,000
3,500
1,000
50,000
6,000

5,177,964k
1,045,036

$6,223,000

702,000
141,000
75,000

200,000

1,118,000
224,000

$1,342,000
$7,565,000

174,420

14,000

188,420
37,580

$ 226,000



Cost TABLE 3 (Continued)

Account
No.

11 LEVEES AND FLOODWALLS

| tem Quantity Unit Unit Price Total Cost

EMBANKMENT (SOUTH OF LOCK)

Killing Grass 0.75 acre 1,300.00 975
Sand Fill 10,790 c.y. 0.85 9,172
Haul Fill 8,470 c.y. 1.75 14,822

EMBANKMENT (NORTH OF LOCK)

Killing Grass 1.2 acre 1,300.00 1,560
Sand Fill 10,950 c.y. 0.85 9,308
Haul Fill 10,620 C.Y. 1.75 18,585
Subtotal 54,422
Contingencies (20%) _ 10,578
TOTAL, EMBANKMENT $ 65,000

SLOPE PROTECTION (SOUTH OF LOCK)

Riprap L 450 ton 15.00 66,750
Shell Blanket 1,860 c.y. 6.50 12,090

SLOPE PROTECTION (NORTH OF LOCK)

Riprap 4,610 ton 15.00 69,150
Shell Blanket , 1,930 c.y. 6.50 12,545
Subtotal , 160,535
Contingencies (20%) 32,465
TOTAL, SLOPE PROTECTION $ 193,000
ROADWAY
Compacted Shell Surfacing
(South of Lock) 395 c.y. 6.50 2,568
(North of Lock) 550 c.y. 6.50 3,575
Subtotal . 6,143
Contingencies (20%) ’ 1,857
TOTAL, ROADWAY $ 8,000
TOTAL, LEVEE & FLOODWALLS - CONTRACT NO. 2 $ 266,000
TOTAL, CONTRACT NO. 2 (chk, Channels & Canals
and Levees & Floodwalls) $8,057,000
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Cost TABLE 3 (Continued)
Account
No. |tem Quantity Unit Unit Price Total Cost
CONTRACT NO. 1
11 LEVEES & FLOODWALLS
EMBANKMENT (SOUTH OF LOCK)
Mucking 38,300 c.y. 0.60 22,980
Sand Fill 47,500 c.y. 0.85 40,375
Haul Fill 28,650 c.Y. 1.75 50,138
EMBANKMENT (NORTH OF LOCK)
Mucking 125,500 c.y. 0.60 75,300
Sand Fill 166,700 c.Y. 0.85 141,695
Haul Fill 200,000 C.Y. 1.75 350,000
Clearing and Grubbing 8.4 acre 100.00 840
Subtotal 681,328
Contingencies (20%) 136,672
TOTAL, EMBANKMENT $ 818,000
SLOPE PROTECTION (SOUTH OF LOCK)
Riprap 11,500 ton 15.00 172,500
Shell Blanket 4,750 C.Y. 6.50 30,875
Fertilizing and Seeding 0.4 acre 200.00 80
SLOPE PROTECTION (NORTH OF LOCK)
Riprap 980 ton 15.00 14,700
Shell Blanket , 430 c.y. 6.50 2,795
Fertilizing and Seeding 16.5 acre 200.00 3,300
Subtotal 224,250
Contingencies (20%) Ly ,750
TOTAL, SLOPE PROTECTION $ 269,000
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Cost

TABLE 3 (Continued)

Account
No. ftem

ROADWAY

Compacted Shell Surfacing
(South of Lock)
(North of Lock)

Subtotal
Contingencies (20%)

TOTAL, ROADWAY
TOTAL, CONTRACT NO.

TOTAL, CONTRACTS NO.

30  ENGINEERING AND DESIGN (10.5%)

Quantity

Unit

Unit Price

Total Cost

1 AND NO. 2

31 SUPERVISION AND ADMINISTRATION (7.5%)

o1 LAND AND DAMAGES*

TOTAL PROJECT COST

] - LEVEES & FLOODWALLS

*Refer to Page 56, Paragraph 103, for detailed-estimate.
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2,210

34,125

36,335
7,665

4L 000
$1,131,000

$9,188,000
965,000
690,000
157,000

$11,000,000



99

Table 4

RIGOLETS LOCK AND ADJOINING LEVEES

COMPARISON OF ESTIMATES

Design Memo Difference Difference
Project PB-3 No. 2 Supp. No. 2- Supp. No. 2-
Feature document eff. 1 Jul 68 Supp. No. 2 PB-3 Project document

05 Lock $2,550,000  $4,082,000 $ 7,565,000 +$3,483,000 +$5,015,000
09 Channels and canals 69,000 97,000 226,000 +129,000 +157,000
11 Levees and floodwalls 553,000 795,000 1,397,000 +602,000 +844,000
30 Engineering & design 192,000 393,000 965,000 +572,000 +773,000
31  Supervision & administration 251,000 339,000 690,000 +351,000 +439,000
Subtotal $3,615,000  $5,706,000 $10,843,000 455,137,000 +$7,228,000

01 Lands and damages 161,000 206,000 157,000 -49,000 -4 000
TOTAL $3,776,000  $5,912,000 $11,000,000 +5$5,088,000 +$7,224,000



Par. 107.

SCHEDULES FQR DESIGN AND CONSTRUCTION

107. Time of Construction. a. The work covered in this memoran-

dum will be constructed in two contracts. Work in contract No. 1 will
include construction of the levee north of the lock, which will provide
land access to the lock site, the connecting levee south of the lock
and the gulf side cofferdam. Contract No. 2 will include construction
of the lock and related facilities, navigation channel, and completion
of the levee sections adjoining the lock.

b. Contract No. 1. The estimated time required for con-
struction of the levee work is approximately one year. Completion of
bidding documents, including plans and specifications for this work, is
scheduled for April, 1970. Allowing two months for award of this con-
tract, the levee construction should be completed June; 1971, as shown
in table 5.

c. Contract No., 2. The estimated construction time required
for the work under this contract will be approximately two and one-half
years. The critical items of preparing approach channels for construc-
tion, excavation for gate structures, dewatering, constructing the gate
structures, installing gates and developing the lock chamber determine
the schedule. Completion of bidding documents, including plans and
Ispecifipations,'is scheduled for May, 1971. Allowing three months
for award of the contract, construction should commence in August,
1971, which is about two months after the scheduled completion of
contract No. 1. The work ﬁnder contract No. 2 should then be completed
in February, 1974. Table 5 shows the sequence of contracts and schedule

of design.
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Sequence

SCHEDULE OF CONSTRUCTION CONTRACTS

Description

TABLE 5

Advertisement Award

1.

Sequence

Levees (Sta.
1+00 to Sta.
7440.92 and
Sta. 15+67.92
to Sta. 108+
41.99)

Lock, Channel
and Levees
(Sta. 7+40.92
to Lock and
Lock to Sta.
15+67.92

Description

Apr. 1970 June 1970

May, 1971 Aug. 1971

SCHEDULE OF DESIGN

Completion

Est. Cost
Including

20% Con-
tingencies

June 1971

Feb_1974

Completion of Bidding Documents

1.

2.

108.

Levees

Lock and
Channel

Apr. 1970

May, 1971

$1,131,000

$8,057,000

Funds. To maintain the schedule shown in table 5, the following

funds by fiscal years will be required:

F.Y. 70

F.Y. 71

F.Y. 72

F.Y. 73

F.Y. 74

FUNDS

CONSTRUCTION  PLANNING TOTAL
$ 100,000 $139,000 $ 239,000
1,031,000 183,000 1,214,000
2,700,000 140,000 2,840,000
3,200,000 165,500 3,365,500
2,157,000 111,500 2,268,500
TOTAL $9,188,000 $739,000 $9,927,000
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Par. 109.

OPERATION AND MAINTENANCE

109. Lock. a. General. Operating and ordinary maintenance activi-
ties of the lock will be under the supervision of the Area Engineer with
staff coordination by the Operations Division of the U. S. Army Engineer
District, New Orleans, as shown on figure 1. Maintenance will consist

generally of repair and upkeep of buildings, grounds and lock.

b. Operation. The navigation lock will be operated in
accordance with standard operating procedures. Anticipated traffic will
require that the lock be operated on a 24-hour basis. An operation
and maintenance manual will be prepared for the guidance of lock
personnel.

C. Organization for operation and maintenance. Based on
the estimated traffic, the force required to operate and maintain
the lock on a 24-hour basis is as follows:

1 Lockmaster $-8-3

1 Lockmaster (Elect. and Mech.) S-6-3

5 Head Lock Operators W-8-3
5 Lock Operators W-7-3
1 Lock Equipment Repairer W-7-3
1 Clerk Typist GS-3

d. Cost. The estimated total annual cost for operation

and maintenance of the lock is $200,000. These estimates are based

on January, 1969, prices and wage rates.
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Par. 110.

110, Channel. Maintenance of the channel is estimated at $28,000
annually. Maintenance will be under the supervision of the U. S.
Army Engineer District, New Orleans.

111. Levees. ﬁaintenance of the levees is estimated at $21,000
annually. Maintenance of the levees will be borne by local interests.

112. Navigational Aids (U.S. Coast Guard). Maintenance of

navigational aids required for the project is the responsibility
of the U.S. Coast Guard at an estimated cost of $5,000 annually.

113. Summary of Federal Operation and Maintenance Costs. While

operation and maintenance of the lock and channel will be undertaken
by the United States, a cash contribution equivalent to its estimated
capitalized value will be provided by local interests. The total
annual operation and maintenance charges, including $5,000 for
ﬁavigational aids are estimated to be $233,000, based on the follow-

ing:

Corps of Engineers

Maintenance and operation, lock $200,000
Maintenance, channel ' 28,000
Total, Corps of Engineers $228,000

U.S. Coast Guard

Maintenance of navigation aids 5,000
Total Federal $233,000
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Par. 114.

114, Non-Federal Operation and Maintenance Costs. The estimated

annual Non-Federal cost for maintenance of the levees is $21,000.
In addition, local interests will provide a contribution equal to the
capitalized value of the estimated annual operation and maintenance

charge for the lock and channel.

JUSTIFICATION

115. But for three authorized structures for navigation through
the barrier, completion of the authorized "Lake Pontchartrain, La.,
and Vicinity" project, would isolate Lake Pontchartrain from its
important seaward water connections to the east and south. The
openings preéently authorized are as follows:

Type of Structure Location Width Length
(feet) (feet)

Navigation Lock Rigolets 84 800
Navigation Floodgate Chef Menteur 56 -—
Navigation Lock - Seabrook 84 800

116. The controlling horizontal clearances for seaward ingreés to
and egrees from the lake will, upon completion of the scheduled modi-
fication of the existing Lake Pontchartrain Causeway bridges, be 106 feet
via the Rigolets (see tables 6, 7, and 8). Construction of the "Lake
Pontchartrain, Louisiana, and Vicinity" project, as authorized, would,
therefore, substantially reduce the controlling horizontal clearance.
This reduction would restrict the activity of existing shipbuilding
yards at Madisonville, Louisiana, and Slidell, Louisiana, in that the
capability of these yards would be limited, doubtless for many years
to come, to ship and barge construction having maximum beams of approxi-

mately 80 feet. Rapid changes are taking place in shipbuilding activity
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Par. 116.

with larger sizes for both deep and shallow-draft vessels, as well as
new demands for floating equipment for offshore oil activity. Shallow-
draft fldéting equipment with dimensions of 350 feet in length and 100
feet in width are now operating from Gulf ports to the offshore oil
areas. It is reasonable to assume that the Madisonville and Slidell
firms would share in some of the larger shallow-draft comstruction.

One of the yards has already constructed a piece of floating equipment
(drilling barge) having dimensions of 320 feet by 70 feet,

117. Inasmuch as the restriction which construction of the author-
ized navigation structures would impose would seriously circumscribe the
scope of operations for these yards in the future and militate against
an orderly development of marine activity on the lake, it is considered
essential that the hurricane project not operate to reduce the control-
ling horizontal clearance which will, upon completion of the afore-
mentioned Causeway bridge modificatioms, be available, i.e. 106 feet
via the Rigolets Pass.

118. The Inner Harbor Navigation Canal (Seabrook) and Chef Menteur
Pass connections both have one or more existing bridges with horizontal
clearances of less than 100 feet. In addition to three existing bridges
with horizontal clearances of less than 100 feet, the Inner Harbor
Navigation Canal connection is, by reason of the width of the Canal,
unattractive as a route for moving wide traffic. The Chef Menteur Pass
connection has a controlling depth of about 5 feet and the controlling

section is in open water where maintenance of a channel would be
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Par. 118,

difficult and expensive. Further, the navigation floodgate authorized
under the hurricane project, would have to be closed whenever a
hurricane impended.

119. In view of the above, it is recommended that the horizontal
width of the navigation lock at the Rigolets be increased from 84 feet
to 110 feet so that the controlling horizontal clearance to and from
Lake Pontchartrain, with the project in place, will be approximately
that which is now available. This would ensure adequate connections
from Lake Pontchartrain to the Gulf of Mexico, Gulf Intracoastal
Waterway, Mississippi River, and other navigable waterways of the
United States during the economic life of the project.

120, The work covered herein is not a separable unit of the Lake
Pontchartrain barrier plan; therefore, an economic analysis is not practi-
cable. The curfent economic analysis (LMV Form 23) for the entire Lake
Pontchartrain, La., and Vicinity hurricane project, based on the July
1968 PB-3 costs, indicates a benefit-to-cost ratio of 12.3 to 1 for the
overall project. The additional cost of the flood protective works
covered herein over that shown in the current PB-3 will not significantly

change the approved benefit-to-cost ratio.
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TABLE 6

BRIDGE CROSSINGS

LAKE PONTCHARTRAIN (WEST) TO GULF INTRACOASTAL WATERWAY

(VIA RIGOLETS)

Bridge and Location

Jefferson-St. Tammany Parishes
Causeway, Lake Pontchartrain
North opening
South opening

Jefferson-St. Tammany Parishes
Causeway, Lake Pontchartrain
(under construction)
North opening
South opening

Southern Railway, Lake Pontchartrain
North opening:
South opening

La. Department of Highways,
Highway 11, Lake Pontchartrain
North opening
South opening

Interstate 10, Lake Pontchartrain

La. Department of Highways
Highway 90, Rigolets Pass

L&NRR, Rigolets Pass

(1)These horizontal clearances are to be enlarged to agree with

Clearance (feet)

Horizontal Vertical
76 (1) Unlimited
75(1) Unlimited
125 Unlimited
150 42,5 above H.W.
105 Unlimited
106 Unlimited
151 Unlimited
107 Unlimited
150 67.5 above m.s.l.
152 Unlimited
153 Unlimited

openings in new causeway bridge under construction.
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TABLE 7

BRIDGE CROSSINGS

LAKE PONTCHARTRAIN (WEST) TO MISSISSIPPI RIVER

(VIA SEABROOK)

Bridge and Location

Jefferson-St. Tammany Parishes
Causeway, Lake Pontchartrain
North opening
South opening

Jefferson-St. Tammany Parishes
Causeway, Lake Pontchartrain
(under construction)
North opening
South opening

Southern Railway, Seabrook
Inner Harbor Navigation Canal

City of New Orleans and Orleans
Levee Board, Seabrook, Inner
Harbor Navigation Canal

La. Department of Highways,
U.S. 90, Inner Harbor

Navigation Canal

L&NRR, Inner Harbor Navigation
Canal

Interstate Highway 10, Inner
' Harbor Navigation Canal

Claiborne Avenue Bridge
Inner Harbor Navigation Canal

Florida Avenue Bridge, Inner
Harbor Navigation Canal

Industrial Canal Lock and St. Claude

Avenue Bridge are not considered
to be controlling elements due to

changes now planned.

Clearance (feet)

Horizontal Vertical

76 (1) Unlimited

75(1) Unlimited

125 Unlimited

150 42.5 above H.W.
95 Unlimited

96 Unlimited

100 Unlimited

97 Unlimited

200 120 above M.H.W.
305 156 above H.W.
91.5 Unlimited

(1)These horizontal clearances are to be enlarged to agree with
openings in new causeway bridge under construction.



TABLE 8

BRIDGE CROSSINGS

LAKE PONTCHARTRAIN (WEST) TO GULF INTRACOASTAL WATERWAY
(VIA CHEF MENTEUR PASS)

Bridge and Location

Jefferson-St. Tammany Parishes
Causeway, Lake Pontchartrain
North opening
South opening

Jefferson-St. Tammany Parishes
Causeway, Lake Pontchartrain
(under construction)
North opening
South opening

Southern Railway Bridge,
Lake Pontchartrain

North opening

South opening

La. Department of Highways,
Highway 11, Lake Pontchartrain
North opening
South opening

Interstate 10, Lake Pontchartrain

La. Department of Highways,
Highway 90, Chef Menteur Pass

L&RNN Bridge, Chef Menteur Pass

(1)These horizontal clearances are to be enlarged to agree with

Clearance (feet)

Horizontal

76 (1)
75(1)

125
150

105
106

151
107

150

97

104

openings in new causeway bridge under construction.

76

Vertical

Unlimited
Unlimited

Unlimited
42.5 above H.W.

Unlimited
Unlimited

Unlimited
Unlimited

67.5 above m.s.l.

Unlimited

Unlimited



Par. 121,

RECOMMENDATION

121. Recommendation. The plan of improvement presented herein for

the Rigolets lock, approach channels, levees and appurtenances based on
a 110-foot lock width at an estimated first cost of $11,000,000 is con-
sidered the most practical means of accomplishing the work authorized

by Congress, and is recommended for approval.
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NOTE:
For soil data see plates 26,27 & 28.
For soil boring logs see plate 31
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