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LAXKE PONTCHARTRAIN, LOUISTANA AND VICINITY

AND

MISSISSIPPI RIVER - GULF OUTLET, LOUISIANA

SEABROOK LOCK

DESIGN MEMORANDUM NO. 1, GENERAL

PERTINENT DATA

Components of Seabrook Lock unit

of the Lake Pontchartrain Barrier Plan
Navigation Lock
Rock and shell dam
Qutlet structure (thru dam)

Lock dimensions, feet
width
Length, usable
Length, between pintles
Length, guide wall (total)

Lock elevations, feet,m.s.l.
Top of lock walls and gates
Gate sills
Lock floor

Type of gates

Rock and shell dam, feet, m.s.l.
Controlling elevation (crest)

Qutlet Structure
Number of gated openings
Type of gates
Width of each opening, feet
Elevations, feet, m.s.l.
Gate sills
Top of gate, fully closed
Bottom of gate, fully open
Maximum discharge capacity, c.f.s.

Hydraulic design criteria, feet
Max. differential head, IHNC to lake
Max. reverse head, lake to IHNC
Max. navigation lift, either direction

Estimate of cost
Federal
Non-~Federal
Total cost

3
Vertical 1lift
32

-15.8 (-15.0 m.1l.g.)
4.2
9.0

31,700

S
O O

$14,790,000

2,610,000

$17,400,000
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
AND
MISSISSIPPI RIVER - GULF OUTLET, LOUISIANA
DESIGN MEMORANDUM NO. 1 - GENERAL
' SEABROOK LOCK

PROJECT AUTHORIZATION

1. Authority. The Flood Control Act approved 27 October 1965
(Public Law 89-298) authorized a project for hurricane-flood protec-
tion on Lake Pontchartrain, Louisiana, substantially in accordance
with the recommendations of the Chief of Engineers in House Docu-
ment No. 231, 89th Congress, lst session, except that the recommenda-
tions of the Secretary of the Army in that document shall apply with
respect to the Seabrook Lock feature of the project.

2. The total project as so authorized comprises two individual
plans of improvement:

a. The Lake Pontchartrain Barrier Plan, of which the Seabrook
Lock unit is a part; and

b. The Chalmette Area Plan.

3. With specific respect to Seabrook Lock, the authorization pro-
vides for construction, operation and maintenance of a dual-purpose
(navigation and hurricane protection) structure at the lakeward
terminus of the IHNC (Inner Harbor Navigation Canal) in the vicinity
of Seabrook Bridge in New Orleans, Louisiana. It contemplates that
first costs for the lock be apportioned equally to the two purposes,
and shared accordingly betweeéen the United States and non-Federal
interests. It contemplates that annual costs for operation and
maintenance of the lock be borne entirely by the United States.

4. The Secretary of the Army, in his letter dated 28 June 1965,
noted that the "...Bureau (of the Budget) also discusses cost sharing
for the Seabrook facility, and expresses the opinion that under
existing circumstances standard methods of cost sharing are inapplic-
able; consequently, the viewpoint of the Bureau of the Budget is to
allocate the cost of the Seabrook feature equally between navigation
and hurricane protection. This allocation of costs would result in
the additional cost of $687,000 to the local interests and a corre-
sponding reduction in the cost to the United States for the Seabrook
Lock. With the understanding that this apportionment of costs would
not unduly delay construction, I concur in the views of the Bureau of
the Budget..." As previously pointed out, the project was authorized

1
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with the proviso that "...the recommendation of the Secretary of
the Army in (House Document Numbered 231, Eighty-ninth Congress)
shall apply with respect to the Seabrook Lock feature of the project..."

5. Local cooperation. The conditions of local cooperation per-

tinent to the Lake Pontchartrain Barrier Plan (of which the Seabrook
Lock is a feature), 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 construc-
tion,...Provided that prior to construction of each separable inde-
pendent feature local interests furnish assurances satisfactory to
the Secretary of the Army that they will, without cost to the United
States: '

" (1) Provide all lands, easements, and rights-of-way, in-
cluding 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 struc-
tures, and other facilities made necessary by the construction work;

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

" (4) Bear 30 percent of the first cost, to consist of the
fair market value of the items listed in subparagraphs (1) and (2)
above and a cash contribution presently estimated at $14,384,000
for the barrier plan and $3,644,000 for the Chalmette plan, to be
paid either in a lump sum prior to initiation of construction or in
installments at least annually in proportion to the Federal appro-
priation prior to start of pertinent work items, in accordance with
construction schedules as required by the Chief of Engineers, or,
as a substitute for any part of the cash contribution, accomplish
in accordance with approved construction schedules items of work
of equivalent value as determined by the Chief of Engineers, the
final apportionment of costs to be made after actual costs and
values have been determined;

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

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

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

" (8) Acquire adequate eastments 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..."

6. The conditions of local cooperation pertinent to the navigation
project (of which Seabrook Lock is a feature as explained in para-
graph 4, above), 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:

" (1) Provide without cost to the United States and uvon re-
quest of the Chief of Engineers, all lands, easements, and rights-
of-way, including borrow and spoil-disposal areas, required for
construction, operation, and maintenance of the project; and

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

INVESTIGATIONS

7. The interim survey report of the District Engineer, New

Orleans District, titled "Hurricane Study of Lake Pontchartrain,
Louisiana and Vicinity," dated 21 November 1962, and contained in
the project document, outlined the basic protection plan recommended
for Lake Pontchartrain basin, discussed the relationship between
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that plan and the need for a navigation lock at Seabrook, and out-
lined the dual function of the lock. It contemplated a lock of
the same size and in the same location as described herein.

8. Subsequent to completion of the project document studies, a
special study was authorized to determine the optimun controlling
elevation of the rock and shell dike at Seabrook Lock. The special
study recognized the beneficial effects, as demonstrated by Hurri-
cane Betsy in 1965, of allowing waters from the MR~-GO (Mississippi
River - Gulf Outlet) to flow into Lake Pontchartrain under certain
storm conditions. The New Orleans District prepared a report
titled, "Report on Controlling Elevation of Seabrook Lock,'" dated
19 October 1966, and approved by the Chief of Engineers on 12
January 1967 subject to consideration of such modifications as may
be indicated by studies on the effects of the MR~GO on hurricane
surges and the elevation of wind tides along the south shore of
Lake Pontchartrain. Results of the latter studies revealed that
modifications to the approved report were not necessary and the
results of the report on the controlling elevation are discussed
in appendix A.

9. Since initiation of preconstruction planning for the project,

the New Orleans District has completed an investigation of the

need for an outlet structure through the barrier at Seabrook Lock

in mitigation of the adverse effects on riparian users that the

barrier would create under certain conditions. The need for an

outlet structure has been demonstrated by these studies and the

results thereof, together with an analysis of the spectrum of tidal

hydraulics as affected by outlet structure operating conditions,

is presented in Appendix A. The Buffalo District has completed N
preliminary design studies directed toward determination of the i
types of construction to be used and selection of the arrangement

and configuration of components of the Seabrook Lock unit. The

Mobile District has completed preliminary design studies of cathodie

protection. Results of these studies are also presented in this

design memorandum.

10. A program of site investigations, including topographic sur-

veys of the area and a series of 46 foundation borings at the lock

location and along the alignment of the dam, has been completed.

Laboratory analyses of samples obtained from the borings have been o
made to determine strength, weight, consolidation and permeability

characteristics of the foundation materials. Results of these in-

vestigations are presented in Appendix D.
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LOCAL COOPERATION

11. Requirements. The pertinent conditions of local cooperation
as specified by the authorizing law are cited in paragraphs 5 and
6 L4 .

12, Status. On 2 November 1965, the Governor of the State of
Louisiana designated the State of Louisiana, Department of Public
Works, as "...the agency to coordinate the efforts of local in-
terests and to see that the 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 all portions of the "Lake Pontchartrain, La. and
Vieinity," project in Orleans, Jefferson, St. Charles, and St. Tammany
Parishes. Assurances covering all of the local cooperation required
for the Lake Pontchartrain Barrier Plan were requested through the
Department of Public Works from the Board of Levee Commissioners of
the Orleans Levee District on 21 January 1966, and 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 ful-
fillment of the conditions of local cooperation are as follows:

Mr. C. H. Downs, Director
State of Louilsiana

Department of Public Works
Baton Rouge, Louisiana 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

13. Views of local interests. The Board of Levee Commissioners of
the Orleans Levee District represents local interests and is in
agreement with the general plan. The estimated non-Federal contri-
bution applicable to the work presented herein is $2,610,000. The
intention and capability of the local sponsor to provide the required
non-Federal contribution has been amply demonstrated.
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LOCATION OF PROJECT AND TRIBUTARY AREA

14. The MR-GO provides a deep draft navigation route from the
Gulf of Mexico to New Orleans. It connects, via the GIWW (Gulf
Intracoastal Waterway), with the IHNC. The latter terminates at
.the Mississippi River to the south and at Lake Pontchartrain to
the north. Thus, direct access from the Gulf to the Lake exists,
for navigation and tidal effects. The several channels, and their
relationship to the Seabrook Lock site at the northerly terminus
of the THNC, are shown on accompanying plate 1.

15. The Seabrook Lock unit of the project will contribute the

desired lake salinity control and hurricane barrier capability,
consistent with related riparian concerns, and will eliminate
excessive current velocity for safe passage between Lake Pontchartrain
and the THNC.

DATUM PLANES

16. All elevations used in this memorandum are in feet and refer
to m.s.l. (mean sea level), except those noted as referring to
m.l.g. (mean low gulf). Zero datum plane for m.l.g. is 0.78 feet
below zero datum plane for m.s.l.

PROJECT PLAN

17. The general plan for the Seabrook Lock unit of the project is
shown on accompanying plate 2. There are three basic components:

the navigation lock; the rock and shell dam; and the outlet structuyre
through the dam. Four alternate plans for the lock complex were
considered. Comparative cost estimates and other considerations

as discussed in Appendix C indicated the recommended plan as reflected
by Plates 2 and 3 to be most desirable. Descriptions of layouts,
exhibits, cost estimates and discussion are included in Appendix C.

18. The lock chamber will be 84 feet wide by 860 feet long between
gate pintles. Usable length of the chamber will be about 800 feet.
Gates will be of the sector type. Top of lock walls and gates will
be at elevation 13.5; gate sills at elevation -15.8 (~15.0 m.l.g.);
and lock floor at elevation -16.8 (~-16.0 m.l.g.). The lock will be
located far enough out into Lake Pontchartrain to permit navigation
to bypass the site during construction and to allow construction of
the outlet structure without undermining existing shoreline facili-
‘ties on the east side of lock. Navigation during construction will
be accomplished by maintaining a temporary channel between the land-
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ward gate bay cofferdam and the existing dolphin and curved guard
wall at the northwest approach to Seabrook Bridge. After construc-
tion this channel will be closed by a guide wall connecting the
lock wall to the existing guard wall.

'19. In addition to the three functions originally contemplated -
service as a unit of closure in the Lake Pontchartrain hurricane
protection barrier; control of salinity introduced to the lake during
high tides; and passage of navigation during high and low tides -

the lock complex will be capable of a fourth function. It will

be designed so that, during hurricane-generated high stages in the
MR-GO and the IHNC, the outlet structure may be opened to afford
stage-damage relief for the industries along the THNC.

20. The rock and shell dam, which will connect the lock complex
with shore, will have a controlling (crest) elevation of 7.2.

21. The outlet structure, located east of the lock, will have
three gated openings, each 32 feet wide. Gate sills will be at
elevation ~-15.8 and the gates will be 20 feet high. The structure
will be used to minimize stage damage due to certain hurricane-~
generated tidal effects, to guarantee adequate flow for riparian
use, and control lake salinity.

DEPARTURES FROM PROJECT DOCUMENT PLAN

22. The project plan departs from the project document plan in
the following principal repsects:

a. Lowering of the control elevation. Top elevation of the
dam has been reduced from elevation 13.2 to 7.2. The basis there-
for is covered in Appendix A.

b. Inclusion of the outlet struéture. The need for this
structure, which had no counterpart in the project document plan,
is covered in Appendix A. The structure will be used to minimize
stage damage due to certain hurricane-generated tidal effects,
assure riparian flow requirements, and control lake salinity.

¢. Raising of lock walls. 1In the project document plan it —
was contemplated that top of lock walls lakeward of the barrier be
at elevation 7.2. Later re-evaluation of the considerations involved
led to the conclusion that top of walls should be at least 1C feet
above normal high tides to elevation 13.5 (see paragraph 8 of
“Appendix A).
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d. Change in type of lock walls. In the project document
plan it was contemplated that lock walls (between gate bays) would
be cantilever structures, constructed of prestressed concrete piles.
Based on preliminary studies of alternative designs, discussed sub-
sequently in paragraph 39, it is now contemplated that the walls
will be gravity structures, of parallel steel sheet pile wall con-
struction. The change is proposed in consideration of cost savings
that are expected to be realized, and the functional superiority
of the parallel wall structure.

HYDROLOGY AND HYDRAULICS

23. - Climatology. The climatology and hydrology for the entire

Lake Pontchartrain, Louisiana and Vicinity project area were pre-
sented in Design Memorandum No. 1 - Hydrology and Hydraulic Analysis,
Part I - Chalmette, approved 27 October 1966.

24. Flow regimen. The Lake Pontchartrain Barrier Plan is based
upon limiting the entry of hurricane-driven waters into Lake
Pontchartrain and, in order that this may be accomplished, the
MR-GO--IHNC link must be controlled. The barrier plan also pro-
vides means for controlling flow from Lake Pontchartrain into the
IENC during hurricanes which produce conditions critical to the
south shore of Lake Pontchartrain. Hurricane surges cause suf-
ficient inflow into Lake Pontchartrain through the MR-GO and IHNC
connection, and the Chef Menteur and Rigolets Passes to raise the
lake level 4 to 6 feet, depending on the stage and duration of the
surge in Breton Sound and Lake Borgne. Hurricane generated wind
tides combine with these increased lake levels to produce high
stages at the lock site. With Seabrook Lock and related structures
at Chef Menteur and Rigolets Passes in place, hurricane overflow
will increase lake levels less than 0.6 foot. Wind tides combining
with the 0.6-foot rise, rainfall, and stream runoff will produce a
much lower maximum stage in Lake Pontchartrain.

25. Prior to construction of the MR-GO, the salinity regimen in
Lake Pontchartrain was largely controlled by the interaction be-
tween surface runoff entering it and tidal inflows from Lake Borgne
via the Rigolets and Chef Menteur Pass. The 30-foot deep IHNC
channel was connected to Lake Borgne by the GIWW through the Rigolets
and Chef Menteur Pass, but, because of the relatively small, shallow
cross section (12 feet by 125 feet) of the waterway, this connection
exerted little influence .on salinities in Lake Pontchartrain. Con-
struction of the MR~GO established a large, deep (36 feet by 500

feet) direct connection with the highly saline waters of Breton Sound.

Tidal flow in the MR-GO reaches Lake Pontchartrain via the IHNC,
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and salinities in the lake and in the marsh adjacent to the MR-GO
have increased significantly since its completion. Unless means
are provided to restore a favorable salinity regimen, major damage
to marine life in the lake and in the marsh traversed by the MR-GO
may be anticipated.

26. A related problem deriving from the construction of the MR-GO
is the generation of excessive tidal currents in the IHNC. The
increased currents produce navigation difficulties and aggravate
scour problems at bridges and along harbor developments.

27. An outlet structure was necessitated to assure that the flow
regimen, agreed to by riparian users located along the IHNC and
the U. S. Fish and Wildlife Service, is attained without interrup-
tion (see Appendix A). This structure will be installed on the
east flank of the lock along the alignment of the rock dike.

28. Study of various alternatives leads to the conclusion that
control of salinity in Lake Pontchartrain, and control of flow from
the canal to Lake Pontchartrain during normal and hurricane periods
can be best achieved by an outlet structure at Seabrook. Inasmuch
as navigation between Lake Pontchartrain and the IHNC must be pre-
served, a lock is essential. ’

29. Hydraulics of lock and outlet structure. Development of
hydraulic details of Seabrook Lock will be guided by EM 1110-2-1604,
"Hydraulic Design, Navigation Locks,'" and reports on lock model
studies. New model tests for the lock are not contemplated;
reasonable assumptions for design of this lock can be made based

on results of past model studies of locks of similar size and

lift. All hydraulic criteria, including wave data, determined
pertinent to the design of the lock and outlet structure are
presented in Appendix A. Principal considerations are outlined
below:

a. Navigation 1lift variations. When lock chamber velocities
are less than three feet per second the gates will be held open.
When they reach three feet per second, in either direction, the
lock will be placed in operation. Lifts in the normal range will
vary from 0 to 4 feet.

b. Design stages. The normal tidal range is about 1.0 foot
in the IHNC and 0.5 foot in Lake Pontchartrain, however, south
winds raising tides in Breton Sound can produce higher tides in
the IHNC or northwest winds can raise the stage on the lake side
of the lock. Also, hurricanes on various tracks create greater
design heads for certain conditionms.
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(1) Elevation 13.5 was established for the lock chamber,
guide walls, and gates. This is based on navigation requirements
for 10 feet of freeboard above-normal high water. Further, the
lock walls and gate walkways will be high enough to permit personnel
to work thereon under all conditions while the lock is in operation.
During brief periods at the storms peak intensity, the lock may
be inaccessible by vehicle because the roadway atop the rock dike,
may be submerged.

(2) sStages for normal maximum reverse loading. The
normal maximum reverse head was determined to be 4 feet which
" resulted from stages on the Lake Pontchartrain side of 4.0 and
on the IHNC side of 0.0. These stages occur under non-hurricane
conditions with northwest winds blowing across the lake and will
produce the normal maximum reverse loading.

(3) Stages for extreme maximum reverse loading. Studies
indicated that the maximum reverse head generated by hurricanes
would be 0.3 feet with stages of 7.9 in the lake and 7.6 in the
IENC for the SPH (Standard Project Hurricane) on Track A. This
head, when considered in conjunction with the wave loadings that
would be associated with SPH, yields a reverse loading that may
be more critical for some structures than that described in the
preceding paragraph.

(4) Stages for normal maximum direct loading. The pro-
posed procedure for operation of the lock complex just prior to
the arrival of a hurricane (refer to more detailed description in
Appendix A) calls for the outlet structure to be opened as soon
as THNC stages adjacent to the complex reaches 3.5. This stage
may be reached several times a year and may exist concurrently
with a lake stage of 0.0 feet. Assuming that opening of the out-
let structure gates might be unintentionally delayed for some
short period, a normal direct head of 4 feet (stages assumed to
be 4.0 in IHNC and 0.0 in lake) was selected as a criteria
adequately encompassing normal maximum operating conditions.

(5) Stages for extreme maximum direct loading. Studies
show that extreme maximum direct head across the structure will
occur as a result of the SPH crossing the project area on a pre-
cise track (Track C refer to Appendix A) which produces stages in
Lake Borgne of 10.5 and a coincident low stage of -7.9 in Lake
Pontchartrain. Assuming the outlet structure to be fully open as
soon as IHNC stage reaches 3.5 and with flow occurring through the
MR-GO, the IHNC and the outlet works, the maximum concurrent stage
on the IHNC side of lock would be 7.0. This produces the extreme
maximum direct head of 14.9 feet.

10
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(6) The maximum design water elevation on both sides
of the lock is approximately 8.5. This condition occurs with
the SPH on Track A (refer to Appendix A) and results in a stage of
about 8.5 on the south shore of Lake Pontchartrain and a stage
of 8.6 on the IHNC side of the lock. "

(7) Maximum water levels along the IHNC will occur with
the SPH on Track F (refer to Appendix A) and will vary from ele- .
vation 13.00 at Lake Borgne to elevation 8.3 on the IHNC side of
lock. This condition produces a slightly lower elevation on the
IHNC side of lock than that described in subparagraph (6) above,
and produces a considerably lower direct head than that described
in subparagraph (5), above.

c. Gates. Since the lock will be subject to reversals of
head, and considering the anticipated range of heads, sector gates
will be most suitable for this installation - performing the dual
functions of service gates and devices for filling and emptying
the lock. The rate of gate opening, with attendant acceleration
of flows into or out of the lock chamber, will be of considerable
importance. Chamber turbulence for various operating conditions
will be investigated in detail and reported on in Design Memo-
randum No. 2.

d. Lock floor and approaches. Velocities in the lock
chamber and over the approaches to the lock will be used to
determine the size and extent of stone protection in those areas.

e. Qutlet structure. Lake bottom materials in the vicinity
of the lock are highly erodible. In view of this, and estimated —
critical exit velocities that could occur during hurricanes, it
is contemplated that a stilling basin will be required lakeward
of the outlet structure sill. The stilling basin as shown on
plate 2 is tentative pending a model study and discussion with
WES (Waterways Experiment Station). The final stilling basin
configuration will be covered in detail in the detail design memo-
randum. Studies indicate that a similar facility will not be re-
quired on the gulfward side and that stone paving can be designed
to provide protection when flow is in that direction. The outlet
structure will normally be operated at a partial opening that
will create constantly varying cross currents through the south- e
east guide wall. These currents are estimated to be about 0.1
f.p.s. for the maximum normal daily 1ift and about 0.2 f.p.s.
during the maximum normal design 1ift of 4.0 feet. Such velocities
are not considered excessive enough to affect navigation traversing
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the channel. After the outlet structure has been fully opened

these cross currents could, for the most c¢ritical condition,

approach 1.8 f.p.s. This is certainly undesirable but as currently

planned, lockages will have ceased and the lock will have been S
shut down before cross current velocities of such magnitude were s
attained.

FOUNDATION CONDITIONS AND SEEPAGE -

30. A foundation exploration program sufficiently comprehensive

to support detailed design studies was completed in 1966. It
included a series of borings at the project site followed by
laboratory analyses and tests of samples to determine soil shear
strengths, consolidation characteristics, permeability coefficients,
classification and density data. Supplemental borings were taken
in 1968 to more precisely define the limits of material layers.
Results of these programs are presented in Appendix D.

- 31. The foundation at and near the lock site generally consists

of a sandy layer of Recent Bay Sound deposits overlain in some places
by variable Lacustrine deposits and underlain by Recent Nearshore
Gulf Deposits and the uppermost Pleistocene Prairie Formation strata,
both of which are predominantly clayey. The next layer beneath

them, another stratum of the Pleistocene Prairie Formatiom, is

dense sand. All identifiable layers penetrated by borings are
widely variable in thickness.

32. Investigations have been made to determine the feasibility of

placing reinforced concrete gate bays directly on the lake bottom

or, where excessive lake bottom depths prevail, on sand or shell —
fill. Although this type of foundation would be most economical

it does not appear to be practicable in view of the foundation

conditions and estimated loadings.

a. Characteristically, the Bay Sound deposit sands are of a
loose nature (standard penetration test - less than 10 blows per
foot) and do not meet requirements for use in supporting a raft
structure. Compaction of this submerged material so as to obtain
a significant increase in density is practically impossible.

b. Differential settlement could be expected in the under- e
lying clays with detrimental effects on the gate bays. This would
be further aggravated by the influence of unequal loading caused
by the rock and shell dam adjacent to the landward gate bay.
Consequently, it is planned to support the gate bays and the
outlet structure on piling. Because of the inherent susceptibility
of the underlying clays to consolidation under load it is contem-
plated that the piling will extend through the clays and the long-
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term pile loadings distributed entirely to the lower level sand
strata within the Pleistocene Prairie Formation. To insure that

the foundation piles will reach and transmit to the Pleistocene
Prairie sand the design long-term loadings, a series of pile tests
designed to meet the foundation conditions peculiar to this site
will be conducted early in the construction phase. A typical test
will consist of driving a metal pipe pile through overlying materials
to Zone 2 of the Pleistocene Prairie Formation; washing all material
out of the pile so that an empty casing is obtained; driving the
steel test pile through the casing and into the Zone 2 sands; and
load testing the pile by conventional jacking methods. A test of
this kind will provide reliable data concerning the load carrying
capability of the stratum to which the long-term loads are intended
to be transmitted. The lengths of permanent service piles will

be based on information obtained from these tests. :

33. The Lacustrine deposits which lie on the lake bottom (soft
to very soft silt and clay) are considered inadequate for use as
foundation material due to their extremely high water contents
and significant quantities of decaying'organic matter. They will
be removed wherever they occur beneath a gravity structure.

34, The upper strata of foundation materials are sufficiently
permeable to require that, where hydraulic head differentials
will some day exist, cutoff walls must be placed through them

and extended to the underlying impervious clayey layers. During
detailed design of the lock the permeability data already obtained
in the laboratory will be utilized to develop a construction de-
watering system for each gate bay area. Computations indicate
that a permanent pressure relief system will not be required

under the gate bays or under the outlet structure.

OPERATION OF PROPOSED STRUCTURES

35. Operation of lock and outlet structure. The proposed operating
procedure for the Seabrook Lock and Outlet Structure is essentially
as follows:

a. The lock will normally be left open with no lockages for
current velocities up to 3 feet per second in the lock chamber.
Navigation through the lock during this period will be controlled
by the lockmaster because of obvious limitations in the channel
width,

' b. When velocities through the lock chamber fall within the
range of 3 feet per second to 6 feet per second, the lock gates
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will be left open unless a vessel approaches - in which case the
gates will be closed and a normal lockage operation accomplished.
As described in Appendix A, this condition will exist for about
seven hours on an average day.

‘ c. When velocities through the lock chamber reach 6 feet per

second (this will occur when there is about a 1 foot differential

between the IHNC and lake), the lock gates will be closed and -
operated only as required for lockage operations.

d. Because of the flow interruption that will be experienced
by closing the lock gates as described in preceding paragraphs b and ¢
(refer to Appendix A for detailed discussion of this subject)
the outlet structure will be continuously operated at a programmed
partial opening that will assure flow interchanges in accordance
with the control regimen agreed to with local interests.

e, If a hurricane enters the Gulf of Mexico the outlet
structure and the lock will be closed to prevent storm water
intrusion into Lake Pontchartrain for the few days preceding arrival
of the storm. During this period stages in the IHNC can be expected
to gradually rise so that, if these structures were not closed,
continuous storm water intrusion would raise lake levels signifi-
cantly, When IHNC stage reaches 3.5, the outlet structure will
be fully opened. With the outlet structure open, flow from IHNC
to the lake will increase and stages along the IENC will be
relieved. Refer to Appendix A for more detailed discussion of
proposed operating procedures during hurricanes and for projected
water surface profiles under various hurricane conditions.

36. Design of the lock, dam and outlet structure will be based
on hydraulic conditions that would prevail with proper operation
of structures under the anticipated conditions outlined in para-
graph 29, "Hydraulics of lock and outlet structure." Should
incorrect operation occur, the following consequences, as they
affect safety of the structures involved, are considered to be
possible:

a. If lock gates are not closed when velocity reaches 3 feet
per second (a possibility that will arise daily): Problems to
navigation might result but the structures would not endangered,
Lock floor and approaches will be protected against erosion from
the normal maximum daily velocity of 6 feet per second that would
occur if there were no occasion to close the gate (i.e, if no -
vessels were to approach the lock). <

b. If the normal amount of opening in the outlet structure
is incorrect: Structures would in no way be endangered.
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c. If the lock gates are not closed when IHNC stage reaches
3.5 feet or when velocity through the lock would exceed 6 feet
per second (possibilities that will predictably arise several
times each year): Depending on the ultimate severity of storm,
erosion of the lock floor and approaches, undermining of chamber
walls and gate bays, and undermining of guide walls could be ex-
pected. If the storm were to approach SPIl intensity a hydraulic
jump in or near the lock might occur and lock chamber walls might

be lost.

d. If outlet structure gates are not opened when IHNC stage
reaches 3.5 feet, (a possibility that may arise several times a
year) consequences depend on storm severity. If SPH intensity
were reached the IHNC stage would raise to about the profiles
indicated on plates in Appendix A and head on the structures
would be severely increased. Total failure due to instability
of structures would not be expected but lock gates would be
overstressed and outlet structure gates would rupture. Stage damage
along the IHNC would occur prior to failure of the outlet gates.

DESIGN CRITERIA

37. Hydraulic criteria for structure design. Hydraulic conditions
for which the structures will be designed are based on the stages
described in paragraph 29, "Hydraulics of lock and outlet structures."
These are:

a. Extreme maximum direct loading due to a 14.9 foot direct
head with IHNC at elevation 7.0, lake elevation -7.9, lock gates
closed, outlet structure gates open and unrestricted flow .through
the outlet structure (refer to paragraph 29b (5)). Above-normal
design stresses will be used. Lock gates will not be operated
under this loading.

b. Normal maximum direct loading is assumed to be a head
of 4 feet. Stages of 4.0 in the IHNC and 0.0 in the lake would
produce this head (refer to paragraph 29b (4)). Normal design
stresses will be used except that above-normal stresses will be
permitted when this hydraulic loading is combined with assumed
boat-impact loads.

c. Extreme maximum reverse loading is with IHNC at elevation
7.6, lake at elevation 7.9 and waves acting on lakeward exposures
(Refer to paragraph 29b (3)). Above-normal design stresses will
be used. Lock gates will not be operated under this loading. -
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d. Normal maximum reverse loading is with IBNC at elevation
0.0 and lake at elevation 4.0 (Refer to paragraph 29b (2)). Normal
design stresses will be used except that above-normal stresses will
be permitted when this hydraulic loading is combined with boat-
impact loads. . i

e. For purposes of design of needle girders'to be infrequently
used for maintenance dewatering a water elevation of +5.0 will be
used. Normal design stresses will be used.

f. For purposes of design of the construction cofferdam a lake

stage and wave loading produced by the 25 year frequency storm is assumed.

Lake stage for this condition is 7.4 and significant wave height is

6.8. Above-normal design stresses will be used. Cofferdams will be
constructed to a top elevation of 8.0.

g. For purposes of design of the lock chamber walls a partial
unwatering of the chamber, to elevation ~4.0 for possible repainting
of the splash zone along the chamber wall face, will be assumed.
Concurrent water elevation outside the lock will be assumed at
elevation 5.0 as described in “e'" above. Above-normal stresses

will be used.

38, Structures will be designed for hawser pull or boat impact,
as appropriate, in accordance with the following schedule:

a. Guide and guard walls. 1,000 pounds per foot of wall
applied in either direction. :

b. Sector gates. 120,000 pound boat impact applied as a
concentrated load, except that skin plate and intercoastals will : P
not be designed for such load. ‘

c. Lock chamber walls. 1,000 pounds per foot of wall due to
vessel inside the chamber and applied in either direction, or 3,000
pounds per foot of wall due to vessel outside the chamber and
applied as an impact loading under storm conditions. The value
of 3,000 pounds per foot was arbitrarily selected on the basis
that boat load on outside of wall would, in all probability, be
caused by an angle of vessel incidence much greater than would
be anticipated from a vessel within the chamber.

DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS

39. Lock walls. Preliminary designs and estimates were made for
four alternative lock chamber walls which could, in each case, be
constructed in the wet. The four types of wall considered were:

a, Cantilever type constructed of prestressed concrete
cylinder piles with concrete filler between piles;
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b. A cantilever type similar to that described in the pre-
ceding subparagraph except that a reinforced, cast-in-place,
concrete super-structure would be used in lieu of the portions
of the cylinder piles that would project above water surface;

c. Gravity type,'filled, parallel steel sheet pile walls with
tie rods and wales;

d. Gravity type, filled, cellular steel sheet pile walls.

Because of the corrosive nature of the water at this site all walls
in which steel would comprise an exposed structural element were
assumed to require sand blasting followed by a zinc-rich primer

and coal tar epoxy coatings plus an-independent impressed current
type cathodic protection system.

40. Comparative estimates indicate that the parallel steel sheet
pile wall would be the most economical by a narrow margin.
Descriptions, work sketches and cost estimates for each type of
wall are included in Appendix C.

41. General features of the proposed wall are shown on plate 3.

It will consist of two rows of sheet piling tied together with a
wale and tie rod system. It will be filled with clam shells and
will be fendered on both sides. Riprap fill was considered because
of its inherently greater ability to withstand vessel impact. It
was not selected because the foundation material does not have ade-
quate strength to withstand the heavier loads riprap would impose.
All steel components will be protected from corrosion. Shell fill,
protected from scour by concrete or riprap, will be placed on both
sides of the wall to enhance its stability. The sheet pile rows
will extend down through the more pervious sandy layers into the
underlying clays to form a cutoff wall to provide more substantial
toe anchorage, and to more fully protect against possible under-
mining by erosion. The walls will not be designed for stability

in the totally unwatered condition as unwatering of the chamber
after construction is not anticipated. Instrumentation for the
chamber walls will not be provided.

42, Gate bays and gate bay construction methods. The gate bays
will be conventionally shaped reinforced concrete frames with
tops at elevation 13.5 and sills at elevationm -15.8 (-15.0 m.l.g.)
Each gate bay will be designed as a monolithic unit, supported

by piles, with pile load intensity determined by analyzing the
relationship of each pile to the pile group and to the resultant
of all forces acting thereon using the method of elastic center
as given in Andersen's ''Substructure Analysis and Design," second
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Edition, 1948, As discussed-in paragraph 32, the selection of
piles as the supporting medium is based on the proximity of under-
lying clay layers and on the impracticability of preparing, under
water, a suitable raft type soil foundation. Appendix C contains
a brief description of four types of bearing piles that have been
-investigated, and comparative estimates of cost therefor. Based
on the investigations made, steel piles have been selected for this
project., The 14 BP 73 piles will be designed for 86 and 114 tomn
capacities under the normal and above-normal stress conditions,
respectively, described in paragraph 37.

43. Each gate bay will be approximately eighty-six feet long and
about one hundred ninety feet wide. Recesses will be provided for
needle beams and girder on each end for use in future unwatering
work., Provision will be made at top of wall for gate machinery
and control houses, Instrumentation will consist of piezometers
for measurement of uplift beneath the base slab and reference
monuments for measurement of vertical and horizontal movement of
the concrete.

44, Two methods of constructing and placing the gate bays have
been considered. The first is based on construction of the lower
portion of each gate bay at a dewaterable shoreline site, placing
needle girders and beams to form a floatable chamber, then towing
the floating gate bays to the lock site and sinking them to their
precise final positions much as has been done in the closing of
tidal estuaries in the Netherlands. Top portions of the bays would
then be constructed and installation of gates and machinery accom-
plished. The second construction method considered was conventional
on-site construction within unwatered cofferdams., The first method,
though of great interest because of possible potential savings, was
found to be expensive because the only available site - about twenty
miles away = would require that a channel of about 20 feet draft

be dredged completely across Lake Pontchartrain. Further, as studies
of the two alternatives progressed it became increasingly evident
that methods of securely connecting a precast gate bay to the tops
of bearing piles, particularly in an underwater environment, could
not be considered functionally equal to a cast-in-place connection
and, in fact, would be of doubtful dependability. For these reasons
it was decided to proceed on the basis that a conventional con-
struction plan within cofferdams would be pursued.

45, Guide and guard walls. Guide walls will be constructed of
timber pile bents connected with a wooden walkway and fendered
on the channel side. They will form straight extensions of both
ends of the easterly lock wall and the south end of the westerly
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lock wall., A curved guard wall at the northerly end of the west
lock wall will assist vessel alignment prior to entry into the
chamber. The guide and guard walls at the north end of the lock
will terminate at steel sheet pile dolphins. Tops of the dolphins
and the guide and guard wall walkways will be at elevation 13.5.

46, Dewatering system. Each end of each gate bay will be provided

with recesses to receive a needle support girder and vertical .
needle beams. The support girders will be designed for this lock;

the required needles will, when needed, be drawn from storage at

other locks in the New Orleans District. Only two girders will be

furnished; thus, only one gate bay may be dewatered at a time,

The dewatering will be accomplished with portable pumps brought

to the site when an occasion for dewatering arises. The needle

support girders will be stored on pads installed on top of the

easterly chamber wall,

47. A similar dewatering system is planned for the sill area of
the outlet structure discussed in paragraph 53. It, too, will
have two girders so that only one gate area can be dewatered at

a time using portable pumps. Because the sill elevation of -15.8
(~-15.0 m.1.g.) is the same as for the sector gate bays it will be
possible to use the same needle beams as described in preceding
paragraphs. The needle support girders will be stored on pads
installed on top of the easterly lock chamber wall,

48, Sector gates, Radial gates of the sector type will be used.
Each leaf will be framed from curved skin plate and curved hori-
zontal ribs supported by equally spaced vertical girders which,

in turn, will be supported by a truss system that conveys all loads
to the hinge and pintle, Because of problems recently encountered
in the opening of similarly framed gates under reverse head con-
ditions, consideration was given to possible modifications to skin
plate nosing at the miter end and/or modification of the framing
itself, However, because of the relatively low reverse head on
this project (4.0 feet) it was concluded that the most suitable
solution would be to retain the planned framing and to design

the gate and its operating machinery for the loads predicted by
interpolating results recently obtained from model tests at WES.
Gates will have a top elevation of 13,5 to match adjacent walls

and can be removed and replaced by floating plant without de-
watering, Gates will be designed for combinations of dead load,
boat load and the water loads described in paragraph 37. The
sector gates will be painted with a cold tar epoxy coating.
Cathodic protection will be provided as described in paragraph 65 E e
following.
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49, Sector gate machinery. The gate machinery will consist of an
electric motor driven hydraulic pump unit, oil reservoir, valves

and accessories, piping, hydraulic motor, electrically-operated l
brake, speed reducer, angle drive unit, idler gear, rack and y
limit switch. The rack will be mounted on the sector gate and

the angle drive unit will be mounted in an open recess in the

sector gate bay so that the idler gear will engage the rack to

operate the sector gate. All other equipment will be located in

an adjacent watertight recess. A floating shaft will extend from

the angle drive unit through a watertight bulkhead to the speed

reducer, The speed reducer, brake and hydraulic motor will be

mounted on a common machinery base and the electric motor hydraulic
pumping unit, valves and accessories will be mounted on the oil

reservoir near the speed reducer assembly., The hydraulic pumping

unit will consist of a positive~displacement, variable-delivery

main pump with an integral positive-displacement, constant=-

delivery auxiliary pump. The main pump will be provided with

electric remote operated control for selecting four preset ad-

justable volumes., Selection of the preset adjustable volumes will

be accomplished through operation of four solenoid-operated pilot

valves or four relays operating potentiometer units which control

the operation of the servo-system. The auxiliary pump will provide

a positive source of pressure for operation of the servo-system.

The limit switch will be driven by a speed changer which will be
connected to the reducer output shaft. The pumping unit will

drive the hydraulic motor at a fast speed to operate the gate at
approximately 20 feet per minute for a 3 minute cycle and at a

slow speed of approximately 4 feet per minute for slow operations

at the beginning and end of a cycle or when otherwise required or S
desired. Two intermediate speeds also will be provided to give "
additional flexibility of speed control for filling and emptying

of the lock. As alluded to in the preceeding paragraph, machinery

design will take into account reverse head loadings from recent

model tests conducted by WES.

50. Control houses. One story control houses to shelter control
desks and the control panels will be constructed on the westerly
side of each gate bay. Floor elevations will be coincident with
top of lock walls, 13,5, which is above maximum high water. Both
sector leaves of both gates will be controllable from each house. _

51. Approach channels. Existing depths and channel widths are
adequate for mavigation needs during and after construction. No
approach channel excavation will be required. As described in para-
graph 29,e, stone protection for the approach channels will be
designed to resist erosion due to the highest anticipated velocities.
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52. Rock and shell dam. Top elevation of the dam, which 1s the
controlling elevation of the lock unit, has been established at

7.2 as discussed in Appendix A, The dam will provide access to

the lock from the west shore. It will be constructed of a clam
shell core with riprap and derrick stone protection designed in
accordance with the methods outlined in the U. S. Army Coastal
Engineering Research Center's Technical Report No. 4 titled ''Shore
Protection Planning and Design,' to withstand wave forces. A steel
sheet pille cutoff wall, extending from top of dam to the under-
lying clayey Nearshore Gulf Deposits, will connect from shore to
shore and will be continuous through portions of the dam and under
the outlet structure and the gate bay. Concrete sheet piles with
plastic interlocks were considered for this application but were

not considered suitable because of the anticipated difficulty in
driving them through the deep layer of shell fill. A shell-surfaced
roadway access ramp to the west lock wall and a parking area adjacent
to the gate bay will be provided. Location of these features and
the expected cross section of the dam are shown on plates 2 and 3.
Piezometric instrumentation of the dam is not planned.

53. Outlet structure. Appendix A establishes the need for an
outlet structure and describes the planned operational guidelines
that will apply under normal as well as hurricane conditions. The
structure will have three gated openings each 32 feet wide with
si1l at elevation -15.8. Piers will separate the gates, support
the gate operating machinery, and support a light concrete foot-
bridge on which the machinery line shaft will rest. The bridge

will be designed for dead load plus an assumed live load of 100 p.s.f.

and will be checked for 150 m.p.h. wind without concurrent live
load. As described in paragraph 29.e, a stilling basin will com-
prise the lakeward end of structure for control of the hydraulic
jump that could occur during high discharges. Two steel needle
girders will be provided so that, by obtaining concrete needle
beams from other locks in the District, future emergency unwatering
of a gate sill area would be feasible. Stairs will be installed

on the westerly end pier and the easterly side of the landward gate
bay to permit personnel access from top of lock, elevation 13.5,
down to top of dam, elevation 7.2 and to top of pier and footbridge,
elevation 33.0. No means of access will be provided between the
easterly end pier and the east shore. Instrumentation will consist
of plezometers in the sill and reference monuments on the pier por-
“tion of the structure, None will be provided in the stilling basin.

54, Outlet structure gates will be the vertical 1lift type, wheeled,
with horizontal girders and vertical diaphragms supporting a flat

‘skin plate. Seals will not be used because leakage of water in either

direction is of little consequence. Cathodic protection will be
provided.
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55. The lift gates will be raised by means of individual, geared,
electric motor driven wire rope, hoists. Each hoist will have a
helically grooved cylindrical hoist drum mounted on the pier at
each end of a gate. Operation of each gate will be accomplished
by the motor on the adjacent right pier. Power will be transmitted
across the spillway bay between piers with a medium speed solid

- line shaft supported on bearing pillow blocks. Wire rope will be
of the general purpose type, 6 x 19, improved plow steel, with
IWRC. Hoist machinery will be designed to raise or lower the gates
at a normal speed of about one foot per minute. The drive end unit
of the hoists will be provided with a brake to hold the load in
any position with the power off, and a traveling nut or rotating-
cam limit switch to control gate position. Dogging devices will
be provided to hold the gates in an open position when the machi-
nery is disconnected for removal of the gates.

56. Operations and maintenance buildings. Operations and mainte-
nance buildings will consist of a 6' x 8' 0il and paint storage
building and a 20' x 60' main building, both located on the west
lock wall. The main building will be partitioned for radio

room, lockmaster's office, toilet, storeroom, entry, locker

~room, work room and an equipment room housing the standby generator.
Approximate locations of buildings are shown on plate 2,

57. Protective structures. Exposure of the lock chamber walls
and lakeward gate bay to the open lake renders them vulnerable to
damage from drifting or uncontrolled vessels particularly during
storms. The lock chamber walls will be designed to resist result-
ing impact loads, assumed to be 3,000 pounds per linear foot in
intensity during storm attack, but the lakeward gate bay cannot
practicably be designed to resist such forces. Consequently,
protective dolphin clusters consisting of a 3-unit king pile with
9 peripheral battered piles will be placed as shown on plate 2 to
intercept any potentially damaging craft. Other dolphins of steel
sheet pile construction will be placed at the end of the lakeward
guide and guard walls, as shown on plate 2, so as to protect

those structures from collision damage if approachlng tows are
improperly positioned.

58. Fire Protection. A 200 gpm electric-motor-driven fire pump
with a minimum pressure rating of 100 psi will be provided. Hose
outlets and hose reels will be provided in accordance with EM 1110-
2-2608.

59. Potable water, Potable water is available from the west side PN
.of the lock. Connection to the existing city water main will be <
made and potable water will be piped across the dam to the opera-

tion and maintenance buildings on the west lock wall.
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60. Sewage Treatment. Sewage will be disposed of through a direct
connection to the city sewer system. The new sewer will be run

from the toilet room in the main operations and maintenance building,
down the access ramp, along the westerly portion of the dam and

then to the nearest point in the city lines.

61. Natural Gas System. A natural gas system will be provided
for supplying gas fuel to the engine generator set and space
heaters in the main operations and maintenance building. Natural
gas 1is available from the west side of the lock. Connection to
the existing utility gas main will be made and gas will be piped
across the dam to the operations and maintenance building on the
west lock wall. '

62, Electrical. The lock will be electrically operated from

the two control houses, one at each end of the lock (see para-
graph 50). The houses will be electrically heated. Power will

be obtained at the voltage supplied by the local utility, and
transformed as required for the proper utilization voltages.
Switchboards, of the motor-control center type, containing circuit
breakers, control items for the sector gates, lights, and other
circuits will be installed at the most practical locations, prob-
ably in each control house. Lock gates will be controlled through
manually operated switches located on consoles in each control
house. Each gate will be controllable from each of the two con-
soles. To aid in trouble shooting, each gate circuit will con-
tain switches to completely isolate the several control loops

from the balance of the circuit.

63. Vertical 1ift gates in the outlet structure will be elec-
trically operated and controlled. Each of the three hoist units
will be operable from a control panel in the landward lock control
house. When IHNC stage reaches 3.5 the lift gates can be operated
to open fully without requiring an operator to mount the piers

and travel the footbridge. A control-transfer switch will be
provided at each hoist so that control can be moved from the
central panel. Local control of any one hoist will be used for
try-out, testing, and for normal minor variation of partial gate
opening where it is desirable to have a direct visual indication
of gate position.

64. Incandescent lighting will be used throughout the lock and
outlet structure to minimize illumination loss due to momentary
outages. A gas engine driven generator, sized to operate re-
sistance heaters and lights simultaneously with either the sector
gate machinery, or the 1lift gate machinery, will be installed

for emergency use. For use in maintenance and testing, a sound
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powered, common-talking, non~ringing test telephone circuit,

with at least two plug-in hand telephones, will be available with
jack boxes located wherever control and/or power conductors ter-
minate. Permanent mounted, sound powered telephones shall be
installed in both control houses and in the 0&M building for normal
communication purposes.

65. Corrosion control system. Water quality data obtained at the
Lake Pontchartrain connection with the IHNC shows chloride con-
centrations varying between approximate limits of 290 and 12,000
parts per million. The maximum corrosion rate for submerged
ferrous structures occurs in an environment having a chloride
concentration of approximately 18,000 parts per million. On

this basis, local-corrosion-cell action will proceed with great
speed, and severe corrosion damage to an exposed, non-protected
steel structure would result. To prevent corrosion of the steel
lock gate structures, the sheet-piling walls, the wales, tie rods,
tie-back walls, stay bolts and stay plates, an impressed current
cathodic protection system will be installed. Since the vertical
lift gates associated with the outlet structure can be lifted
free of the water for periodic maintenance, protection against
corrosion will be provided by the installation of a system of
sacrificial anodes.

a. Lock Gates. Protection for the lock gates will be pro-
vided by a system of cable-supported Durichlor-51 Type "G"
2 inch x 9 inch anodes suspended from insulated clevises. Anode
strings on the exterior and interior of the skin plate will be
suspended within an anode guide consisting of 4-inch diameter,
Schedule 80, rigid-plastic pipe fastened to the skin plate or
ribs by means of formed, flat-iron brackets, welded to the struc-~
ture. Cutouts, (or windows), will be provided in the anode guide
at each anode to permit exit of the protective current. Anode
strings will be capable of being removed from the top of the gate
structure for inspection or replacement. Four strings of 5 anodes
each will be provided on the exterior and interior of the skin
plate. Protection of the main gate framing ard the fender supports
will be provided by 8 free-handing strings of four anodes each.
Strings will be supported from insulated clevises, and insulated
guide brackets will be provided at intermediate frame members.
An eyebolt will be installed at the bottom frame member, and a
nylon-rope stay line will extend from the bottom anode, through the
eye-bolt and up to a snap fastemer at the clevis. This stay line
will preclude any movement of the free-~hanging anode string during
water turbulence and will assist in removal and replacement of the
anode string for inspection and replacement. A terminal and re-
sistor cabinet will be provided on the top of the gate, in a loca-
tion accessible to the walkway, for connection of the anode strings
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to the header cable, and to provide a means of readily inserting
control resistors, if necessary. Each anode string cable will be
continuous, without splices, from the anodes to the terminal and
resistor cabinet. Anode leads on the top of the gate structure
will be installed in Type 40 rigid plastic conduit.

b. Lock Walls. Sheet piles will be bonded together, electri-
cally, after driving by means of a No. 6 plain steel reinforcing
rod welded to the pile sheets at the top. Bonds will be provided
between pile sheets, wale channels, tie rods and stay bolts,
to assure electrical conductivity. Protection for the exterior
faces of the walls exposed to the water of Lake Pontchartrain, and
to the water in the lock chamber, will be provided by a system of
suspended anode strings installed in Schedule 80 plastic pipe
guides, similar to those used on the sector gate skin plate.
Approximately forty strings of 4 - 2" x 9" anodes will be in-
stalled at intervals of approximately 20' on each exterior face
of each sheet-pile wall. Anode strings may be removed from the
top of the lock wall, for inspection or repairs. Because they will
be suspended within the configuration of the "Z'" pile sheets the
anode strings and guides will be protected from mechanical damage.
Protection for the internal faces of the pile sheets, the wale
channels, tie rods, stay bolts, and interior tie-back walls which
will be exposed to water—saturated-shell fill, will be provided by
forty 3" x 60" Durichlor-51 Type "E" anodes placed on the undisturbed
lake bottom, midway between the pile sheets. Individual leads will
be brought to the top of the wall in 1/2-inch plastic conduit for
mechanical protection. Connection to the header cable will be made
in conduit fittings suitable for insertion of balancing resistors,
if required, between individual anode lead and the header cable.

c. Rectifiers. Four dual rectifiers, each having two separa-
tely adjustable d.c. outputs, and suitable for outdoor installation
will be provided. Each rectifier will serve one gate leaf, and
one-half of one chamber wall. Rectifiers have been sized on the
basis of supplying 0.5 milliampere per square foot of painted
surface. Ample allowance has been made for increased current
requirements, as the paint deteriorates or may become damaged.

d. Adjustment of system. Prior to placing the impressed
current cathodic protection system in operation, a complete pre-
protection survey will be made of the lock gates and lock walls.
Structure-to-reference cell potentizls will be measured at selected
locations on each gate and at intervals along the outside and in-
side of the lock walls. Perforated plastic drain-pipe test wells
will be provided in the clamshell ballast to enable measurements
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to be made of the lock wall interior faces. Measurements of
potential will be made using a copper-copper sulphate reference
cell and a corrosion voltmeter having an internal resistance of

at least 200,000 ohms per volt, or a potentiometer voltmeter.

After the pre-protection survey has been completed, the entire
system will be placed in operation and the system voltages adjusted
to give a maximum structure-to-reference cell potential over the
entire area of approximately -1.00 volts, with protective current
"on." After the system has operated for a period of several
weeks, to permit initial polarization of the structure, the in-
stallation will be resurveyed and measurements of potential taken
with current "on and "off." The system voltages will be adjusted
to provide potential readings, with current "off,'" of 0.22 to 0.30
volts more negative than the pre-protection potentials. Periodic
adjustive surveys will be made until stable operating conditions
are obtained. Reports of the surveys will be forwarded, through
channels, to the Office, Chief of Engineers, in accordance with
requirements of EM 1110-2-3701 dated 15 May 1962,

e. Outlet Structure Gates. A sacrificial anode system was
chosen for these gates. 2Zinc was selected as the anode material,
due to the low solution potential of the metal. A zinc anode sys-~
tem will not disturb the coal tar epoxy coating system by the
evolution of hydrogen at holidays in the coating. A system of 24
pound zinc anodes will be installed for protection of the skin
plate of each gate. Each bay of the open side of each gate will
be protected by means of one or two, 24 pound anodes installed within
the physical boundaries of each bay (see plate 6). Ends of the
gates, wheels, and gulides will be protected by anodes located on
the end beams.

66. Access roads. Since the tie-ins for the rock dike abut existing
public roads, no access roads will have to be constructed. Local
interests will bear the responsibility of providing permanent ease-
ments for all public roads used for access both during and after
construction.

CONSTRUCTION MATERIALS

67. Sources. An investigation of sources of construction materials
has been completed and results thereof are presented in 'Lake Pont-
chartrain, Louisiana and Vicinity, Design Memorandum No. 12,
Sources of Construction Materials" approved 30 August 1966.

REAL ESTATE REQUIREMENTS

68. The Seabrook Complex is essentially located in the lake. Lands
necessary for permanent rights-of-way are limited to a small area
.at west tie-in of the rock dike with the existing shoreline. Since
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land in this area is very expensive, its valuce is appraised on a
square-foot basis. The lands required are estimated as follows:

5,640 sq. ft. unpaved @ $1.25/sq.ft. = $ 7,050
1,020 sq. ft. paved @ $2.25 sq. ft. = __ 2,295
Subtotal $ 9,345
Contingencies 20% 1,855
Total $11,200

Because access roads already exist in the project area, permanent
easements needed for access purposes will be acquired by usage
permits issued by local interests.

ENVIRONMENTAL QUALITY

69. Since the project area has essentially no land, it does not
lend itself to planting for screening or baffling effects. The
low design elevation and general location of the structures will

reduce their intrusion on the general esthetic values of the area.

~ Structural components and buildings on the lock wall and gate bays
will be painted to blend with each other and the surrounding en-
vironment. Special design of the entrance gates to the lock site
and other small features will be incorporated into the final
design to add to the scenic value of the area. A boat-launching
facility constructed by the Orleans Levee District and located
adjacent to and on the west side of the Complex contributes to

the recreational quality of the area.

COST ESTIMATES

70. Estimate of first costs. The estimated cost for construc-
tion of the Seabrook Lock complex in accordance with the project
plan presented in this design memorandum is given in table 3,
following. The estimate is based on July 1969 price levels. For
division of the estimated costs between Federal and non-Federal
interests, see table 4 in paragraph 71.
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TABLE 3

ESTIMATE OF FIRST COSTS

Line I1tem: :Estimated: : :
Item No.: Description :Quantity :Unit:Unit Cost : Amount
: : : : $ : $
01 +LANDS AND DAMAGES : : :
1.:Land Cost : : : :
: (a) Unpaved : 5,640:5.F.:¢ 1.25:$ 7,054
: (b) Paved : 1,020:S.F.: 2,25: 2,295
05 :LOCK : : : :
2.:Excavation~Lacustrine Deposits + 210,000:C.Y.: 1.25: 262,50C
3.:Shell Fill :. 277,000:C.Y.: 3.45: 955,653
4.:Cofferdams : e : :
: (a) Steel Sheet Piling S-28 : : : :
: (24 Mo. Rental) : 5,696:Ton : 176.00: 1,002,495
. (b) Set, Drive & Pull + 590,070:5.F.: 3.10: 1,826,217
: (¢) Shell Cell Fill :+ 123,650:C.Y.: 4,60 568,790
5.:Dewatering : :L.S.: H 530,0C0
6.:Excavations - Structure : 31,150:C.Y.: 2.10: 65,415
7.:Riprap Stone - in Wet : 43,100:Ton : 10.50: 452,550
8.:Derrick Stone : : : :
: . (a) Stone in Dry : 19,100:Ton : 13.65: 260,715
: (b) Stone in Wet’ : 33,200:Ton : 10.50: 348,662
9.:Rock Spalls : 22,000:Ton ; 8.95: 196,600
10. :Lock Chamber Walls . . : : - : :
(a) Plain Steel Sheet Piling Z-27 + 212,200:S.T.: 5.35: 1,135,27C
(b) Fabricated Piling s 2,100:S.F. 7.95: 16,695
: (¢) Metal Work :  264,000:Lb., : 0.37: 97,682
: (d) Shell Fill : 55,500:C.Y.: 3.90:. 216,450
: (e) Timber Fenders : 12,360:L.F.: " 10.00: 123,6C0
11.:Guide and Guard Walls : : H R :
: (a) Treated Timber "Marine Piling" ¢+ 50,200:L.F.: 4.00: 200,800
: (b) Treated Timber "Framing & Planking" : 81 :MBrFM: 840.00: 68,040
: (¢) Timber Fenders : 5,600:L.F.: 10.00: 56,080
12. :Mooring Dolphins : : : :
: (a) Plain Steel Sheet Piling S-28 : 10,100:S.F.: 5.50: 55,5350
: (b) Shell Cell Fill : 2,100:C.Y.: 3.90: 8,160
: (c¢) Timber Pile Clusters 'Marine Pilins": 12:Ea. : -3,000.00: 36,000
13.:Steel Bearing Piles : : : :
(a) 14BP73 : 28,200:L.F.: 9.50: 267,¢2
: (b) 12BP53 : 1,800:L.F.: 7.45: 13,418
14.:Pile Loading Test : 4:Fa. 3,045.00: 12,180
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Line Item: :Estimated: - :
Item No.: ) Description sQuantity :Unit:Unit Cost : Amount

: H : : $ : $
15.:Concrete : : : :

¢ (a) Gate Bays : : : :

: (1) Slab :  5,180:C.Y.: 45.00: 8 233,100

: (2) Walls : 3,600:C.Y.: 75.00: 270,000

(b) Outlet Structure & Stilling Basin : s : :
: (1) slab : 3,100:C.Y.: 45.00: 139,500
(2) Walls : 2,100:C.Y.: 75.00: 157,500 *
(c) Retaining Walls : 140:C.Y.: 75.00¢ 10,500
16.:Portland Cement : 19,400:8b1.: 5.50: 106,700
17.:Steel Reinforcement :2,111,000:1Lb. : 0.16: 337,760
18.:Cut Off Walls-Steel Sheet Piling MA-22 : 69,350:S5.F.: 4.75: 329,412
19.:8ector Gates 788,000 Lbs. - Steel : : : :

: (Including Painting & Embedded Metals) : :L.S.: : 604,000
20.:Vertical Lift Gates (123,000 Lbs. Gate : : : :

: {Including Painting & Embedded Metals) : :L.S.: : 93,000
21.:Needle Girders : 64,000:Lbs.: 0.45: 28,800
22.:Mlscellaneous Metal Work : :L.S.: : 63,000
23.:Cathodic Protection System : :L.S.: : 107,200
24.:Sandblasting & Coaltar-Epoxy Painting : : : :

: Steel Surface ’ : 810,360:S5.F.: 0.65: 526,734
25.:Control Houses : 2:Ea. : 3,700.00: 7,400
26.:0perating Machinery : :L.S.: : 310,000
27.:Engine Generator Set : 1:Ea. : 12,000.00: 12,000
28.:Electrical Work : :L.S.: : 282,000
29.:Water Distribution & Fire Protection : : 2

: System : :L.S.: : 32,000
30.:Sewvage System : :L.S.: : 20,000
31.:Natural Gas System : :L.S.: : 24,000
32.:Foot Bridges : 3:Span: 1,800.00: 5,400
33.:0perations Building . :L.S.: : 32,000
34.:Paint Buildings : :L.S.: : 1,600

:SUBTOTAL : : ; 12,523,549

:Contingencies @ 20% + : : : : 2,476,451

:Total Estimated Contractors Earnings : : : :

: Pilus Cuntingencies : : : : 15,000,000

30 :ENGINEERING & DESIGN 8% * : : H : 1,200,000
31 :SUPERVISION & ADMINISTRATION 8% + : : _1,200,000

:TOTAL ESTIMATED FIRST COST

es ss as

:$

17,400,000
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71. Comparison of estimates. A comparison between the estimate

of cost presented in this design memorandum and previous estimates
for the Seabrook Lock unit is provided in table 4, following (price
levels of the several estimates are shown in parenthesis). In each
case, pursuant to the requirements of local cooperation, a non-
Federal contribution is shown amounting to 30 percent of the costs
apportioned to hurricane protection (half of the estimated construc-
tion costs).

TABLE 4
COMPARISON OF ESTIMATES

: Project : Latest : Design
¢+ document : approved : memorandum
testimate (1) :estimate (2): estimate

Item s(Dec. 1961) :(July 1969) :(July 1969)
: $ : $ : $
FEDERAL _ : : :

Locks : 4,727,000 : 7,510,000 :15,000,000
Engineering and design : 265,000 : 900,000 : 1,200,000
Supervision and administration: 388,000 : _ 530,000 :_1,200,000
Subtotal : 5,380,000 : 8,940,000 :17,400,000
Less non-Federal contribution : ~-_ 807,000 : -1,341,000 :-2,610,000
Net Federal cost : 4,573,000 7,599,000 :14,790,000

NON-FEDERAL (Cash contributions):

For Seabrook lock hurricane
protection purpose

807,000 : 1,341,000 : 2,610,000

8,940,000 i17,400,000

TOTAL 5,380,000

* sesscoge

(1) House Document No. 231, 89th Congress, lst session.

(2) Project Cost Estimate (PB-3) dated 1 July 1969.

72. The total difference of + $3,560,000 between the project
document estimate and the latest approved estimate is due primarily
to price level increases, December 1961 to July 1969.
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73. The total difference of + $8,460,000 between the latest approved
estimate and the estimate presented in this design memorandum is
due to the following:

Changes in lock foundation design: excavation of

lacustrine deposits and replacement with shell

fi11 (+ $1,184,000); and addition of bearing piles .

for gate bay support (+ $254,000)....cciveevseccessa..+ $1,438,000

Changes in cofferdam design and other provisions

for construction dewatering including those due

to deficiencies of lacustrine foundation material

and enlargement of area to be dewatered due to

addition of outlet strUCtUre.cvecscsrsosrsvssassescse + 3,051,000

Addition of outlet SELUCEULE . v e seveennnooeeronseseeost 934,000

Addition of timber pile clusterS..eccecesecsosevesaast 36,000
Change in type of lock Wall..-......--...o......‘....- 19,000
Addition of 1and COSES.iseeveereccrssosessscssassacssset 11,000

Addition of 550 L.F. of guide wall.eeeeeeessoaseeossot 196,000
Addition of Operation and Maintenance facilities.....+ 146,000

Addition of sandblasting and coal tar epoxy
painting steel surfacesS..ceeceeesseetcessecrsscsnonssst 632,000

Addition of cathodic Protection......eseeeeesssececest 129,000

Reanalyses of requirements for engineering and
design and supervision and administratiof...eceee.e..t 970,000

Raising of lock walls, lowering of dam crest and net

of other changes in plan resulting from these and

foregoing modifications also more detailed planning

and refinement of estimateS.ieceescsesscsssresonnsanset 936,000

74. Estimate of annual charges. The estimated total investment .
costs and annual costs for the Seabreok Leck unit are shown below.

Investment costs include interest during construction at an interest

rate of 3-1/8 percent for one-half of an assumed 3-year construc-

tion period. Annual charges are based on the same interest rate

.and an assumed 50-year project life. The estimated annual mainte-

nance and operations cost is based on a current analysis of require-
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ments for the lock structure and appurtenant facilities proposed
herein. Like estimated first costs, it reflects July 1969 price

levels.

N

Estimated total first costs $17,400,000 '
Interest during construction 816,000
Total investment costs 18,216,000

Annual costs: , )

Interest $ 569,000
Amortization . 156,000
Maintenance and operationms 180,000

Total annual costs , 905,000

PROJECT JUSTIFICATION

75. General. Completion of the Lake Pontchartrain, Louisiana and
Vicinity, project will return benefits of very considerable magni-
tude from reduction of hurricane-induced f£lood damages to existing
and future developments. Estimates of these benefits easily exceed
estimated project costs. The Seabrook Lock unit, as an integral
feature of the Lake Pontchartrainmtbarrier plan, is justified on the
basis thereof, and also on the basis of its requirement for mitiga-
tion of adverse salt water intrusion to the lake, adverse flow
conditions to riparian users, and increased current velocities in
the IHNC that are detrimental to facilities therein, all attribut-
able to the MR-GO navigation project.

76. Project formulation and evaluation. The Seabrook Complex is —
not a separable unit of the Lake Pontchartrain Barrier Plan, there=-

fore, an incremental justification and individual economic analysis

is not practicable. '

COORDINATION WITH OTHER AGENCIES

77. General. As mentioned in paragraph 12, the State of Louisiana,

Department of Public Works, was appointed project 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, which will —_—
provide the local cooperation for all features of the project other

than those located in St. Bernard Parish, actively assisted in coordi-

nating the project planning. The project plan presented herein is

acceptable to both of the above agencies.
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78. U. S. Fish and Wildlife Service. Extensive coordination with
the U. S. Department of the Interior Fish and Wildlife Service was
accomplished relative to the Seabrook Lock feature of the ''Lake
Pontchartrain, La. and Vicinity," project. By letter dated 4 Novem-
ber 1966, the Regional Director, U. S. Fish and Wildlife Service,
Atlanta, Georgia, was informed that detailed planning for Seabrook
Lock was underway, provided a tentative operating plan for the lock,
and requested to furnish views and comments thereon. Subsequent to

a meeting held relative to the salinity control in Lake Pontchartrain

and in response to LMNED~PP letter dated 18 January 1967, the Regional

Director, in a letter dated 26 April 1967, stated "...it appears

at this time that operation of the lock at full discharge capacity
throughout the full tidal cycle can be tolerated insofar as fish and
wildlife resources are concerned."” In addition, by letter dated

17 April 1967, the Regional Director was informed that preparation
of a general design memorandum for the Seabrook Lock was underway,
apprised of significant design modifications in the authorized lock,
and requested to furnish views and comments on the modified plan.

In a letter dated 7 June 1967, the Regional Director stated "...lower-
ing the controlling elevation of the rock dike to elevation 7.2 feet
will have no effect on fish and wildlife resources. On the other
hand, the auxiliary water control structure should provide a more
flexible system for salinity control in Lake Pontchartrain." The
Regional Director also suggested that "...a salinity surveillance
system be located in Lake Pontchartrain after the Seabrook structure
is in place." Relative to the Regional Director's suggestion, upon
completion of the lock, an adequate evaluation of the effects of lock
operation on the salinity regimen :and a detetmination as to the
extent that the lock operation is producing the salinity regimen in-
dicated by model data will be provided. Copies of the above corre-
spondence are contained in Appendix B.

79. Federal Water Pollution Control Administration. By letter
dated 19 April 1967, the Regional Director, Federal Water Pollution
Control Administration of the U. S. Department of the Interior,

was informed that preparation of a general design memorandum for
the Seabrook Lock was underway, apprised of the departures from

the project document plan, and requested to furnish views and
comments on the modified plan. The Regional Director requested, in
his letter of response dated 23 June 1967, that consideration be
given to the following:

a, Minimizing water quality degradation during construction.

b. Constructing and operating the control structures 80 as
to insure that ecological conditions remain unchanged.
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c¢. Precluding mosquito breeding problems caused by increasing
the Lake Pontchartrain water level, as a result of the hurricane
protection project, thus flooding the lowlands bordering the lake.

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

Provisions relative to water quality degradation during construc-
tion, 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 B.
With respect to the concern relative to mosquito breeding problems,
in the event that the average level of Lake Pontchartrain is raised,
it is noted that the Lake Pontchartrain Barrier Plan will not result
in any material increase in the average lake level, but will serve
only to prevent uncontrolled increases in lake levels during hurri-
canes. :

80. Louisiana Wild Life and Fisheries Commission. By letter

dated 17 April 1967, the Director, Louisiana Wild Life and Fisheries
Commission, was informed that preparatiom of a general design memo-
randum for the Seabrook Lock was underway, apprised of significant
design modifications in the authorized lock, and requested to
furnish views and comments on the modified plan. In a letter dated
2 May 1967, the Director recommended that provisions be installed

in the Seabrook Lock to allow salinities in Lake Pontchartrain to
be adjusted as may be necessary for the maintenance of fish and
wildlife resources. Relative to the above recommendation, upon com-
pletion of the lock, an adequate evaluation of the effects of lock
operation on the salinity regimen and a determination as to the
extent that the lock operation is producing the salinity regimen
indicated by the model data will be provided. Copies of the above
correspondence are contained in Appendix B. :

81. New Orleans Public fervice Inec. Subsequent to project authori- .
zation, extensive coordination covering operation of the Seabrook

Lock for riparian needs was accomplished. WNOPSI (New Orleans Public

Service, Inc.), the electric utility for the city of New Orleans,

operates steam electric generating stations on the IHNC and the

MR-GO and is the controlling riparian use; therefore, its satisfac-

tion will insure that all riparian needs are adequately provided
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for. Based on careful engineering studies relative to adverse
effects of the Seabrook Lock on NOPSI cooling water requirements,
Mr. L. J. Cucullu, Vice-President and Chief Engineer of New Orleans
Public Service, Inc., in a letter dated 10 February 1967 stated

that his agency is in agreement with the proposal presented in
IMNED-PP letter dated 1 February 1967 to operate Seabrook Lock at
full discharge capacity on a continuous basis. Copies of the above '
correspondence are contained in Appendix B. :

ce .

SCHEDULE FOR DESIGN AND CONSTRUCTION

82. Tt is planned that the entire Seabrook Lock complex will be
constructed under a single contract. The proposed schedule for com-
pletion of design and construction is as follows:

Submission of Design Memorandum No. 2, :
Detailed Design - ] : October 1970

Submission of plans and Specificatidns February 1972
7 Advertise for bids - July 1972
Award dontract ‘ ’ September 1972
Start construction October 1972
Complete construction ' ‘May 1975

83. The portion of the above schedule concerning construction is
based on the following assumed sequence of contract operations:

Phase I. October 1972 - December 1973. Predredge lacustrine
deposits and place shell fill in entire lock area. Construct lake~
ward cofferdam, unwater, and construct lakeward gate bay and sector
gate.

Phase II. September 1973 =~ December 1974. Divert navigation .
to the west of lock site and start landward cofferdam. Remove lake-
ward cofferdam and reuse the piling and shell fill to complete land-
ward cofferdam. Construct landward gate bay, outlet structure, re-
taining walls and install sector and lift gates. Comstruct lake-
ward guide wall, guard wall and dolphins and place stone protection
around lakeward gate bay. ; _

Phase III. July 1974 - January 1975, Start construction of
lock chamber walls. Predredge lacustrine deposits in area to be
‘occupied by dam. Remove landward cofferdam, using the cell fill in
dam core. Place stone protection around lock chamber wallsy on
floor of lock and around landward gate bay and outlet structure.

.
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Construct section of dam east of outlet structure and complete south=-
east guide wall. Complete the mechanical and electrical installation
and testing. '

Phase IV. December 1974 - May 1975. Divert navigation through -
1ock chamber. Construct remainder of rock dam and southwest landward
‘guide wall. : :

84. To maintain the design and construction schedule, the following
allocation of funds, by fiscal year, will be required:

Thru FY 1969 $ 537,000
FY 1970 340,000
FY 1971 340,000
FY 1972 . " 149,000
FY 1973 ' 5,200,000
FY 1974 : | 7,900,000
FY 1975 2,934,000

OPERATION AND MAINTENANCE

85. Maintenance will consist generally of repairs to lock com-
ponents and maintenance of cover stone layers on the dam. Operation
of the lock will be in accordance with standard operating procedures
modified as described in Appendix A because of the dual operational
function peculiar to this lock. Operation and maintenance will be
under the supervision of the Operations Division, New Orleans District,
Corps of Engineers, as shown on figure 1, following. The force re-
quired to operate and maintain the lock is estimated as follows:

No. Pogition Grade

1 Lockmaster S=-8

h Asst. Lockmaster S=6

5 Lock operators w-8

5 Lock operators W7 _

2 Lock equipment repairers w-8 ‘
1 Clerk . GS-3

RECOMMENDATION

86. It is recommended that the project plan for Seabrook Lock
presented in this design memorandum be approved, and that further
detailed design related to this unit of the Lake Pontchartrain,
Louisiana and Vicinity hurricane protection project proceed on the
basis thereof.
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APPENDIX A

SECTION I
FLOOD RELIEF MITIGATION

1. General.

a. The "Lake Pontchartrain, La. and Vicinity" project,
authorized 27 October 1965, consists of two independent features:
the Lake Pontchartrain Barriexr Plan and the Chalmette Area Plan.
Only the former is pertinent to this report and, in particular, the
Seabrook Complex feature of the Barrier Plan. The rationale of the

Barrier Plan is to limit the uncontrolled entry of hurricane tides into

Lake Pontchartrain, thereby controlling the average lake stage while,
at the same time, preserving navigational access to the lake. To
prevent any interchange of flow between Lake Pontchartrain and the
IHNC (Inner Harbor Navigation Canal) during a hurricane, a con-
trolling elevation of 13.2! was established for the Seabrook Complex.

b. The term "controlling elevation" as used herein refers to
the elevation at which freeflow over the Seabrook Complex will
commence. With respect to hurricane flood control objectives, the
crest elevation of the rock dike is considered to be the controlling
elevation of the Complex, inasmuch as the required elevations of the
chamber walls, gates, and gate bays must be based on considerations
relating to the safe and efficient operation of the lock in compliance
with navigational needs. Elevation 13.2 is required to prevent free-
flow over the rock dike and lock during passage of the SPH (Standard

Project Hurricane) critical to the IHNC; i.e., a hypothetical hurricane

on track F. Refer to plate A-1. The SPH on track F produces the
highest stages in the IHNC. Stages resulting from the SPH on tracks
critical to the south shore of Lake Pontchartrain are not high enough
to overtop the dike from the lakeward direction.

2. Measures to afford stage relief in the IHNC.

a. All development located immediately outside of the
authorized plan of protection is subject to the hazards of flooding
from hurricane-generated surges. The present industrial development
located along the THNC is particularly subject to severe flooding
hazards since this industry is located at approximate elevation 5.0
on the floodside of existing and authorized protective works. Conse-
quently, the Seabrook Complex feature of the authorized plan has
inspired much inquiry by the IHNC industries as to whether or not
the Seabrook Complex would increase the susceptibility of the
industries to flooding in the event of a hurricane.

la11 elevations used herein are in feet and refer to mean sea
level datum unless otherwise noted. '



b. As originally authorized, the Seabrook Complex would
be closed throughout the duration of a hurricane, thus limiting
inflow from the MR-GO (Mississippi River-Gulf Outlet) and IHNC to
Lake Pontchartrain. Careful review of this plan revealed that
retarding the hurricane surge in the IHNC and permitting a stage of
13.0 in the canal would greatly increase flood hazards to development
along the canal. Consequently, studies were made to determine an
optimum operational scheme for the Seabrook Complex; that is, a method
which would not appreciably alter the existing flood relief conditions.

3. lowering the controlling elevation.

a. The passage of Hurricane Betsy in September 1965 demon-
strated that, under certain conditions, permitting flow to enter Lake
Pontchartrain from the IHNC is advantageous, in that it affords stage
relief to development along the IHNC. Studies were made to determine
whether or not the controlling elevation of Seabrook Complex could be
lowered thus allowing lakeward overtopping in the event of a. hurrlcane
and providing better relief to the industries on the canal.

b. A detailed report on the controlling elevation is pre-
sented in LMNED-PP letter dated 19 October 1966 subject, "Lake
Pontchartrain, La. and Vicinity - Report on Controlling Elevation of
Seabrook Lock." ThlS report, approved by LMVD on 12 January 1967,
established elevation 7.2 as the optimum grade for the rock dike.

This elevation would allow overtopping from the canal to the lake,
thus affording better stage relief than the authorized plan, and would
not significantly increase the level of Lake Pontchartrain.

c. The project document plan contémplated that the top of
the lock walls lakeward of the barrier be at elevation 7.2. As
described in the letter report cited in paragraph 3b above, a re-
evaluation of factors pertinent to safe and efficient operation of
the lock revealed that the top of the lock walls should provide at
least 10 feet of freeboard above normal high tides. Based on records
from 1922 to 1965 at nearby locations, the mean elevation of annual
high tides at Seabrook, excluding hurricane tides, is 3.5. Irrespective
of hurricane conditions and based on the foregoing, the height of
the lock walls was established at elevation 13.5.

4, Outlet structure.

a. In an attempt to provide additional flood relief, studies
were made to determine whether or not stages in thé canal could ‘be
further lowered by passing flows through the Complex during a hurricane.
The most feasible means was to construct an outlet structure adjacent
to the lock and allow it to dlscharge flows into the lake for a
relatively short period of time provided that the dlscharge would not
significantly increase the average lake stage and alter grade




requirements for lakefront levees. Computations disclosed that

passing flows through an outlet structure for the condition which

produced the maximum average lake stage, i.e., the SPH on track A
\ (see plate A-1l) the average lake level would be increased by only
0.06 feet, consequently, not affecting lakefront levee grades.
For this same condition it was revealed that this modified plan,
in conjunction with other features of the Barrier Plan, would
serve to decr«ase stages in the IHNC by some 2 to 3 feet below
existing conditions. For hurricanes approaching on track F (see
plate A-1), it was determined that this modified plan would produce
stages essentially the same as those which prevail under existing
conditions. This modified plan for the Seabrook Complex, and the
remaining features of the Barrier Plan, would not increase the
susceptibility of the industries to flooding.

| b. A gated outlet structure as described in the text of

? this design memorandum is proposed as the most feasible measure for

‘ discharging hurricane flows in the IHNC. Other purposes regarding
the necessity for an outlet structure are presented in paragraph 12
of this report. The proposed structure will be comprised of
three gate bays, each bay 32 feet wide with a sill elevation of -15.8.
The gates will be of the vertical 1ift type so that they may be
regulated to provide any flow as may be required.

5. Design operational plan.

a. Based on the studies described above, a plan for operating
the gated outlet structure to reduce flood stages in the IHNC during
hurricanes has been formulated. The operating procedure for stage
relief in the IHNC provides for the gates of the outlet structure to
be fully opened when a stage of 3.5 occurs on the IHNC side of the
| lock and to remain open for the duration of the hurricane. Flows from
: the IHNC will pass into the lake continually throughout the hurricane

regardless of the track. Lockages will continue for some period of
time after the outlet structure gates have been fully opened and
cease when a stage of 5.0 is obtained on the IHNC side of the lock.
At this time, the lock personnel will fully close both sets of lock
gates and leave the lock site. The Complex will remain unmanned
throughout the duration of the hurricane.

! b. To satisfy riparian flow requirements discussed in

- Section II of this appendix, the outlet structure will normally be
operated to provide an opening of approximately 260 square feet. One
gate bay will be partially opened on a continual basis to provide
this flow area. After completion of the Seabrook Complex, a data

( N collection system will be established, and it will serve to determine

== any future modifications to the operating procedure described herein

’ as may be necessary. The Complex will otherwise be operated as

described above.




6. Conclusions.

a. By lowering the controlling elevation of Seabrook Complex
and by modifying the Seabrook Complex to include the gated outlet
structure, hurricane flooding along the IHNC will be about the same
or lower (depending on the hurricane track) than under existing
conditions. Plate A-2 shows stage-hydrographs for existing and proj-
ect conditions for the SPH on track F critical to the IHNC. Based on
these hydrographs, flow profiles for the IHNC were computed and are
shown on plate A-3. These profiles represent maximum stages that
would result from an occurrence of the SPH on track F. Four profiles
are depicted: the profile for existing conditions; the profile
for the project as originally authorized, with the rock dike at ele-
vation 13.2; the profile with the rock dike at elevation 7.2; and
the profile with the rock dike at elevation 7.2 and the gated outlet
structure open. The latter three conditions were computed with the
barrier structures at the Chef Menteur and Rigolets Passes in place.
The last profile shows that with the rock dike at elevation 7.2 and
the gated outlet structure open, stages in the IHNC will be about the
same as under existing conditions for track F.

b. Plate A-4 shows the stage hydrographs for existing and
project conditions for the SPH on track A critical to the south shore
of Lake Pontchartrain. Based on these hydrographs, flow profiles
for the IHNC were computed to reflect the maximum stages likely to
occur in the canal for the SPH on track A (see plate A-5). The pro-
files depicted are for the same conditions as described in paragraph
6a above. These profiles show that with the rock dike at elevation
7.2 and the gated outlet structure, open stages in the IHNC will be
generally 2 to 3 feet lower than under existing conditions for track A.
About two-thirds of all experienced hurricanes in the Lake Pontchartrain
area have come from a generally southerly direction (track A) and
about one-third has come from the east (track F). It is therefore
concluded that the present plan for the Seabrook Complex to include
a gated outlet structure in conjunction with the remainder of the
barrier plan will, on balance, decrease the flood hazard to IHNC
industries on the floodside of the authorized protective works.




SECTION II
DETERMINATION OF FLOW AREA REQUIRED
FOR RIPARIAN USE AND SALINITY CONTROL

7. General. The authorizing document provides for construction
of a sector-gated navigation lock at the Lake Pontchartrain terminus
of the IHNC. The authorized dimensions of the lock are 84 feet wide
by 800 feet long, with a sill elevation of -15.0 m.l.g. Extensive
model investigations were conducted in connection with the pre-
authorization studies to determine the salinity regimen that would
result with the overall project in place. Subsequent to project
authorization, extensive additional coordination concerning operation
of the Seabrook Lock for salinity control and canal flow for riparian

needs was accomplished. The Federal and state fish and wildlife agencies

have approved the salinity regimen developed in the model studies for
operation of the authorized Seabrook Lock with all gates fully open

on a continuous basis. The NOPSI (New Orleans Public Service, Inc.),
the electric utility for the city of New Orleans, which operates steam
electric generating stations on the IHNC and MR-GO and whose needs for
cooling water dwarf all other riparian needs, has agreed to the flow
regimen corresponding to the above operation of the authorized lock
(see paragraph in text of this design memorandum entitled "Coordination
with Other Agencies"). A discharge-duration diagram depicting the
flow regimen for the typical tidal cycle with the lock operated as
described above is included herein as plate A-6.

8. IHNC traffic.

a. Traffic entering and leaving the IHNC at Seabrook includes
barge tows, work boats, pleasure craft, and other miscellaneous craft.
The Board of Commissioners of the Port of New Orleans (Dock Board) has,
since 1946, maintained records of openings of the 0ld Seabrook Bridge
and the number of bottoms passed. For the years 1946-1961, annual
totals only are available; subsequent to this date, monthly records
are available. Bridge openings and bottoms passed are, for all
practical purposes, a direct measure of the traffic which would
traverse the lock since the restricted vertical clearance of the bridge
(2 feet above mean high tide) precludes the passage, with the bridge
closed, of all traffic except very small craft such as skiffs and
outboard hulls.

b. Opening data for the 2l-year period, 1246-1966, are
shown in table A-1. The number of openings per year varied from
a minimum of 4,497 in 1947 to 12,602 in 1957. The average number
of openings per year is indicated to be 7,991. For the period
1962-1966, for which monthly totals are available, openings per
month vary from a minimum of 422 in January 1966 to a maximum of
1,147 in May 1965. The above data, plotted by years, are shown
on plate A-7.



c. Table A-1, in addition to presenting data on bridge
openings, also shows the bottoms passed. For the period 1946-
1966, the bottoms passed per year varied from a minimum of 8,177
in 1947 to a maximum of 29,449 in 1957. The average number of
bottoms passed per year for the above period is indicated to be
19,157. For the period 1961-1966, the monthly totals varied from a
minimum of 1,056 in December 1962 to a maximum of 3,075 in July
1966. Data indicating the number of independent bottons passed
are not available; however, ‘most openings appear to be for a single
powered vessel towing one or more barges.

d. Study of existing records and analyses of the various
factors relating to traffic indicate little likelihood for radical
changes in traffic at the Seabrook site.

9. Flow requirements. As previously stated, the respective
interests have agreed that the needs for salinity control and
riparian use w1ll be adequately met by maintaining the flow reglmen
shown on plate A-6. The needs for salinity control and riparian use
tend to be in conflict: ' satisfying the former requires a sharp
reduction in ex1st1ng flows while any reduction is undesirable from
the standp01nt of riparian use. As has been previously indicated,
the NOPSI need for flow for coollng water is the controlling riparian
use and its satlsfactlon will insure that all riparian needs are
adequately prov1ded for. ‘NOPSI would prefer a mlnlmum average flow
of about 7,000 c.f.s. A flow of this magnitude would however,
produce excessive salinities. As previously indicated, NOPSI has
agreed to a flow regimen producing a substantlally smaller average
flow. Requirements for cooling water are highest in the month of
Augusut when both power demand ‘and water temperature in the canal
are at their max1mum values.

10. Reduction in flow due to traffic.

a. The theoretical capacity of the authorlzed lock for
passing flow is subject to reduction by 1nterruptlons occas1oned by
use of the lock to pass navigation traffic. ‘The magnitude of the
reduction would be a function of the number of lockages requlred and
the average lockage time.

b. The maximum number of potential lockages for the month
of August, based on the brldge opening data for the 5—year perlod
for which monthly 1nformatlon is available, is indicated to be
1,110 (August 1965, see table A-1l). .The average number of potential
lockages per day, based on the above, is approx1mately 36.




.

c. Experience at the Calcasieu and Vermilion Locks on
the Gulf Intracoastal Waterway has demonstrated that normal barge
traffic may safely transmit an open lock provided the average velocity
of flow in the lock is not in excess of about 3 feet per second.
Based on the flow regimen shown on plate A-6 and the average lock
area of approximately 1,430 square feet, the average velocity would.
exceed 3 feet per second 29 percent of the time. The average
number of lockages per day for the month in question would, therefore,
be about 11, assuming that the passages are distributed uniformly
throughout the day.

d. The maximum number of bottoms passed in the month of
August during the 5-year period for which monthly information is
available was 3,017 (August 1966, see table A-1l). The number of
bridge openings in the same month was 1,072. The approximate number
of bottoms per opening was, accordingly, three. As previously
stated, the information to determine the independent number of bottoms
per opening is not available. In the absence of such information,
average lockage time has been estimated as the time required to
lock through a tug with two barges. The average lockage will be
accomplished against a small head, inasmuch as the head producing
3 feet per second in the lock is 0.4 foot and a head of 3 feet will
almost never be exceeded. The estimated average lockage time is
developed in the following table:

Operation Time required--mins.

Close far gate

Tow enters lock

Close near gate

Moor tow

Open far gate

Tow leaves lock
Total

[\S]
Ofw W WwWwwutw

e. Based on 11 lockages per day and an average lockage time
of 20 minutes, the total time required for lockages is 3.65 hours per
day. The flow lost by interruption due to lockages is, therefore,
represented by 52% of the area under the discharge-duration diagram
for the 7-hour period when the velocity through the lock is in
excess of 3 feet per second (see plate A-8). This area represents
approximately 75,000,000 cubic feet of discharge or 24.1 percent
of the total flow through the lock in an average day. A reduction
of this magnitude in the theoretical flow approved by NOPSI is
clearly unacceptable.



11. Outlet structure. The availability of sufficient flow
to meet the regimen agreed to by fish and wildlife interests and
NOPSI can be insured by the addition to the authorized Seabrook
Complex of a gated outlet structure. Studies indicate that a gated
structure of the same width and depth as the authorized lock will
pass approximately 27 percent more flow than the lock under any
given head. The additional area required in a gated structure to
compensate for the lockage loss will be 1428 , 0.241 or approxi-
mately 270 square feet. 1.27

12. Conclusion. The outlet structure will be located adjacent
to and on the east side of the lock. The purposes of the structure
will be several: to pass hurricane flows thus providing high stage
relief to the IHNC in the event of a hurricane critical to the
canal; to guarantee adequate flow for riparian users by compensating
for losses in total flow due to lockages; and to maintain salinity
control. The outlet structure would be comprised of three bays
32 feet wide with a sill elevation of -15.8. Since the gates are
of the vertical lift type and since the available flow area far
exceeds the flow area needed for riparian users and for salinity
control, as previously determined, the gates could be regulated to
satisfy any flow requirements as would be necessary to satisfy these

purposes.




TABLE A-1
TABULATION OF SEABROOK BRIDGE OPENINGS AND NUMBER OF VESSELS
PASSED FROM 1946 TO 1966

Year Month Vessels passed Openings
1966 Jan 1,722 422
Feb 2,078 474
Mar 2,725 552
Apr 2,436 531
May 2,428 529
Jun 2,766 694
Jul 3,075 1,106
Aug 3,017 1,072
Sept 2,397 907
Oct 2,288 754
Nov 2,147 727
Dec 2,024 990
Total 29,103 8,758
1965 Jan 2,022 791
Feb 1,762 701
Mar 2,002 801
Apr 2,710 929
May 2,981 1,147
Jun 2,687 1,051
Jul 2,523 1,054
Aug 2,715 1,110
Sept 1,466 522
Oct 2,206 491
Nov 2,298 502
Dec 1,760 438
Total 27,132 9,537
1964 Jan 1,352 601
Feb 1,489 679
Mar 2,236 981
Apr 2,231 991
May 2,279 949
Jun 2,705 1,013
Jul 2,870 1,073
Aug 2,666 1,074
Sept 2,747 1,074
Oct 2,429 896
Nov 2,641 1,026
Dec 2,341 935
Total 27,986 11,292



TABLE A-1 (cont'd)

Year Month Vessels passed Openings
1963 Jan 1,263 575
Feb 1,256 530
Mar . 1,953 747
Apr 2,043 847
May 2,054 879
Jun 2,078 956
Jul 1,798 863
Aug 2,105 908
Sept 1,711 817
Oct 1,866 839
Nov 1,390 659
Dec 1,129 558
Total 20,646 9,178
1962 Jan 1,371 594
Feb 1,506 732
Mar 2,021 875
Apr 2,078 868
May 2,217 973
Jun 2,096 903
Jul 2,012 895
Aug 1,899 815
Sept 1,711 741
Oct 1,579 655
Nov 1,440 600
Dec : 1,056 503
Total 20,986 : 9,154
1961 20,631 9,514
1960 26,818 11,151
1959 23,833 8,738
1958 27,128 9,660
1957 29,449 12,602
1956 25,210 10,221
1955 18,979 7,222
1954 13,754 6,068
1953 12,896 5,567
1952 14,410 - 6,026
1951 14,387 6,152
1950 10,222 5,441
1949 10,776 5,509
1948 10,270 5,276
1947 8,177 4,497
1946 9,508 6,244

~—




SECTION III
DETERMINATION OF DESIGN DIFFERENTIAL HEADS

13. General.

a. Studies were performed to determine the different
head differentials across the Seabrook Complex for various conditions.
These studies involved the analysis of: (1) real time relationships
between design hurricane stage-hydrographs in Lakes Borgne and
Pontchartrain produced by hurricanes approaching on tracks considered
critical to the project area; and (2) the computation of backwater
stages through the IHNC from its terminus at Lake Pontchartrain to
its junction with the MR-GO. The synthetically computed stage-
hydrographs at each terminus of the canal for each track considered
are shown on plates A-2, A-4, and A-9. The Lake Borgne stage-
hydrograph represents stages in the IHNC at its junction with the
MR-GO, and the Lake Pontchartrain stage-hydrograph represents the
stages at the junction of the IHNC and the lake. These hydrographs
show some lead or lag time in occurrence of peak stages at each
terminus and demonstrate that peaks do not necessarily occur
coincidentally even though this is possible.

b. The maximum differential stages were determined for
each hydrograph and then backwater computations were performed
through the IHNC from the lower to the higher stage to determine the
stage on the IHNC side of the complex. The response of the stages
in the IHNC was assumed to occur instantaneously with fluctuation
of the stages in Lakes Borgne and Pontchartrain.

c. Normal maximum tidal fluctuations, as well as the
direct and reverse head differentials caused by the design hurricanes,
were investigated in these studies. As later tabulated, the normal
tidal fluctuations produce differential heads of 4.0 feet across the
Complex for both the direct and reverse head conditions. In this
report, a direct head is considered to produce lakeward loading;
that is, the condition in which the stage on the IHNC side of the
Complex is higher than the concurrent stage on the Lake Pontchartrain
side. Reverse head is that condition producing gulfward loading;
that is, the condition in which the stage on the lakeside is higher
+than the concurrent stage on the IHNC side. '

1l4. Flow line computations.

a. Since the lock gates will be closed during the discharge
of hurricane flows, the control structure must pass all flows until
the rock dike is overtopped, at which point the rock dike serves as
a weir. For free discharge through the outlet structure, the
discharge was computed by the rating curves for the structure. For
the condition where free discharge occurs over the rock dike, the
discharge over the rock dike was computed with the use of the weir

aA-11



equation Q = CLH3/2 where C = 3.0 and L. and H are the width of the
weir crest and the differential head across the weir, respectively,
expressed in feet. For submerged weir conditions, the discharges were
computed with the use of the curve shown on figure 5-5 of the fifth
edition of Handbook of Hydraulics by Horace Williams King and Ernest
F. Brater. When the dike is overtopped the outlet structure is said
to be in a submerged condition, i.e., the tailwater depth is
approximately 70 percent of the headwater depth. For this condition,
the discharges through the structure were determined with the use of
results of model studies performed by WES (Waterways Experiment
Station) , Technical Report 2-633 and Technical Report 2-655.

b. The Manning formula was used in the determination
of friction losses along the channel of the IHNC, where the value
of "n" selected for the channel was 0.035.

c. Flows in the IHNC will be restricted by the bridges for
U. S. Highway 90, the Southern Railway, and the Louisville and
Nashville Railroad. Low steel on the railroad bridges is at an
elevation of 5 feet and these bridges will be overtopped by tides
from critical hurricanes. Flows through the submerged bridge
openings were computed with the use of the orifice formula
Q= CA(2gH)1 2, where A is the area of the submerged openlng in
square feet, g is the acceleration due to grav1ty, and using a
conservative coefficient of 0.70. Flows over the bridges were com-
puted by means of the weir formula Q = 2.91H!*5, This procedure is
outlined in EM 1110-2-1409, Backwater Curves EE_River Channels.

15. Tabulation of design differential heads. Tables A-2 and
A-3 reflect the direct and reverse head stages, respectively, for
the design hurricane tracks investigated and addltlonally for the
normal high tide fluctuations, and further reflect the maximum
differential head caused by each condition.

TABLE A-2
DIRECT DIFFERENTIAL HEADS

Track or Stage on IHNC = Stage on Lake Differential

Condition Direction Side of Complex Side of Complex Head
SPH F 8.0 -0.2 8.2
SPH A 6.6 4.5 2.1
SPH c 7.0 -7.9 14.9
Normal high tide Lakeward flow 4.0 0.0 4.0

A-12
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TABLE A-3
REVERSE DIFFERENTIAL HEADS

Track or Stage on IHNC Stage on .Lake Differential

Condition Direction Side of Complex Side of Complex Head
SPH ' a 7.6 | 7.9 0.3
Normal high tide Gulfward flow 0.0 4.0 4.0

16. Maximum design water elevations. In addition to the maximum
differential heads likely to occur across the complex are the maximum
design water elevations which might obtain at the Complex with the
barrier at the Chef and Rigolets Passes in place. The maximum design
water elevation is 8.6 on the IHNC side of the Complex and 8.5 on the
Lake Pontchartrain side. These stages are both produced by the SPH
on track A (see plates A-4 and A-5).




SECTION IV
WAVE DATA

17. Wave data.

a. The parameters which determine wave characteristics
are the fetch length, windspeed, duration of wind, and the average
depth of water over the fetch. In determining the design wave
characteristics, it was assumed that steady state conditions prevail;
i.e., the windspeed is constant in one direction over the fetch and
blows long enough to develop a fully risen sea. The windspeed (U),
the average velocity over the fetch (F), is obtained from isovel
patterns for the synthetic hurricane chosen as being critical to the
location of interest. The average depth of fetch (d) is the average
depth of water as shown by the charts and maps for the area plus
the increase in water elevation caused by wind setup. Data necessary
to determine design wave characteristics in the vicinity of the
structures are shown in table A-4.

TABLE A-4
DATA USED TO DETERMINE WAVE CHARACTERISTICS

F - Length of fetch 5 miles
U - Windspeed 85 m.p.h.
swl - Stillwater level 8.5 ft. on lakeside of
structure site
8.0 £ft. avg. for 5-mi.
fetch
d - Average depth of fetch 23.6 ft.

The significant wave height (Hg) and wave period (T) were determined
from the data in table A-4 above. The equivalent deepwater wave
height (Hé) was determined from table D-1 of Technical Report No. 4
prepared by the Coastal E?gineering Research Center, June 1966,
which relates d/L, to H/H,. The deepwater wave length (Lgy) was
determined from the equation: L, = 5.12 T2, Wave characteristics
for the design hurricane which are pertinent to the design of the
structure are shown in table A-5 below:



TABLE A-5
WAVE CHARACTERISTICS - DESIGN HURRICANE

Hg - Significant wave height 8.0 ft.
T - Wave period 7.1 sec.
Lo - Deepwater wave length 258 ft.
d/Lg - Relative depth 0.09147
HS/Hé - Shoaling coefficient 0.9406

Hé - Deepwater wave height 8.51 ft.
H(;/T2 ~ Wave steepness 0.169

ay - H, breaking depth 10.34 ft.
Hyg - Average of highest 10% of all waves 10.16 ft.
Hl - Average of highest 1% of all waves 13.36 ft.

b. The stillwater level used for determination of wave
characteristics (el. 8.5) is very nearly equal to the stillwater
level at which extreme maximum reverse loading will occur (el. 7.9
lakeside); consequently, the wave characteristics shown above will
be used to calculate extreme reverse loading.

A-15
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
AND
MISSISSIPPI RIVER - GULF OUTLET, LOUISIANA

SEABROOK LOCK
DESIGN MEMORANDUM NO, 1, GENERAL

APPENDIX B
CORRESPONDENCE RELATIVE TO COORDINATION
WITH OTHER AGENCIES

Letters to;ﬁ,S. Fish and Wildlife Service, Atlanta, Georgia,
dated 4 November 1966, 18 January 1967, 17 April 1967 and
19 April 1967; and replies of 26 April 1967 and 7 June 1967.

Letter to Federal Water Pollution Control Administration,
Dallas, Texas, dated 19 April 1967, reply dated 23 June 1967;
and acknowledgement dated 25 July 1967 :

Letter to Louisiana Wild Life and Fisheries Cbmmissibn,_
New Orleans, Louisiana, dated 17 April 1967; reply dated
"2 May 1967; and acknowledgment dated 8 May 1967.

Letter to New Orleans Public Service, Inc., New Orleans,
Louisiana, dated 1 February 1967 and reply dated 10 February 1967




LD PP h ovemher 19K4

My. Walter A. Gresh, Reilonal Direector
e &, Department of the Interior

Fish and Wildlife Tervice

Aureau of Hport Pishoriss and Wildlife
Peachtree-Sevaath Duilidn;

Atlmnta, Georgia 30303

Jeay My, Gresh:

As you know, this office is nov sngaged in detailed plannins for
the “Leke Fomtchartrain, La. mnd Vieinity,” hiurricane orotection proj-
eet. One feature of the nrolect is the Usabvrook ock--a multinpurvose
gitructure at the lakevard end of the Imnner tarbor Navigation Canal
(I4#2) for eomtrol of hurricsae inflow. and for mitigating undesirsble
nlterationa in the soaliaity regimen {n Laks Pontchartrain ans the
narstes adlacent to Lake Lormne and exceaszive currents in tre INNC, both
of which hawe developed aa 2 result of the comatruction of the
¥igsissippl River-Culf Cutlet (MR-GO). 3Based on stulies made in con-
nection with detalled zlanning, a tentative anerating plaa for the lock
nas bean devzloped which we are presanting herein for your consideretien
and comment.

It should Wwe borne in mind that say operating plan miet provide
some flow for riparisn usea. Ccasideration of dsta developed in the
wmodel studies made prior to authorization of the projeet indicates that
the requirsrentse for ssliniiy contrel are in conflict with: thoes for
ripariss use. Generszlly speaking, the requirsmsnts for salinity econtrol
would dlctate uze of the lock to drastically miuce interchenze of flow
botwaen Leke Pontchartrain znd the MR-GOC, wvhile those for riparian use
vould dictate anininum interference Ly the loek t¢ such interchange )
consistant with adaquate econtrol of currents in the IHGC, A summary of
salinity date for the high and low inflow sears used in the model studles
is inclogsed. ‘hese data show that 1f all intarchange betwzen the IHXC
snd Lake Pontclhartrsin wvere sliminnted, sslinity conditione vould
epproxinmate those whick obtained prior to construction of the ®R-CO,
vhile, 1f the lock wers allowed to remain open on & continucus basis,
sversge salinities in Lake Pontchartrain would be frorm two to three times
aizher. In deriving a nlen of operation, tharefore, a corproslae betveen
the conflicting requi rements mumt Le reached.
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Model data are not available for aperation of the lock for
discharge settings other than full diversion capeacity. However, such
cata may be obtsined Uy interpolation between model data for the look
closed and fully open. 3Salinity data obtained in this manner for
operation at one-third of full cepacity are shown ou thue inclosure.
It will be noted thet this operation would result in sslhhities in
the marsh adjacent to ths MR-(0 which are generally little Jdifferent
than those obtalning vrior to comstruction of the MR-GO. SZalinities
in Lake Pontchertrain would, bhowever, he substantially higher,
partiecularly in hirl inflov years.

Specific model data ooncerning opsration of the loek to provide a
diversior rate on the flooding period of the tidal cycle different
than that on the ebb are not available, However, it seems evident that,
if the dlscharae for ebhr flow (fiow from iake FPontchartrsin into the
IiNC) were increased eitnout changing the dischargze for flood flow,
little caange would result {n the zalinities sl:own for the one-third
capacity coperation on the inclomed summsery, and that sny change which night
result would tend to Le in the direction of lower, rather than higher,
salinities. Such en opemation would hLetter serve the needs for riparisn
water use, inasnuch es [T wouid roughly double the average flov in the
IHYC and #R-CO.

The matter of overation of HYeabrouk lLock end the requirements for
salinity coatrol vers discussed at some length Jduring s wmeeting hald in
this office on 11 May 19AF. at which reoresentatives of your Service
and the Louwisiana Wild iifs and Plsheries Commiasion ware preseat. As
we underatend it, your office congiders that sowe increase in salinities
over those representstive of pre~-MR-GO conditions would probebly be
desirable, but that raiical inereases should he avoided. We propose
to operate the lock 20 as to utilize its full discharge capaeity durinc
periods when the flow is moving from Lake Pontchartrain into the IANC,
end to reduce the diversion to ome-tinird of full cupacity during pertods
of cpposite flow. We consider that the data shown on the survey for the
cne-~third capacity operation are representative of what salinity
conditions would de under the operation proposed.

Your comzents regardiuvg the proposed overating nrocedure are
requested. Inasmuch as further planning is dependent upon resolution
of this matter, your cooperation in furrishin: comments at the sarliest
practicsble date will de very much appreciated. We shall he ploased to
meet with you in this office, at your convenience, tc discuss the pro-
posed procedure if vou feel that such discumsions would be of value.

Sincerely yours,

Inel THOMAR J, BOWgy
Salinity sumary = . Colonel, C¥

Dist >
Coples shed: /inci striet Enginaer
U.B.Fish & Wildlife Ove, Vickasburg

o}

e



iiote: Interryptions for lockacen
have bdeen neglected. Ouch
interrustions would not
significantly alter the
data shown.

Source: Teechnical Rsport %o.
U. 5, Army Yngineers Watewways “xveriment Station, Vieksburp, Mississippi

Hger inflow vear hame teat
(zefore MR-GO)

Seabrook Lock in place and:

1. Operated at full Jdisch. capacity
2. Operated at 1/3 disch. cepacity®
3. Closed continuously

Tow inflow year bhase test
(Bafore MR-GO)

Seabrook lLock in place and:

1. Cperated at full disch. capacity®
2. Dperated at 1/2 disch. capacity?
3. Closed continuously®

LAYE PONTCUARTAALH, TA. & VICINITY

GRASROOE LOCK
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Hr. walter A. Cres:: . degisanl Director
J. @, Departuent of tqe Intsrior

Fish and 14life Larvice
Fenchtrese-Gevertt “ulldilag

Atlanta, Ceorgia 30103

Dagr r. Gresn:

Tlease refor to nur leottar dates b ¥ovemier 19445 whies Corvarded
a tentative osperating wrocedurs for the Gaabrook iock vhich was
wuthorized for corstruction under the lLake Pontcehurtrsin, la. snd
Vieinity ., projact.

A myetine to dlscuzz the tentative procadure weas held iw this
offfee on 17 Jmnuary 136¢7. Tour office was represented by Messrs. Smith
and Cammberlein renresentaiives of the Bureau of Suorts Pisueries an:
#1ldlife in Viciadarg, ¥laeisaippl, the Burean 07 Tormercial Fisheriss iz
Galveston. Texns, and the Louisisns Wild Jife 232 Pisheries Commission
algo participated iu the reetiug., The U. 0. Arsy Jorps of Engioeere was
repregantec by Mr. J. . saekr and other peracanel of %this office, and
¥r. ilenry Shasons of the U. . Arey Inzineer ¥alorweys Experinent
Station. Vickshury, Missiseippl.

Avyllable Geta regardins effects cof the ¥isgiaslppd River-Gulf
Dutlet  La..” and "Laze Pontchartrain, La. and Viefuity,® projsetz on
salinities in {ake Pontenartrain and Tthe saraves ailncent to the
Misslgouippl Fiver-Gulr dutlet ere conteined iz Techulcal Report %e.
2-53%, dated Noveuber 1963, whlch wes wubligned by tie Watarwsys
Zaperiment Station and containg the results of extensive model invest!-
getiona undertaken by them irn esnnection with the rreautherisation planping
for the lake Poutchurtraia, La, snd Vielmity,™ nroject. Iu & base test
refiecting conditioms vrior to construetion of the ississipp]l River-Oulf
Cutlet , maximum, minimun, snd average salinities in Lake Pontehartrais
and in the mershez adjescent to the Mississippi River-Gulf Dutlet ware
deternsined for doth s hWigh inflow and & lov inflow year. Additional
teats vare run to determine salinities with the ¥issiseipp! River-Guir
Outlet in pimce, doth with and withount control works st Ceadronk. A
gsted comtrol structure vas uscd in the model tosts and salinities
detercined for the full acharge capacity of the structure ,eni Oar
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o -tnird and two-thiris reduetiona in the digeharse capacity of the
structure. %ne resulte for the hage test (before 'dasivsippi Hiver-
Culf Outlet) sud the coutrolled sase with “iasisaippi Tdver-Culf OJutlet
in place ana structure capscity reduced by two-thirls are zummarised
helow:

Avernce Galinity (PPv)

Figh Ianflow Year

P~ PRyt

Marsh ad)scent

Lake Pontehurtrain L. bo MR-
Yia.  Mex. Avg.  HMia. Max.  Avg,
Saze Lost a50 1,780 1, 0%0 285 6,750 2,55k
Countrolled casy.-
two-tuirds reduction i
in siructure capacity 1,990 3,700 2490 2.4p0 £,950 5,707

tov Iuflow Yesrw

Eage test 1,5T%  3.5%% 2,077 3,275 10,125 K,L6R
ATautrolled cape——

two-thirds reductis:

in grruyetars caumclity T,h3% 5,505 BL,220 3380 19,00 6,730

$Interuolated frog a0ie). :iatu.

It will ba moted that tho above veluss for the soatrolled case are the S
same a3 those previsuslr Surnishs:d for the asontrolled esse vith the )
nuthori zed Beabrook Lock oparated et P11l diecrarse capacity, 1t hawlawe
been leterwinnd Ly the ¥Watrreava txperirmert 2tation that the lock oparated
st ull Alscherae cacucity is zauivalant $0 the control strueture used

in the model tost operated with two-thivds reduction in ddscherpge
capheity.

Tased or our ddscussions at the meeting, we uaderstand that tha
zalinity conditions represented by the dats for the coutrolls: case as
Fiven above sre consifered hy you te be reeeptatle insofer as the pres-
ervation sud/or enhancoment of Tish ani wildlifs vzlues {s concerned. ue
furthar uaderstond that vou consider the details of the cantrol woras
necesgary Lo produss, in tha crototyne, Lhe gelinity conditions
corresranding to the wodel dsta showa, to be o metter Por enginesring
4eternination v thx Corps of Tnglneers,
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sip, falter A. Gresh

I¢ {3 recognizod that thers 1g sote #lewent af uncertaint: in
regard to how 2losely actual conditions subaszaect Lo comstruction
vill follow the resulta lndileatsd by the model teats. It is,
ascordingly. esrees that corrective sction would mave to ue taken in
the evert that nosteonstruction expericnce ahould {ndleates coniitions
marvedly oifferent fron those indigete by the model data.

Yo ara rrozasating flov lats dased on the abhove cousiderations te
the “ew Orleans Publie Service, Ine., and wnon verelpt of thair con-
curreace, fhall rezums dAetsadled nlanaing Tor the Seabroek Lock. We
anall be pleass¢ Lo keep you informed wn the denign prograssesn,

Your enoveration ia resnlving this matter i{» appreclated.

2incersly yours,

TUDMAL T WOWEE
a2t

ffolon=l, CX
Nigsricet asineer

Copies fumnished:
U.S.Fish & ¥{1dl4fe fervieca, Vicksburgz, Miss,
Le, '/i1d Iife % Pigheriea Comm, Yev Orleams, Ls.

WES, ATTN: Mr. ienry Simmons

Ch, Hydraulics Br., Engrg. Div.

i



UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

BUREAU OF SPORT FISHERIES AND WILDLIFE

PEACHTREK-SEVENTH BUILDING
ATLANTA, GEORGIA 30323

April 26, 1967

District Engineer

U. S. Army, Corps of Engineers
P. 0. Box 60267

New Orleans, Louisiana 70160

Dear Sir:

Reference is made to your letter of January 18, 1967, regarding tentative
operating procedures for Seabrook Lock, a feature of the Lake Pontchartrain,
Louisiana, and Vicinity project. Based on applicable model studies and

our discussions in your office on January 17, it appears at this time

that operation of the lock at full discharge capacity throughout the full
tidal cycle can be tolerated insofar as fish and wildlife resources are
concerned.

The Louisians Wild Life and Fisheries Commission, in its letter of

April 13 commenting on your letter of January 18, points out, however,

that the 5.5 p.p.t. salinity indicated for Lake Pontchartrain in a low
inflow year approaches the upper tolerance limit for the extremely valuable
Rangia clam resource. In view of this, and since, as you point out, there
is some uncertainty as to how closely post-construction conditions will
follow the results indicated by the model, we strongly feel that operations
must be modified if necessary to insure continued desirable salinity levels.

We suggest, therefore, that conditions in Lake Pontchartrain be monitored
periodically after construction, and request that the need for corrective
action be determined jointly by this Bureau, the Bureau of Commercial
Fisheries, and the Louisilana Wild Life and Fisheries Commission. In this
regard, we again call to your attention the need for maintaining full
flexibility of operations to meet the requirements both of riparian use
and of salinity control.

Your letter of April 17 regarding alterations in lock design has been
received and is now being reviewed. Personnel of our Vicksburg, Mississippi,
field office will be contacting your staff to obtain additional information
as necessary. We will provide our comments as soon as we possibly can.

Sincerely yours,
t Walter A. Gresz
Regional Director
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Hdr. Walter A. Cresh, Rerional Direetor
J. S. Departuent of the Interior

Fish and Wildlife Service

Bureau of Sport Pisheries and Wildlife
Peachtree-Seventh Buildir

Atlanta, Georria 30323

JeAr My, Cresh-

This office is presently engared {n preparins a general design
meworandum for the Seabrook Lock, construetion of vhich was authoriged
by the Flood Comtrol Act of 1965 (Publie Law 89298, approved 27
October 1965). _

The lock 1is to serve the multiple purposes of hurricane flood
control., salinity control, and curreat control. The general layout of
~ the loek is shown on inclosure 1, and additional descriptive material
is contained in House Document 231, 89th Conrress, lst Session. The
following significant alterations in the authorized lock will be incor-
porated into the design:

8. The Chief of hngineers has approved a charye in the eon-
trollin: elevation of the lock from 13.2 feet mean sea level to 7.2 feet
nean ae’ level. This char-e will be effected by lowering the crown of
the rock dike which will tie the lock to the levee svstam.

b, Ao auxiliary structure will be provided to permit
diversions for salinity control and riparian use during perioc!s when
thae lock is passin: traffic. Your attention is invited to our neeWings
and corresponience rclative to the matter of salinity control. and in
particular to our letter of 18 January 1967 which sets forth the
salinity regimen that the Seabrook works will de operated to raintain,

Recause of the urzent nature of the work covered by the Jesign
memorandurs, ve are operatins om a much compressed plannin” schedule.
It will, accordingly, be very much appreciated 1if your comments are
rrovided not later than 14 July 1967.

l
Copies furni®hed: w/o incl
U.S.Fish'& Wildlife
Service.

Vickstmrg, Miss.

1 Inel THOMAS J. BOWEN ’ :

Dwg - Seabrook Lock Colonel, CE I%fao W%'ald Life & Figh.
(f1le B-2-22077, plate 9) Distriet Engineer Ik

Sincerely yours,



UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

BUREAU OF SPORT FISHERIES AND WILDLIFE
PEACHTRER-SEVENTH BUILDING
ATLANTA, GEORGIA 30323

June 7, 1967

District Engineer

U, S. Army, Corps of Engineers
P. 0. Box 60267

New Orleans, Louisiana 70160

Dear Sir:

This letter has been prepared in response to your request of
April 17, 1967, for Bureau comments on design alterations in
Seabrook Lock, a feature of the authorized Lake Pontchartrain,
Loulsiana, and Vicinity project. These are submitted in accord
with the Fish and Wildlife Coordination Act (48 Stat. 401, as
amended; 16 U.S.C. 661 et seq.).

According to your letter, the following changes have been made in
the design of the structure:

a. The crown of the rock dike tying the lock to the
Lake Pontchartrain levee system has been lowered
from a controlling elevation of 13.2 feet m.s.l.
t0 T.2 feet me.s.l.

b. An auxiliary water-control structure will be located
in the rock dike. This structure will permit flow
diversions for riparien use when the lock is passing
traffic and also provide salinity control.

Review of these modifications indicates that lowering the controlling
elevation of the rock dike to elevation T.2 feet will have no effect
on fish and wildlife resources. On the other hand, the auxiliary
water-control structure should provide a more flexible system for
salinity control in I.ake Pontchartrain.

Your letter to us of January 18, 1967, set forth maximum facilities
predicted by model tests with the Seabrook structure in place. The
salinity ranges as predicted appear to be acceptable for the preser-
vation of flsh and wildlife resources. To assure that proper salinity
ranges are maintained, we wish to take this opportunity to suggest a
salinity surveillance system be located in Lake Pontchartrain after

the Seabrook structure is in place. The monitoring of this system would
provide a basis for maintaining lake salinities through operation of the
Seabrook Lock.



It is suggested that your agency, the Louisiana Wild Life and Fisheries
Commission, and this Bureau Jjointly develop a plan for the establishment
of a salinity survelllance system.

We appreciate this opportunity to comment on your general design
memorandum. A copy of this letter is being sent to the Louisiana
Wild Life and Fisheries Commission.

Sincerely yours,

Uit ek

Walter A. Gresh
Regional Director



TMIED-PP 17 June 1967

Mr. Walter A. Gresh

Regional Director

3. 8, Department of the Interior

Fish and Wildlife Service

Bureau of Sport Fisheries and Wildlife
Peachtree-Seventh Building

Atlanta, Georgia 30323

Dear Mr. Gresh:

Thank you for your letter dated T June 1947 1ei-tive to alterations..
in the muthorized Seabrook Lock feature of the “Lake Pontchartrain, La. and
Vieinity," projeet.

Our current data collection program ineludes extensive covarage of
Lake Pontchartrain salinities. Upon completion of the lock, we shall
expand this progrsm, if necessary, to present an adequate evaluation of the
effects of lock operation on the salinity regimen, ané a determination as
to the extent that the lock operation is producing the salinity regimen
indicated by the model data previously furnished you. We are pleased with
your suggestion that your agency and the Louisimna Wild Life and Fisheries
Commission participate in the development of a salinity surveillance system
and shall contact you further in this regard at an sppropriate tiwe.

Again, your cooperation in providing comments on the Seabrook Lock
is very much appreciatoed. -

Zincerely yours,

GFORGE H. iIUuDsSOY
Aeting District ngineer



LMNED-PP 19 April 19647

Mr. Jerome H, Ovore, Regional Director

U, S. Department of the Interior

Federal ‘/ater Pollution Control Administration
1114 Commerce Street

Dallas, Texas 75202

Dear ir. Svore:

This office 1s presently engaged in prenaring a general desiyn
memorandum for the Seabrook Lock, construction of wvhieh was authorized
by the Flood Control Act of 1965 (Public Law 20-M8, approved 27
October 1965).

The lock i3 to serve the miltiple nurnoses of hurricane flood
control, salinity control, and current control, The general layout of
the lock 18 shown on inclosure 1, and additional deseriptive material
is contained in House Document 231, 9th Congress, lst Session, The
Tollowing significant alterations in the authorized lock will be ineor-
porated into the design:

8. The Chief of Engineers has approved a change in the con-
trolling elevation of the lock from 13.2 feet mean sea level to T.2 feet
mean sea level, This change will be effected by lowering the crown of
the rock dike which will tie the lock to the levee systenm,

b. An suxiliary structure will be provided to permit
diversion for salinity econtrol and riparian use during pericds vhen the
lock is passing traffic. In connection with the operation of Seabrook
Lock, your attention is invited to ocur letter of 13 January 1967
(inclosure 2) to the U. 5. Fish and Wildlife Service, Atlanta, Georgla,
indicating the salinity regimen that the lock will be operated to
maintain,

Because of the urgent nature of the work covered by the desirn
memorandunm, wve are operating on a ruch conpressed plannine zchedule,
It will, secordingly, be very much appreciated if your comments are
provided not later than 1k July 1967.

Sincerely yours,

2 Inel THOMAS T. BOWEN
Dv? = Seabrook Leeck Colonel, CE
i —Qe ]
o lt%‘ig 33522¥7, plate 9) District Engineer



UNITED STATES
DEPARTMENT OF THE INTERIOR
FEDERAL WATER POLLUTION CONTROL ADMINISTRATION
South Central Region
1114 Commerce Street
Dallas, Texas 75202

June 23, 1967

Re: LMNED-PP

District Engineer

U. S. Army Engineer District, New Orleans
P. 0. Box 60267

New Orleans, Louisiana 70160

Dear Sir:

Reference is made to your lettemsof April 19 and April 21, 1967
initiating coordination of the general design memorandum for the
Seabrook Lock and the Lake Pontchartrain Barrier Plan,

We have had an opportunity to review the information submitted in
accordance with Executive Order 11288, Section 1, paragraph (7)
and Section 6 and find as follows:

Every attempt should be made to minimize water quality
degradation during actual construction and to control
spoils that would cause highly turbid waters.

It is desirable that the water quality control structures be
constructed and operated so as to prevent changes in present
water quality and to insure that ecological conditions remain
unchanged.

The Louisiana State Board of Health commented on the lack of
information regarding insect control. If the water level in
Lake Pontchartrain is raised so as to flood the lowlands
bordering the lake, severe mosquito breeding problems may
result.

All contractors should take precautions to prevent water
pollution by accidental spillage of petroleum products or
other harmful materials i.e. insecticides. Also, all con-
tractors should provide and maintain sanitation facilities
that will adequately treat domestic wastes to conform with
Federal and local health regulations.



District Engineer, New Orleans 6/23/67 2

Please advise this office (Attention: Federal Activities Coordinator)
of significant changes from the plan presented.

The comments of the State of Louisiana Stream Control Commission and
the Louisiana State Board of Health have been incorporated in our

review.

Your cooperation in carrying out the requirements of the Order is
appreciated.

Sincerely yours,

T

WILLIAM C. GALEGAR
Regional Director

cc: Louisiana State Board of Health
Louisiana Stream Control Commission



LMNED-PP 25 July 19267

Mr, Yilliam C. GP..lega.r’ Pegional Director

J. 7. Department of the Interior

“ederal Water TPollutior Control Administration
1114 Commerce Street

Dallas, Texes 75202

Dear Mr., Galegar:

Thenk you for your letter dated 23 Tune 1967 relative to the
ceneral desisn memorandum for the lLake Pontchartrain Barrier Plan and
Feabrook Lock features of the "Leke Pontchartrsin, La. and Vieinity,"
project.

Provisions to ensure thet the obJectlves of vour comments relative
to water quality depradetion durins construction, control of aceci-
dental spillares, and maintenance of ndequate sanitary facilities by
construction contractors will be incorporated into our comstruction
plans and specifications. With respect to the concern of the Iouisiana
State Joard of liealth relative to nosquito breedins nroblems in the
event that the averapge level of Lake Pontchartrain is raised, we would
observe that the plan will not result in any increase in the average
lake level, but vill serve only to lover lake stacves during hurricenes.

The Peabrook Lock will te orerated to nrovide a deairable salinity
reciren in Luke Pontchartrain. 'he plan of overation will be
developed with the advice of the state and Federal fish and wildlife
arencies. We shell be pleased to seek the advice of vour agency also
when the plan 1is prepared,

Your cooperation in providing comments on the nroject is very much
arpreciated.

Clncerely yours,

THOMAS J. BOWER
Colonel, CK
District Engineer



.

LMEED-PP 17 April 1967

Mr. iLeslie L. Glasgow, Director

louisiana Wild Life and Fisheries Cosmission
WX Royal Street

Bew Orieams, lLouisiana TUl30

Dear Mr. Claagow:

This office is presently engaged in preparing & Jeneral design
nemorandun for the Sesbrook Lock, construction of which was suthorized
ty the Flood Control Act of 1965 (Public Law 89-208, approved 27
October 1965).

The lock ie Lo serve the multiple purposes of hurricae finod
control, saiinity cantrol, and curreat cantrol. The general layout of
the lock is shown on inclosure 1, and additional dsscriptive material
is contained in Nouse Document 231, S9th Congress, lst Sessin. The
following significant slterstions in the authorized lock will be incor-
porated into the desi _.:

a. The Chief of Faginsers haa approved a change in tbhe com-
trolling elevation cof the lock from 13.. feetl mean sea level to 7.2 feet
mean #ee level. This change will be effected by lowering the crown of
the rock dike wvhich will tie the lock t3 the levee systenm.

b. An auxiliary structure will be grovided to permit diverd ons
for salinity control and riparian use dwing periods vhen the lock is
pessing traffic. Your attention is invited to our mwetings relative to
the matter of salinity comtrol,ssd to our letter of 13 Jamwary 1507 to
the U. B. Fish and -11dlife Service, Atlanta, Georgia, which scts forth
the salinity iczinmen that ilie Seabrook works will be opersted to maintain.

Because of Lhe urgent nature of the work covered by the design
menorandus, we are operating on a much compressed planning schodule.
It will, sccordingly, Le very much apprecisted if your comments are
provided not later than 14 July 1967.

Sincerdly yours,

1l Incl TEOMAS J. BOWEN
- Sesbrock Lock Coloael, CB
file B~2-22T7, plate 9) Distriet Engineer

Copy furnisghed: iouisiana Wild Life & Fislwries Comuission
River Basin Section ,
Baton Rouge, La. T0804 w/o imel

U.S. Fish & Wildlife Service w/o incl
Atlante, Ga., & Vicksburg, Miss.



LOUISIANA WILD LIFE AND FISHERIES COMMISSION

WILD LIFE AND FISHERIES BUILDING
400 ROYAL STREET
NEW ORLEANS, LOUISIANA 70130

May 2, 1967

NDistrict Engineer

U. S. Army Corps of Engineers
New Orleans District

P. O. Box 60267

New Orleans, Louisiana 70160

Dear Sir:

Reference is made to your letter of April 20, 1967, and
your letter of January 18, 1967, concerning the Lake Pontchar-
train Barrier Plan feature of the Lake Pontchartrain, Louisi-
ana, and Vicinity Project and for the Seabrook Lock segment
of this same project.

After reviewing the information contained in the barrier
plan, we do not have any specific considerations or additional
recommendations regarding this segment of this project. How-
ever, we are extremely concerned about the salinity level and
the opportunity to provide for passage of water at the Seabrook
Lock to control salinities and allow continued water exchange.

In your letter of January 18, 1967, the average salinities
given for Lake Pontchartrain with the Seabrook Lock structure
in place are within ranges considered necessary to maintain
present fish and wildlife resources associated with this area.
However, the 5.5 p.p.t. maximum salinity indicated for a low
inflow year is approaching the upper tolerance level for the
Rangia clam which is an extremely valuable resource associated
with Lake Pontchartrain and the basis for a sizeable industry
in Louisiana.

We are naturally concerned about the possible effect high-
er salinities will have on future clam production. It is known
that the Rangia species are brackish water clams and can survive
salinities approaching 8 p.p.t. However, we doubt seriously if
they will continue to reproduce and survive in the higher salin-
ity ranges. Therefore, we recommend that salinities for Lake



-2 - May 2, 1967

Pontchartrain be maintained as near as possible to conditions
existing prior to the construction of the Mississippi River
Gulf-Outlet Project and that the maximum salinity range not
be allowed to exceed 8 p.p.t. for any extended period of time.

In the event the actual conditions of the Mississippi
River Gulf-Outlet Project in place do not closely follow the
model test results, we strongly recommend that provisions be
installed in the Seabrook Lock to allow salinities in Lake
Pontchartrain to be adjusted as may be necessary for the main-
tenance of fish and wildlife resources. We feel the inclusion
of an auxiliary control structure in the lock design is neces-
sary to provide for the passage of water for salinity control
and other uses when the lock is handling traffic and cannot
serve this important purpose.

We appreciate the opportunity to review and comment on
these segments of the Lake Pontchartrain and Vicinity Project.
In addition, we request to be kept informed on the progress of
this work and in the event additional modifications are contem-
plated, we would like the opportunity to review and offer addit-
ional comments.

Sincerely yours,

-

’_‘/b_//"{"; _ /J), ,,/:544__‘_;’?-,,-,,
Leslie L. Glasgow
Director

LLG :MWS/js

cc: U. S. Fish and Wildlife Service
Bureau of Sport Fisheries and Wildlife
Atlanta, Georgia



IMNED--PT R May 1967

Mr. Leslie 7,. Glaspgow, lrector

louisiane Wwild Life and Fisheries Coumission
490 Royal Street

Levw Orleans , Iouisiena T013)

Near HMr. Jlasgow:

Thank you for your letter dated 2 May 1967 rclative to the Lake
Pontchartrain 3arrier "lan, and the Seabrook Lock features of the 'Lake
Tontchartrain, La. and Vicinity,” project.

Our current data collection program includes extensive coverage of
Lake Pontchartrsin salinities. Upon completion of the lock, we shall
expund this coverage, if necesssry, tec permit an adequate evaluation of

the effocts of lock operation on the salinity regimen, and a determination
a8 to the extent that the lock operation is producing the salinity regimen
indicated by the model data previously furnished you. We shall, of course,

consult with your agency in msaking the atove determination, and in the
subsequent development of modificetion’as may he found necessary.

Sincerely ours,

THOMAS J. BOWEYN
Colonel, CE
Distriet Fnglineer

Copy furnished:

Louisiana Wild Life & Fi
Fisheri i
River Basin Section eries Commission

Baton Rouge, Louisiana 7080k



TMRED-DP 1 February 1907

Mr. L. J. Cueullu, Vice-President
and Chéef tnrineer

Ytew Orleuns Public “ervice. Ine.

P. 0. Aox (N3N0

Jew Orleans., Louisiuna 70160

Desr Yr. Cucullu:

Please refer to our letter dated h ovarber 1956 relative to the
Seahrook Lotk feature of the ‘Lake Poptchartrain, La. and Vieinity,'
nroject which forwardied a tentative operating procedure for the lock.
Tlease refer ulso to your reply to the above letter dated 21 “ovember
10485,

Tgged on additional discussions with biologists of the U. 5. Fish
and Wildlife Service and the Loulsiens /i1d Life and Pisheries
Cownission, we have concluded that operation of the lock at full dis-
charge capacity throughout the full tidal cycle can be tolerated.

Such operation would result in trebling the flows for the flooding
portion of the tidal cycle as compared with those under thre teritative
operating procedure dzscribed in our letter of h liovember. (See
inclosure to above letter. file No. #-2-214053.) Flows on the ebbinp
portion ot the cycle would remain the same as shown on the drawine,

As noted, ths dats on file Yo, :-D-240S73 neglect interraptions
due to loekages. Present and proapective traffic will be analyzed in
connection with the detalled design studies for ike lock, and the
authorized lock structure modified, if required, to insure the flow
regimen described.

We are hopeful that you will find the above nroposed flow rerimen
acceptable and aweit yvour early reply.

Eincerely yours.

THOMAS J. ROWEN
Colonel, C¥
NDistrict Engineer

Copy furnished:

Ch, Hydraulics Br. 4 g, pign & Wildlife Service, Atlanta, Ga.
La. Wild Life & Fish. Corm, N.O.,La.



NEw OrRLEANS PuBLic SErvVICE INC.
POST OFFICE BOX 60340

NEW ORLEANS , LOUISIANA 70180

L.J.cucuLLy AREA CODE BO4 529-4545
February 10, 1967
VICE PRESIOENT & CRIEF ENGINEER 317 BARONNE STREET

Colonel Thomas J. Bowen, C. E.
District Engineer, New Orleans District
Corps of Engineers
Department of the Army
P. 0. Box 60267
New Orleans, Louisiana 70160
' PROPOSED CONTROL BARRIER AT
LAKE PONTCHARTRAIN AND SEABROOK
NEW ORLEANS, LOUISIANA

Dear Colonel Bowen:

Please refer to your letter of February 1, 1967 and to our
prev10us correspondence concerning the effect at our generating stations of
the proposed control barrier at Seabrook and Lake Pontchartrain.

Concerning your proposed operating procedure, we are in
agreement that the lock should be operated at full discharge capacity on
flood tide as well as ebb tide. The careful study by your engineers, which
resulted in the conclusion that such operatlon is acceptable, is greatly
appreciated. '

It is apparent from the drawing, file No. H-2-24053, which
you previously sent us, that the lock, when so operated, will reduce flow
quantities from their present magnitudes to approximately those existing at
Seabrook before the Mississippi River-Gulf Outlet was opened. It appears
that inlet water temperatures to the generating stations will be increased
over those now existing but we anticipate that the resultant temperatures
probably will permit operation of the existing units within design limitations.

The State of Louisiana Stream Control Commission is presently
developing criteria for thermal pollution in compliance with the U.S. Water
Quality Act of 1965. We have confidence that present stream temperatures in
the vicinity of our stations will comply with criteria to be adopted but also
are concerned with the possibility that restriction of flow in the Industrial
Canal and Mississippi River-Gulf Outlet could jeopardize our conformance to
such criteria.

We do not know if the design of the lock is final or if any
further increase in flow quantities can be tolerated. However, to the extent
that such proposals can be considered at this stage, we recommend that the lock
be of sufficient size to permit as large a volume of unobstructed flow of water
as possible within the framework of other requirements which it must meet.

AN INVESTOR-OWNED COMPANY-- MEMBER OF THE MIDDLE SOUTH SYSTEM



Colonel Thomas J. Bowen, C. E.
February 10, 1967

We appreciate the cooperation given to us by you and your
engineers in the study of the installation of the proposed lock at Seabrook
and, if desired, will be pleased to meet for further discussions at their

convenience.

Very trt;% yours,
V., g

L. J. Cucullu

LIC.s

cc - Messrs. M. C. Abrahm
M. J. Cade
J. F. Vogt



LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
MISSISSIPPI RIVER - GULF OUTLET, LOUISIANA

SEABROOK LOCK
DESIGN MEMORANDUM NO. 1, GENERAL
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Cl, Alternative types of lock chamber walls, TFour types of lock chamber

Par C1

APPENDIX C
INVESTIGATIONS OF ALTERNATIVE DESIGNS AND LAYOUTS

walls have been selected for preliminary designs and estimates. Each is
considered to be a technically feasible construction alternative that can
be constructed-in the wet (a necessary capability because of the consider-

"ably higher cost that a cofferdam would entail) and can be designed to

withstand forces resulting from the loading cases to be used, The follow-
ing criteria were applied as basic requirements:

a. Each type of wall must include a cutoff extending to elevation

[?5638. This requirement, stipulated by Waterways Experiment Station and

based on the foundation exploration by that office, will guarantee a
continuous cutoff extending down to the clayey and relatively impervious
layer of Nearshore Gulf Deposits,

b. All steel piling that is to become a permanent part of the wall
will be sand blasted to near-white-metal, primed with a zinec-rich primer
to provide a degree of autogenous cathodic protection supplemental to
the impressed system, coated with a 20-mil coal tar epoxy system, and
protected in the zone from mud line to water line with an impressed current
system of cathodic protection. This extensive amount of corrosion pro-
tection is considered necessary because of the corrosive enviromment and
the fact that repair of paint coatings cannot be accomplished except in
areas above the water line.

C2, The four types of wall considered are: i

a., Type A - A cantilever type wall comprised of a single row of
closely spaced prestressed concrete piles very similar to the plan used
in the survey report. Because the design head differential now being
used is much higher than was assumed in the survey report, it has been
found necessary to place a considerable quantity of fill behind the wall
to partially offset the maximum hydrostatic force and reduce the bending
to a value compatible with the prestressed pile's bending resistance.
The pile section was checked for bending and the required penetration
was determined by conventional methods. The relatively deep penetration
is needed because of low strengths in the soil layers encountered.

b. Type B - A cantilever type wall similar to the one described
above butwith a reinforced concrete superstructure replacing the top
portion of pile.

c. Type C - A steel sheet pile cellular wall analyzed in accordance

with Cummings' method of calculating tilting resistance, This is a
relatively simple gravity type wall but requires a great amount of piling.

c1



Par C2 d.

d. Type D - A steel sheet pile parallel wall structure, with a tie
rod and wale system. This wall, also analyzed by Cummings' method,
requires less piling but more fill and considerable miscellaneous metal
in the way of tie rods, bolts and wales. '

C3. Sketches of the four types of wall considered, and the comparative
estimate of cost, are shown on the following pages. Because there is no

" reliable way of estimating damage frequency (the prestressed pile types
would be much more susceptible to boat impact damage) a meaningful
estimate of annual cost for each type of wall cannot be made and the
estimated first costs are considered to be reliable indicators of relative
economy. It may be noted, in this regard, that the annual maintenance

and operations cost for the cathodic protection required for steel in the
chamber walls and gate structures as proposed in this design memorandum

igs estimated as less than $1,000 per year. The two sheet pile walls
(Types C and D) are considered to be structurally and functionally superior
to the cantilever types. Based upon the preliminary estimates of cost,
the Types A and D walls would cost about the same. However, because the
Type A wall is not considered structurally equal and in the final analyses
might require a separate barrier structure to protect from vessel impact
on the lakeward side, the Type D wall is selected as the most appropriate
for the conditions anticipated on this project

c2
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TABLE Cl1
PRELIMINARY ESTIMATES OF COST

ALTERNATIVE TYPES OF LOCK CHAMBER WALLS

Par C3

Item Unit
No. Description Quantity Unit cost Amount
TYPE A - Cantilever concrete piles ? 3
1  Excavation 14,100 c.y. 4,00 56,400
2 Concrete piles 17,280 1.f. 53.00 915,840
3  Steel sheet piling, SA-23 79,877 s.f. 5.00 399,385
- 4  Concrete, elev. =27 to +1 3,320 c.y. 65.00 215,800
5 Concrete, elev., +1 to +12.3 1,730 c.y. 65.00 112,450
-6 Concrete cap 865 c.y. 60.00 51,900
7 Shell fill 34,325 c.y. 3.90 133,870
8 Riprap 8,000 ton 10.50 84,000
9 Timber fender 91 Mfbm 840.00 76,440
10 Pipe railing 3,100 1.f. 12.00 37,200
Total 2,083,285
IYPE B - Cantilever concrete piles/poured concrete superstructure
1  Excavation . 14,100 c.y. 4.00 56,400
2 Concrete piles 14,640 1.f£, 53.00 775,920
3 ,Steel sheet piling, SA-23 79,877 s.f. 5.00 399,385
4  Concrete, elev. =27 to +2 4,220 c.y. 60.00 253,200
5 Structural concrete 1,875 c.y. 150.00 281,250
6 Steel reinforcement 188,600 1b. 0.18 33,950
7 shell fill 32,302 c.y. 3.90 125,980
8 Riprap 8,000 ton 10.50 84,000
9 Timber fender 91 Mfbm 840.00 76,440
10 Pipe railing 3,100 1.f. 12.00 37,200
Total 2,123,725
TYPE C - Cellular steel sheet piling
1 Excavation 17,500 c.y. 4.00 70,000
2  Steel sheet piling, S-28 322,749 s.f. 5.75 1,855,810.
3 Tee piling 25,206 1.f. 11.00 277,270
4 Shell £ill 67,886 c.y. 3.90 264,755
5 Riprap 4,200 ton 10.50 44,100
6 Timber fender 91 Mfbm 840.00 76,440
7 Pipe railing 1,550 1.€f. 12.00 18,600
8 Paint piling 1l.s. 340,000
9 Cathodic system 1l.s. 25,000
Total 2,971,975
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Par C3

TABLE C1 (Cont.)

Item Unit
No. Description Quantity Unit cost Amount
$ $
TYPE D - Parallel, tie-back, steel sheet piling
1 Excavation 19,500 c.y. 4.00 78,000
2  Steel sheet piling, Z-27 214,761 s.f. 5.35 1,148,970
3 Tie rods, bolts, and wales 230,000 1b. 0.40 92,000
‘4 Shell fill 84,345 c.y. 3.90 328,945
5 Riprap 4,200 ton 10.50 44,100
6 Timber fender 91 Mfbm 840.00 76,440
7 Pipe railing 1,550 1.f. 12.00 18,600
8 Paint piling l.s. 260,000
9 Cathodic system 1.s. 20,000
Total 2,067,055

c8



Par C4

C4. Alternative types of foundation piles. Closely underlying the
Seabrook Lock gate bay sites are two clayey layers (Nearshore Gulf
Deposits and zone 1 of the Pleistocene Prairie Formation). Application
of significant permanent loading to these strata is very likely to cause
soil consolidation and result in gate bay settlement. Consequently it
is considered advisable to drive bearing piles completely through these
strata and transfer all pile loads to zone 2 of the Pleistocene Prairie
Formation (a fairly strong, sandy stratum)., Following this procedure
will mean that every pile will have a majority of its length acting as

a column but not transferring load to the surrounding soil. Only the
relatively short length embedded in zone 2 will be considered as trans-
ferring load to the soil. It appears possible, therefore, that by using
a few very high capacity piles the proportion of piling actively trans-
ferring load to the soil will increase, the proportion of piling simply
acting as a column will decrease, and the total pile cost may decrease
also. Because of this possibility it was decided to make comparative
estimates for several different types of piles.

,Tésg The types of piles studied and their characteristics are as follows:

-a, Timber pile (assumed treated). Capacity per pile taken as 20
tons. Nine inch tip diameter. Required penetration in sand is 19' per
pile. Length of each pile is 50'. Number of piles required is 1,284.

b. Precast concrete pile assumed to be 14% inches square. Allowable
stress is 900 p.s.i. which gives a pile capacity of 94.6 tons. Required
penetration in sand is 44' and length of pile is 74'. Number required is
280,

c. Precast prestressed hollow pipe piles assumed to be 54 inches 0.D,
with 4 inch walls. Allowable stress is 1,350 p.s.i. and pile capacity is
212 tons. Required penetration in sand is 34' and length of pile is 64'.
Number required is 122,

d. Steel H-piles assumed to be 14BP-73. Capacity per pile taken
as 86 tons. Required penetration in sand is 40' and length of pile is 70°'.
Number required is 300,

C6. Regardless of pile type used, actual length needed will be governed
by load tests at time of construction. Required penetrations cited above
are based on 900 1bs. per sq. ft. assumed skin friction. The number and
lengths cited are expected to provide equivalent foundation support and,
thus, are directly comparable. Related estimates of costs are given in
Table C2,.

9



Par C6

TABLE C2

PRELIMINARY ESTIMATES OF COST

ALTERNATIVE TYPES OF FOUNDATION PILES

Unit
Description Ouantity Unit cost Amount
$ $

Timber piles, treated

1284 @ 50° 64,200 1.f. 3.50 224,700
Precast concrete piles

280 @ 74 20,720 1.£f. 9.95 206,164
Prestressed concrete piles

122 @ 64' ’ 7,808 1.f. 35.00 273,280
Steel H-piles (14 BP-73)

300 @ 70°' 21,000 1.£. 9.50 199,500

C7. It is concluded that steel H=-piles are the least costly of the

four types studied. Because of permanent embeddment and lack of

oxygen in the underlying strata or shell £fill, it is believed that

corrosion would not be a problem. Additionally, the steel piles
would undoubtedly be the easiest type to drive through layers of

shell f£fill and into the dense underlying sands.

the steel piles will be used.

C10
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Par C8

C8. Alternative types of Dolphins. To protect the lakeward gate bay from
damage by loose or uncontrolled vessels, it was found necessary to place
dolphins around the gate bay. Comparative estimates were made for two
types of dolphins, both spaced so as to prevent a larger vessel from
reaching the gate bay. The types of dolphins studied were:

a. Timber Pile Cluster - The pile cluster consists of 12 treated
timber piles, approximately 52 feet long; 3 vertical and 9 battered,
wrapped with 1 inch diameter galvanized cable. Number of pile clusters
required is 12. See sketch of timber pile cluster dolphin following
estimate. o

b. Sheet Pile Cell - The cells are 33.42 feet in diameter, made up
of 84 sheets of $-28 piling and filled with clam shells. The piling is
approximately 47 feet long. Number of cells required is 6., See sketch
of sheet pile cell dolphin following estimate.

9. Relative Estimates of Cost are:

Type of Dolphin . Number Unit Cost Amount
Timber Pile Cluster 12 ' " '$ 3,000.00 $ 36,000.00
Sheet Pile Cell 6 $20,700.00 $124,200.00

Based upon the preliminary cost estimate the timber pile clusters are the
least expensive and therefore will be used. -

cl1
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Par C10

C10. Alternative layouts of the lock complex. Four basic layouts were
considered for the lock complex (lock, outlet structure or supplemental
flow structure and rock and shell dam). All four of these altermative
plans were considered capable of comparable functional operation as
described in paragraph 19 of the main text of this report.

Cll. The four alternative layouts are as follows:

a, Plan I - Plan I, is the recommended layout as described pre-
viously in this report and shown on plates 2 and 3.

b, Plan II -~ The Plan II lock complex layout is shown on plate Cl
of this Appendix. This layout incorporates the identical outlet struc=
ture (except for changes necessary to accommodate the vehicular access
bridges) proposed for the recommended plan but located on the west side
of lock. The lock and connecting dam for Plan II are located approxi-
mately 200 feet more landward than for the recommended plan.

c¢. Plan III ~ The Plan III lock complex layout is shown on plate C2
of this Appendix. This layout incorporates two outlet structures with
the lock located between them. Again, the westerly outlet structure will
incorporate a vehicular access bridge. The combined capacity of the two
outlet structures will be equivalent to the single outlet structure used
for Plans I and II. The location of the lock in Plan III is identical
to that for Plan II. '

d. Plan IV - The Plan IV lock complex layout is shown on plate C3
of this Appendix. The Plan IV complex differs from Plans I, II and III
both in components and actual physical operation. The original concept
for an outlet structure and the one on which contacts with local interests
were based, was for a relatively small facility that could supplement
the outlet capacity inherent in an open lock. The Plan IV complex -
basically reflects this concept, substituting a supplemental flow struc-
ture for the outlet works used in Plan I, II and III and providing a
more structurally sophisticated lock. The supplemental flow structure
was designed to operate in normally an open position to provide the
normal interchange between Lake Ponchartrain and the IHNC. During a
hurricane, this structure would supplement the capacity of an open lock
and would help to reduce IHNC flood stages. The combined stage relief
capacities of the supplemental flow structure and the open lock would
be the same as the capacity of the outlet structures for Plans I, II -
and III. Both the lock and supplemental flow structure for Plan IV
would require stilling basins and other protective features needed to
insure their safety during hurricane generated discharges. The lock for
Plan IV is located in the same location as for Plans II and III with the
supplemental flow structure sited immediately adjacent to the lock land-
ward gate bay on the east side.

Cl4
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C12. The preliminary cost estimate for the recommended lock complex lay-
out (Plan I) is given in paragraph 67 of the main text of this report.
Preliminary comparative cost estimates for Plans II, III and IV are shown in
Tables C3, C4 and C5 respectively. Cost considerations that may not be
readily apparent from the drawings, are nevertheless pertinent to any
economic comparison of the four plans and are discussed as follows:

a. Cofferdams.for construction of the lock gate bays and outlet or
supplemental flow structures constitute one of the principal items of
cost, Preliminary cellular cofferdam layouts have been made for each of
the alternative plans. Following are the total number of individual
cofferdam cells required for construction of the lakeward gate bay and
the landward gate bay and outlet or supplemental flow structures:

~ :___ COFFERDAM CONSTRUCTION (NUMBER OF CELLS REQUIRED).
e a8 . LANDWARD GATE BAY AND
PLAN : LAKEWARD GATE BAY : OUTLET OR SUPPLEMENTAL FLOW STRUCTURES

I : 14 : 25 .

1T 14 : 35
IIT 14 : 35

v 21 : 19
NOTES :

1. All cells were assumed to be 58.89 feet in diameter with
bottom elevation at -60.0 and top elevation at +8.0.

2, Cofferdams for constructionof the Plans II and III landward
gate bays and outlet structures would be in two stages.

b. Outlet structures located west of the lock (Plans II and III)
interrupt top of dam access to the lock. Consequently these structures .
must provide vehicular bridges not required for outlet structures located
east of the lock.

c. Excavation, required for both Plans II and III, is significantly
greater than for Plans I and IV. This is because the westerly outlet
structure location is in an area where existing lake bottom is relatively
high and is underlain by relatively deep Lacustrine deposits.

d. The recommended layout (Plan I) will require approximately 400
feet of additional approach wall construction to tie into existing walls
at the bridge. This additional wall was required due to the lakeward
location of the lock in Plan I as compared to the other three alternative
layouts., The Plan I lakeward location was required to allow construction
of the outlet structure without undermining existing easterly shoreline
facilities,

- c15



Par Cl12 e.

e. During hurricane generated discharges, the lock for Plan IV will
pass water at very high velocities, To protect against the erosive effect
of these high velocities, it has been determined that a complete lock
floor consisting of cast-in-place concrete blocks will be required. The
construction of this lock floor will have to be accomplished in the dry
resulting in a chamber wall (wall between gate bays) that must act as a’
cofferdam during initial construction and for possible future maintenance
unwatering. This requirement resulted in a lock chamber wall 39 feet in

"width compared to the 30 foot wide walls required for the other three
alternative plans, with additional internal bracing between walls.

f. For Plan IV, the costs of unwatering during construction are
significantly greater than for the other three plans. This is due to the
following: ‘

(1) " Plan IV requires complete unwatering of the lock chamber for
construction of the cast~in-place concrete floor blocks. This additional
work area, to be unwatered, is not required by the other three plans.

(2) The lock chamber walls serve as the cofferdam during chamber
unwatering., Well points would have to be installed within the lock wall
shell fill to reduce the saturation line to allowable limits for design
of the steel sheet piling.

. (3) Special treatment will be required along the easterly shore
facilities which form the landward closure for the cofferdam to construct
the landward gate bay and supplemental flow structure., This will
require installation and pumping of deep wells to reduce the saturation
line behind the existing facilities to tolerable levels,

Cl16
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TABLE C3
ESTIMATE OF FIRST COSTS FOR CONSTRUCTION OF
ALTERNATIVE LOCK LAYOUT - PLAN II

Line Item: :Estimated
Item No.: Description tQuantity :Unit:Unit Cost : Amount
: : : $ : $
01 ¢LANDS AND DAMAGES : : :

1.:Land Cost :
: (a) Unpaved 11,000 :s,
: (b) Paved © 1,900 :s,

: F.: 1.25 : 13,750
H F
05 :LOCK : :

2.25 ; 4,275

1.25 : 281,500

2.:Excavation-Lacustrine Deposits ¢ 225,200 :C.Y.:
3.:8hell Fill ¢ 246,200 :C.Y.: 3.45 849,390
4.:Cofferdams H : :
: (a) Steel Sheet Piling S-28 5,107 :TONS: 176.00 : 898,832
: (24 Mo. Rental) s : : :
: (b) Set, Drive & Pull : 744,300 :S.F.: 3.10 : 2,307,330
: (c) Shell Cell Fill : 155,800 :c.Y.: 4.20 : 654,360
5.:Dewatering : : : : 500,000
6.:Excavations = Structure : 387,000 :L.S.: 2.10 : 81,270
7.:Riprap Stone ~ In Wet : 66,900 :TON : 10.50 7 492,450
8.:Derrick Stone ' : : : :
: (a) Stone in Dry : 11,300 :TON : 13.65 : 154,245
: (b) Stone in Wet - ¢ 22,300 :TON : 10.50 234,150
9.:Rock Spalls . ¢ 21,400 :TON 8.95 : 191,530

10.:Lock Chamber Walls :
: (a) Plain Steel Sheet Piling Z-27 212,200 :s.F. 5.35 : 1,135,270
: (b) Fabricated Piling 2,100 :s.F, 7.95 : 16,695
: () Metal Work : 264,000 :1B. : 0.37 : 97,680
: (d) Shell Fill 55,500 :C.Y.: 3.90 : 216,450
: (e) Timber Fenders 12,360 :L.F.: 10.00 : 123,600

11.:Guide and Guard Walls : : H
: (a) Treated Timber "Marine Piling" 35,000 :L.F.: 4.00 140,000
¢ (b) Treated Timber "Framing & Planking': 58 :MFBM: 840.00 : 48,720
: (c¢) Timber Fenders : 4,000 :1.F,: 10.00 : 40,000
12. :Mooring Dolphins : : H :
: (a) Plain Steel Sheet Piling 5-28 : 10,100 :5.F.: 5.50 : 55,550
¢ (t) Shell cell Fil1 - : 2,100 :c.v.: 3.90 : 8,190

: (¢) Timber Pile Clusters "Marine Piling't 12 :EA. : 3,000.00 : 36,000

- c17




Par Cl12 f.

_ TABLE C3 (Cont.)

Line Item: , tEstimated: :
Item NoO.: Description :Quantity :Unit:Unit Cost : Amount
H : : : $ H $
13. .Steel Bearing Piles : : f f :
: (a) 14BP73 : _ . % 28,920°L.F. 9.50: 274,740
* (b) 12BP53 ' E 1,800°L.F. 7.45: 13,410
14.°Pile Loading Test : 47EA. 1 3,045. 00 12,180

15, Concrete
* (a) Gate Bays

e 2o oo o
Y]

: (1) slab S * - 5,180%C Y.f 45.00: 233,100
: (2) walls : 3, 600 C Y. 75.00: 270,000
‘ (b) Outlet Structure & Stilling Basin | : : :
: (1) slab P 3,460%C.Y.] 45.00: 155,700
: (2) walls ' : 2, 400 c.Y.: 75.00: 180,000
 (c) Retaining Walls T 140°c.Y.} 75.00: 10,500
16. 'Portland Cement - 20,325° BBL.f -5.50: 111,788
17.° Steel Reinforcement ‘2, 210,000°LB. ° 0.16: 353,600
18.° Cut Off Walls-Steel Sheet Piling MA-22 ° 56, 000°s. F.: 4.75: 266,000
19.° Sector Gates 788,000 Lbs. = ) _L.S.: T 604,000
: Steel (Including Painting & Embedded : : : :
. Metals) R X . :
20. Vertical Lift Gates (123,000 Lbs. Gate - L.S.. : 93,000
: (Including Painting & Embedded : : : .3
* Metals) | : . R .
21. Needle Girders ° . 64,000°LB. ° 0.45: 28,800
22. Mlscellaneous Metal Work (Including . :L.S.: : 63,000
: Handrailing) . * : s
23. cathodic Protection System ‘L.s.} H 107,200

24, :8andblasting & Coaltar~Epoxy : 780,320:8.F. ; 507,208

: Painting Steel Surface : H 2 e
25, :Control Houses : e . .92:FA., : 3,700.00: 7,400
26.:0perating Machinery : :L.S.: - " ¢ 310,000
27.:Engine Generator Set : 1:EA. : 12,000.00: 12,000
28.:Electrical Work : : :L.S.: : : 282,000
29, :Water Distribution & Fire Protection : .. tL.S.: : 32,000

: System : : : :
30.:Sewage System :L.S.: 22,500
31.:Natural Gas System . i :L.S.: 21,000
32.:Foot Bridges & Access : :L.S.: 33,900
33.:0perations Building : :L.S.: 32,000
34.:Paint Buildings ) _ , : :L.S.¢ : 1,600

:SUBTOTAL : : e : :12,619,863

:Contingencies @ 20%t S : : : 2,480,137

:Total Estimated Contractors Earnings : : : :

: Plus Contingencies : : : 115,100,000

Cc18



Par C12 £,

TABLE C4
ESTIMATE OF FIRST COSTS FOR CONSTRUCTION OF
ALTERNATIVE LOCK LAYOUT - PLAN TII

Line Item: tEstimated: : :
Item No.: Description tQuantity :Unit:Unit Cost : Amount
: : : : $ : $

01 :LANDS AND DAMAGES : : : :
1l.:Land Cost : 5 H :

s (a) Unpaved :+ 11,000 :S,F.: 1.25 : 13,750

:+ (b) Paved : 1,900 :S.F.: 2.25 : 4,275
05 :LOCK : : : :

2.:Excavation-Lacustrine Deposits + 211,200 :C.Y.: 1.25 : 264,000

3.:Shell Fill + 231,200 :C.Y.: 3.45 + 797,640
4,:Cofferdams : : : :

: (a) Steel Sheet Piling S-28 + 4,140 :TON : 176.00 : 728,640
: (24 Mo. Rental) : : : :

: (b) Set, Drive & Pull + 744,300 :S.F.: 3.10 : 2,307,330

: (c) Shell Cell Fill : 155,800 :C.Y.: 4,00 : 623,200

5.:Dewatering : sL.S.: : 490,000

6.:Excavations =~ Structure + 48,300 :cC.Y.: 2.10 : 101,430

7.:Riprap Stone - In Wet : 48,200 :TON : 10.50 : 506,100
8.:Derrick Stone : ’ H : :

: (a) Stone in Dry : 11,900 :TON : 13.65 : 162,435

: (b) Stone in Wet s+ 20,400 :TON : 10,50 : 214,200

9.:Rock Spalls : 22,000 :TON : 8.95 204,955
10.:Lock Chamber Walls : : : :

: (a) Plain Steel Sheet Piling Z-27 s 212,200 :S.F.:. 5.35 : 1,135,270

: (b) Fabricated Piling : 2,100 :8.F.: 7.95 : 16,695

: (c) Metal Work : 264,000 :1B. : 0.37 : 97,680

: (d) Shell Fill s+ 55,500 :C.Y.: ©3.90 ¢+ 216,450

: (e) Timber Fenders : 12,360 :L.F.. 10.00 : 123,600
11,:Guide & Guard Walls : : H :

: (a) Treated Timber '"Marine Piling" : 35,000 :L.F.: 4.00 : 140,000

t (b) Treated Timber "Framing & Planking': 58 :MFBM: 840.00 : 48,720

‘ : (¢) Timber Fenders : 4,000 :L.F.: 10.00 : 40,000
12.:Mooring Dolphins H H : s

¢ (a) Plain Steel Sheet Piling S-28 :+ 10,100 :S.F.: 5.50 : 55,550

: (b) Shell Cell Fill : 2,100 :C.Y.: 3.90 : 8,190

: (c) Timber Pile Clusters '™™arine Piling'': 12 :EA. : 3,000.00 : 36,000

C19
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TABLE C4 (Cont.)

.Line Item: tEstimated: s :
Item No.: Description :Quantity :Unit:Unit Cost : Amount
. 3 : s $ H $

13.

14.
15.

16.
17.
i8.
19.

:Steel Bearing Piles
: (a) 14BP73
: (b) 12BP53
:Pile Loading Test
:Concrete
(a) Gate Bays
(1) slab
(2) walls
(b) Outlet Structure & Stilling Basin
(1) slab .
(2) walls
(c) Retaining Walls
:Portland Cement
:Steel Reinforcement
:Cut Off Walls=-Steel Sheet Piling MA=-22
:Sector Gates 788,000 Lbs. =
s Steel (Including Painting & Embedded
: Metals)
«Vertical Lift Gates (128,000 Lbs. Gate
: Including Embedded Metals & Painting)

- :Needle Girders
. :Miscellaneous Metal Work (Including

¢ Handrailing)
:Cathodic Protection System

. :Sandblasting & Coaltar-Epoxy

: Painting Steel Surface

. :Control Houses

:Operating Machinery
:Engine Generator Set
«Electrical Work

. :Water Distribution & Fire Protection

: System
:Sewage System

. :Natural Gas System

. ;Foot Bridge & Access bridge
. :Operations Building

. tPaint Buildings

:SUBTOTAL

:Contingencies @ 207t

tTotal Estimated Contractors Earnings
¢ Plus Contingencies

®6 66 25 28 00 B8 S0 40 S5 S0 P G0 €O 00 00 0% 08 4 40 60 S0 S0 0 05 4 D 00 40 40 8 e e &

29,400;L.F. :

4,500:L.F.
4:EA,

3,990:C.Y.
3,510:C.Y.
210:C.Y.
22,680 :BBL.
2,463,500:1B.
56,000;:s.F.
:L.S.

:LQSO

57,000 ;LB.
:L.S.

?

:L.S.
779,550:5.F.

2:EA.
:L.S.
sEA.
:L.S.
:L.S.

1

s oo oo

L

[l ol ol o

.S.
.S.

.
w
.

O8 00 00 20 65 00 00 08 G2 54 G0 48 L S8 45 S5 66 94 0 20 0 40 F6 40 O T 4G SO 06 GE 6 06 P L 06 o6 45 88 40 0 go es e

)
wnon
. .

9.50: 279,300

7.45:  33.75C
3,045.00: 12,180
45.00: 233,100
75.00: 270,000
45.00: 179,550
75.00: 263,250
75.00: 15,750
5.50. 124,740
0.16: 394,160
4.75: 266,000

: 604,000

. 97,000

0.45: 25,650

: 63,000

: 107,200

. 506,707
3,700.00: = 7,400
: . 317,000
12,000.00: 12,000
: 288,000

. 32,000

. 22,500

. 21,000

: 15,400

: 32,000
;1,600
12,560,347

2,439,653

15,000,000
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TABLE C5
ESTIMATE OF FIRST COSTS FOR CONSTRUCTION OF
ALTERNATIVE LOCK LAYOUT - PLAN IV

Line Item: tEstimated: :
Item No,: Description tQuantity :Unit:Unit Cost: Amount
: : : : § : $
01 :LANDS AND DAMAGES : H : :
1.:Land Cost : : : :
: (a) Unpaved + 11,000 :S.F.: 1.25: 13,750
: (b) Paved : 1,900 :s.F.: 2.25; 4,275
05 :LOCK : : : :
2. :Excavation-Lacustrine Deposits ¢ 203,000 :cC.Y.: 1.25: 253,750
3.:Shell Fill + 234,000 :C.Y.: 3.45: 807,300
4,.Cofferdam : : : :
: (a) Steel Sheet Piling S-28 :+ 4,600 :TON : 176.00: 809,600
: (24 Mo. Rental) : : : :
s (b) Set, Drive & Pull : 602,300 :S.F.: 3.10: 1,867,130
: (c) Shell cCell Fill : 126,400 :C.Y.: 4.35: 549,840
5.;Dewatering : : :L.S.: : 690,000
6.:Excavation~-structure :+ 27,000 :c.Y.: 2.10: 56,700
7.:Riprap Stone : : : :
: (a) Stone in Dry : . :TON 13.65:
: (b) Stone in Wet : 36,600 :TON : 10.50: 384,300
8.:Derrick Stone : : : :
¢ (a) Stone in Dry : 13,800 :TON : - 13.65: 188,370
: (b) Stone in Wet : 24,300 :TON : 10.50: 255,150
9.:Rock Spalls ¢+ 19,700 :TON : 8.95; 176,315
10. :Lock Chamber Walls : : : :
: (a) Plain Steel Sheet Piling Z-27 : 216,900 :8.F.: 5.35: 1,160,415
: (b) Fabricated Piling : 2,100 :S.F.: 7.95: 16,695
¢ (c) Metal Work + 299,000 :LB. : 0.37: 110,630
¢ (d) shell Fill :+ 72,200 :C.Y.: 3.90:: 281,580
: (e) Timber Fenders : 12,360 :L.F.: 10.00: 123,600
11.:Guide and Guard Walls : : : :
: (a) Treated Timber “Marine Piling" ¢+ 35,000 :L.F.: 4.00: 140,000
¢ (b) Treated Timber Framing & Planking 58 :MFBM: 840.00: 48,720
¢ (c) Timber Fenders . 4,000 :L.F.: 10.00: 40,000
12.:Barrier Wall : : : :
: (a) Treated Timber "Marine Piling" 9,200 :L.F.: 4.00: 36,800
¢ (b) Timber Fenders : 810 :L.F.: 10.00: 8,100
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TABLE C5 (Cont.)

Line Item: :Estimated: :
Ttem No.: Description :Quantity :Unit:Unit Cost : Amount
. H H : $ d $
13..Mooring Dolphins : : : :
. (a) Plain Steel Sheet Piling 5-28 : 10,100:8.F.: 5.50: 55,550
. (b) Shell Cell Fill : 2,100:C.Y.: 3.90: 8,190
; (c) Timber Pile Clusters : 22:EA. ¢+ 3,000.00: 66,000
14..Stee1 Bearing Piles : 28,080:L.F.: 9.50: 266,760
. 14BP=-73 : : : :
15..Pile Loading Test : 4:EBA. + 3,045.00: 12,180
16.,Temporary Struts & Wales : +L.S.: : 163,000
17.,Concrete H : : :
. (a) Gate Bays . H : s
. (1) slab . 5,180:C.Y.: 45.00: 233,100
. (2) wWalls : 3,600 C.Y.: 75.00: 270,000
. (b) stilling Basin : : :
. (1) slab . 2, 650 c.Y.: 45.00: 119,250
(2) Walls : .1,850:C.Y.: 75.00: 138,750
. (c) Retaining Walls : 70:C.Y.: 75.00: 5,250
. (d) Lock Chamber Slab :  7,225:C.Y.: 45.00: 325,125
18..Portland Cement : 28,300:BBL.: 5.50: 155,650
19..Steel, Reinforcement «2,272,000:1B. : 0.16: 363,520
20..Cut-off Walls Stl. Sht. Piling MA-22 : 55,500:S.F.: 4.75: 263,625
21..Sector Gates (Including Painting) : :L.S.: : 604,000
22..Bulkheads : :L.S.: : 13,000
23..Needle Girders : 50,000:1B. : 0.45: 22,500
24, .Miscellaneous Metal Work (Including . :L.S.: : 63,000
. Handrailing) : : : s
25..Cathodic Protection : :L.S.: : 105,000
26. .Sand Blasting & Coaltar~-Epoxy < 793,000:8.F.: 0.65: 515,450
. Painting Steel Surfaces . T : :
27..Control Houses : 2:EA, : 3,700.00: 7,400
28..0perating Machinery . :L.S.: : 205,000
29..Engine Generator Set . 1:EA, : 12,000.00: 12,000
30..Electrical Work : :L.S.: : 262,000
31..Water Distribution & Fire : :L.S.: : 32,000
. Protection System ) . : :
32. .Sewage System : L. ot : 20,000
33.:Natural Gas System v : sL.S.: : 21,000
34, :Access Bridges : 2:EA, ¢ 5,500.00: 11,000
35.:0perations Buildings : :L.S.: : 32,000
36.:Paint Buildings- ) : : © :L.S.: : 1,600
:SUBTOTAL : : : :12,395,920
:Contingencies @ 207t : : : : 2,504,080
:Total Estimated Contractors Earmings : H : :
: Plus Contingencies : : H +14,900,000
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Cl13. Results of alternate layout preliminary cost estimate comparisons -
From review of the estimates as reflected by Table 3 of the main text
of this report and Tables C3, C4 and C5 of this Appendix, it is apparent
that first costs of each of the four alternative lock complex layouts
will generally be about the same. The Plan IV layout would appear to be
the least expensive, followed closely by Plan I (the recommended plan)
and Plan III. Plans I and III although estimated independently resulted

-in identical first cost totals.

Cl4. Basis of selection for the recommended lock complex layout - The
Plan I layout selection, as the recommended plan, is based on considera-
tions of annual costs, safety and flexibility of operation. Because
there would be no apparent differences in annual operating and mainten-
ance costs, amortization of first costs should be the best index of
total annual costs., On this basis, the Plan I layout would only be the
second least expensive alternative, however; because of the necessarily
preliminary nature of these estimates the apparent cost difference is
not a compelling factor. It is noted the estimate for Plan I was based
upon more detailed design than was available for the other three plans.
Consequently, the estimate for the recommended plan does represent a
greater degree of precision than that contained in the estimates for the
other three alternative plans.

' C15, Theoretically all four alternate plans are capable of comparable

functions, but practically this is not necessarily true. Based upon
flexibility of operation, it is considered that an outlet structure,

as provided by Plans I, II and III, will better satisfy the require-
ments of the Seabrook Lock complex than a supplemental flow structure -
open lock as proposed for Plan IV. Specific deficiencies considered
inherent in Plan IV and other considerations relative to the recommended
plan selection, are as follows:

a. Although lake salinity could be controlled with the Plan IV
layout, the precise control that would be inherent in the adjustable gated
outlet structures of the other three plans, would be much more difficult
to attain. .

b, Navigation, for Plan IV, must be discontinued when hurricane
generated high stages are being released to the lake in order to insure
that the desired stage relief is actually obtained. For Plans I, II and
III, however, navigation could continue under emergency conditiens.

c. All four alternative plans have supposedly the same degree of
protection, However the results of actually passing hurricane generated
flows through either the lock and supplemental flow structure for Plan IV
or the outlet structure for Plans I, II and III and the effect on future

_023'
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operational capability is unknown. In view of the uncertainties of pas-
sing hurricane generated flows through a navigation lock founded in an
easily erodible foundation, the relatively small cost savings does not
warrant selection of the Plan IV layout. ' _ e
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
AND
MISSISSIPPI RIVER ~ GULF OUTLET, LOUISIANA

SEABROOK LOCK
DESIGN MEMORANDUM NO. 1 GENERAL

~ APPENDIX D
GEOLOGY AND SOILS

FIELD EXPLORATIONS AND GEOLOGY

D1 SCOPE OF INVESTIGATIONS

Subsurface investigations performed by the Waterways Experiment
Station (WES) at the site between November 1965 and January 1966
included 20 borings ranging in depth from 31 to 148 feet below lake
bottom (see Plan of Borings, Plate D). Two piezometers were installed
in pervious strata at locations showm in Plate Dl. Two of the borings
(U-1 and U-2) were drilled near the centers of the proposed gate bays,
and undisturbed samples were recovered with 3-inch and 5-inch diameter
Shelby tubes. The remaining 18 borings were drilled beneath the pro-
posed lock chamber (borings L-1 through L-10) and the rock dam (borings
D-1 through D-8) to depths averaging about 75 feet below lake bottom.
Samples were obtained in these borings with a 1-3/8 inch inside diameter
split spoon sampler. Additional split spoon sampler borings (S~1 through
S-12, S=2A and S-9A) and borings (1 through 12) were completed late in
1968 and early in 1970, respectively, to further define the depth of the
soft lacustrine deposits.

D2 Sample classification, water content determinations, grain size
analyses, and strength tests on selected samples were performed by
the Lower Mississippi Valley Division (LMVD) soils laboratory. Both
undisturbed and split spoon samples were visually examined and logged
geologically, with representative samples photographed for strati-
graphic correlation purposes. The logs of the borings are shown on.
Plates D2 through D7; the soil borings legend is shown on Plate D8.
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D3 AREAL GEOLOGY

Physiography. The proposed Seabrook Lock site is situated in
the city of New Orleans at the south shore of Lake Pontchartrain, a
large, shallow, oval-shaped, brackish to freshwater lake lying on the
northern margin of the Mississippi River deltaic plain. In its natural
state, the land along the south shore of the lake was characterized by
small, irregular, sand-silt-shell beach south of which were large
tracts of near-sea level marshes and swamps. However, the area has
been completely altered by man; the original lakeshore area has been
~extended lakeward and raised to elevations of 5 to 10 feet, mean Gulf
level, by the placement of artificial £ill behind seawalls or bulkheads.
Whereas the natural offshore lake bottom gradually and uniformly shoaled
toward the shore from maximum depths of 16 feet, dredging has effectively
deepened the entire area and currents associated with the Inner Harbor
Navigation Canal have scoured the lake bottom to depths as great as
40 feet (Plate D1),

D4 Stratigraphy and geologic history.

The oldest deposits that were encountered in borings at the site
are within the upper part of the several hundred feet thick Prairie
formation of the late Pleistocene age. These deposits were laid down
during the last major interglacial stage (Bradyan or Peorian) in a
deltaic or shallow marine environment, were exposed to weathering and
subaerial erosion during the last (Late Wisconsin) glaciation, and
have been buried by onlapping Recent deposits within the last 5000
to 6000 years., The surface of the Prairie formation slopes gulfward
at a rate of about 2 feet per mile from its outcrop area north of
Lake Pontchartrain.

D5 The gulfward-thickening, onlapping wedge of Recent sediments
can be subdivided into three lithologically distinctive units on the
basis of the environments in which they were deposited. The first
sediments deposited on the Prairie formation surface were laid down
in a shallow water, nearshore gulf environment at a time when the
postglacial rising sea level had risen to within 40 feet of its
present level. During the final 40 feet of rise, a large east-west
trending sand beach or barrier spit developed immediately south of
the proposed site. During the active life of this barrier spit,
sedimentation occurred in the site area in a partially sheltered,
shallow water bay-sound environment. Termination of bay-sound
conditions in the area was eventually brought about by the develop-
ment of a Mississippi River delta to the south and west of New
Orleans. During the life of this delta, and a succeeding one about
1000 years later and continuing to the present, the fine-grained
alluvial sediments which were introduced into the area north of the
barrier spit were winnowed and reworked on the bottom of a shallow

-~
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lake (Lake Pontchartrain or its ancestral version) in a lacustrine
environment. Thus, the entire Recent sedimentary sequence was
deposited in relatively shallow, saline to brackish water and
nowhere has been subaerially exposed.

D6 Earthquake history and structure,

The New Orleans area has experienced relatively minor earthquakes
(Modified Mercalli Scale intensities of III or IV) on several occasions
during the past 50 years; however, no destructive earthquakes have
ever been recorded, and this area is classed as one of low seismic
probability.

D7 Detailed surface and subsurface investigations have established
the presence of numerous normal faults in the Prairie formation in
the greater Lake Pontchartrain area. Although the borings at the
Seabrook Lock site show no conclusive evidence for faulting, the
configuration of the Prairie formation surface and irregularities

in the various zones of the Prairie formation near borings U-1 and L-3
are somewhat suggestive of faulting. However, because of the lenti-
cular nature of the deposits, the lack of any indication of recent
fault movements in the area, and the probably minor influence on
engineering design, no further 1nvestigat10n of possible faults at
the site is considered necessary.

D8 The Prairie formation has undergone minor regional tilting
and warping since deposition, but has not been affected by local
folding or warping. The Recent deposits show no indications of
structural deformation of any type.

D9 SITE GEOLOGY

Pleistocene deposits. On the basis of lithology, the upper-
most 125 feet of the Prairie formation can be described in terms
of four distinct zones.  The uppermost zone, varying from about
5 to 20 feet in thickness, is lithologically quite variable, but
essentially is composed of fine-grained, cohesive deposits. Mottled
gray, gray and brown, or gray and green fat clays (CH) and lean
clays (CL) are predominant, while gray or brown silts (ML) and
silty sands (SM) are subordinate. Some of the clays are laminated
with silts or sands, while others are relatively massive. Large
variations occur in both the natural water contents of the clays
(20 to 55 percent dry weight) and their consistencies (soft to
stiff), and rapid lateral and vertical changes occur in both. The
second zone in the Prairie formation lithologically is much more
uniform and is characterized by massive brown and gray silty sand (SM).
The zone varies in thickness from 15 to 45 feet and is interrupted
only by thin layers of silt or layers containing disseminated

-
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organic fragments. The third zone, composed of uniform, dense,

fine, brown or gray sand (SP) was encountered in most borings, but
was penetrated completely only in boring U-2 where it was found to
be 80 feet thick. The fourth and lowermost zone, encountered only
in boring U-2, is composed of medium to stiff gray clays (CH and CL).

D10 As measured in the borings, the buried surface of the Prairie
formation varies in elevation from -40 to -61 feet mean Gulf level.
The lower elevations appear to follow a linear trend marked by
borings L-3, D-4, and D-1 (Plate D1). This trend probably is a
narrow, entrenched, relict stream course.

D11 Recent deposits,

The nearshore gulf deposits that immediately overlie the Prairie
formation consist mainly of soft to medium, gray fat clays (CH) or,
less frequently, lean clays (CL) with occasional thin sand layers
and small shell fragments. Water contents are high, varying from
24 to 69 percent of dry weight and averaging almost 50 percent.

D12 1In terms of both lithology and physical properties, these are
the most uniform of the Recent deposits. However, the deposits vary
irregularly in thickness from 0 to 19 feet, with the average thick-
ness being about 6 feet. The thickest occurrence was encountered

in boring D-1, Plate D5.

D13 The bay-sound deposits overlying the nearshore gulf deposits.
are characteristically noncohesive, consisting of soft to medium
gray silt (ML), silty sand (SM), or fine sand (SP). All three types
of materials are abundantly fossiliferous; shell fragments and
occasionally whole shells are either scattered through the deposits
or concentrated in thin layers.

D14 These deposits vary in thickness from 0 to 40 feet with the
greater thicknesses being toward the south and the lesser thicknesses
toward the north. Borings made by a private foundation engineering
firm about 150 feet north of and parallel to the railroad shown in
Plate D1 indicate that the bay-sound deposits thicken rapidly and
grade laterally into the sands of the large barrier spit (paragraph
D5) somewhere in a narrow zone between the railroad and the south

end of the lock.

D15 The lacustrine deposits in the site area are composed of soft

to very soft gray silt (ML), lean clay (CL), and fat clay (CH) with

lesser amounts of silty sand (SM) or fine sand (SP). The sandier ;
soil types usually characterize the actual lake bottom and extend '
downward for a few feet. All soil types contain abundant quantities

_of whole shell and/or shell fragments. The silts and lean clays
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exhibit extremely high water contents (sometimes greater than

100 percent dry weight), were observed to be little more than
jelly-like oozes in some cases, and, as evidenced by the hydrogen
sulfide (HpS) and/or methane (CH4) content, contain significant
quantities of decaying organic matter. '

D16 Lacustrine deposits are relatively thin or absent near the
south end of the proposed lock location (because of a natural
thinning plus dredging and/or scouring), but thicken northward
and westward to as much as 20 ft. in borings L-8, L~-9, D-2, and
D-4 (Plates D3, D4 and D5).

D17 GROUNDWATER CONDITIONS

Two units, the Recent bay=-sound deposits and zones 2 and 3 of
the Prajrie formation, will be significant with regard to construc-
tion site dewatering.

D18 Although the bay=-sound deposits are relatively fine-grained and
only moderately permeable, they are hydraulically connected with

the water in Lake Pontchartrain and also with the large 40 feet
thick, 2 mile wide, and 35 mile long buried sand barrier spit loca-~
ted only a short distance south of the proposed site.

D19 Piezometers were installed with tips at elevations of -66.8

feet (P-1) and -64.17 feet (P-2) near borings D-1 and D-6, respec-
tively (Plate D5), to measure the piezometric surface in the two

sandy zones of the Prairie formation which can be considered as a single
aquifer. Initial readings indicate the piezometric surface to
approximate the mean Gulf level in Piezometer No. 1 and to be about

2 feet higher than that level in Piezometer No. 2. Although artesian
conditions exist, significantly higher readings than those observed
are not anticipated, since (a) the Prairie formation sands are
hydraulically connected with the lake water over large areas north and
east of the proposed site and (b) the sands are not part of one of

the major artesian aquifers in the New Orleans area.

D20 SOURCES OF CONSTRUCTION MATERIALS
For sources of construction materials refer to: ''Lake Pontchartrain,

Louisiana and Vicinity, Design Memorandum No. 12, Sources of Construction
Materials" approved 30 August 1966.
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D21 SUMMARY

The proposed Seabrook Lock site has been adequately explored
by borings, and the major stratigraphic units have been identified
and delineated.

D22 The lock and rock dam locations are underlain by 5 to 60
feet of Recent deposits which are primarily shell-bearing silts,
~ silty sands, and fine sands but also contain lesser thicknesses
of very soft to medium high water content clays.

D23 The Recent deposits are underlain by Pleistocene-Prairie for-
mation deposits which, to a depth of 125 feet, consist of two thin
clay zones separated by thick zones of fine sand and silty

sand. The uppermost clay zone exhibits widely variable and some-

what typical strengths and water contents.

D24 Control of groundwater during construction will be important,
since the sandy zones in the Recent deposits and the Prairie
formation are hydraulically connected with the water in the lake.
Prairie formation piezometric surface elevations should not exceed
mean Gulf level by more than a few feet.

D25 Except for stone, all required construction materials are
available locally in adequate quantities.

LABORATORY TESTS

D26 SCOPE

Laboratory testing consisting of visual classification of
and natural water content determinations on all samples; mech-
anical analyses and Atterberg limits on selected samples; shear
strength and consolidation tests on selected undisturbed sam-
ples; and natural density determinations on undisturbed samples
of sand, together with maximum and minimum density determinations
on remolded samples. The results of the laboratory tests are
shown with the boring logs in Plates D2 through D7, in graphic
form in Plates D9 through D11, and in tabular form in Tables 1
and 2. Detailed laboratory test reports are presented in exhibits
1 through 7.
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D27 CLASSIFICATION AND DENSITY DATA

Atterberg limits data for the fine-grained Recent and Pleistocene
soils are plotted on a plasticity chart in Plate D9, Grain-size curves
on selected samples of the Recent deposits are shown in Plate D9; also
shown are the range of grain-size curves for zones 2 and 3 of the Prairie
formation. Uniformity of the foundation sandy materials in zones 2
and 3 is depicted by the narrow range inm gradation for this portion
of the foundation. The materials from zone 3 which consist primarily
of fine sands (SP) are generally coarser than the materials in zone 2
. which are classified as silty sands (SM).

D28 Results of natural density determinations on materials from
zones 2 and 3 are shown plotted versus depth in Plate D9, The
natural dry densities vary generally from 87 to 101 pcf. with an
average value of about 89 pcf. for zone 2 and 97 pcf. for zone 3.
The results of the maximum and minimum dry density determinations
are also plotted versus depth in Plate D9. Relative density
tends to increase with depth and averages about 60 percent, indi-
cating that the foundation sands are in a medium dense condition.
Relative densities significantly lower than 60 percent were indi-
cated for three samples; however, the validity of these values
appears questionable from inspection of the plots of density versus
depth and density versus grain size. :

D29 A correlation of natural dry density of the sands with the

D5 grain size is shown in Plate D9. Also shown is the correlation
between the maximum and minimum density determinations and Dgq size.
Both maximum and minimum dry densities increase with increasing
grain sizes, as does the natural dry density.

D30 SHEAR STRENGTH TESTS

Shear strength data on the foundation soils are summarized
in Plate D10. The shear strength of the foundation clays comprising
" the nearshore Gulf deposits and zone 1 of the Prairie formation was
determined from unconfined compression tests. The unconfined com-
pression test results are plotted versus depth in Plate D10. The
shear strengths vary generally between 400 and 1000 psf.
The shear strength of the zone 1 Pleistocene clays appears to be
about the same as that of the overlying Recent deposits. For
design purposes, an average shear strength of ¢ = 0, ¢ = 500 psf.
for the Recent and zone 1 Prairie clays appears to be a reasonably
conservative assumption. It is to be noted that no shear strength
determinations were made for the lacustrine or bay-sound deposits.
Although some clays were found in these deposits, these materials
were found to be essentially silt, sandy.silts, and sands in the
areas where undisturbed borings were made. Visual inspection of
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available samples indicate that the strength of the cohesive bay-
sound deposits are essentially the same as that of the near-shore
Gulf deposits, However, the lacustrine deposits are extremely
soft. '

D31 In the New Orleans area, the clays of zone 1 of the Prairie
formation typically exhibit relatively high cohesive strengths
because of postdepositional oxidation and/or desiccation. Although
there can be little doubt that the uppermost Prairie formation
deposits at the Seabrook Lock site were oxidized and desiccated,

the cohesive strengths appear to be somewhat lower than what is
‘typical, Drainage of saline waters from the clays and replacement
with fresh water during the low sea level stands of the last gla-
cial stage has been suggested as a cause for the zones of relatively
low~-strength clays.

D32 Results of the R and S tests are shown in Plate DI0. A single
R test on a silty sand with clay seams from the bay-sound deposit
indicated a shear strength of ¢ = 14 deg. ¢ = 0.2 tsf. Pore pres-
sures measured during this test, as shown in Figure Al2, exhibit 5,
permitted determination of the effective stresses at failure; the
resulting effective shear strength based on the maximum stress
ratio,’ 6i/6§ was ¢ = 31 deg, ¢ = 0.11 tsf. (see Figure Al3,
exhibit 5). On the basis of experiences with similar soils, it is
considered that an R design shear strength of ¢ = 15 deg, ¢ = 0.11
tsf, based on total stresses is reasonable for the silts and silty
sands, A single triaxial compression S test (see Figure Al5 in
exhibit 5) conducted on silt from the lacustrine deposits indicated
a shear strength of ¢ = 42 deg, ¢ = 0; this value is not considered
representative of the actual S shear strength of the silts based
on inspection of other samples from these deposits. For design
purposes, an S shear strength value of ¢ = 25 deg, ¢ = 0 is comn-~
sidered reasonable., Shear strengths of the sands were determined
from 4 S tests on undistrubed samples, 2 tests on specimens from
5-inch diameter samples being made using direct shear apparatus

and 2 tests on specimens from 3-inch diameter samples being made
using triaxial compression apparatus. The S shear strengths of

the sands, including the Recent bay~sound deposits, Pleistocene
sands, and silty sands, are relatively high with angles of in-
ternal friction between 34 and 42 deg, with the higher values

being for the triaxial tests., For design purposes, an S shear
strength value of @ = 35 deg, ¢ = 0 appears reasonable for these
materials.

. D33 CONSOLIDATION TESTS

Consolidation tests were performed on the foundation soils
for the purpose of predicting settlements beneath the structure
and levee tie-ins to the lock., Pressure-void ratio curves for
soils tested are shown in Plate D11. Pertinent data for each
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sample are summarized in the table on the same plate. Because of
the shape of the pressure-void ratio curves, reliable determinations
of the compression index could not be made for the sands., For both
the Recent and Pleistocene soils tested, indicated preconsolidation
pressures were greater than the existing overburden pressures by
about 2 tons per sq. ft..

D34 PERMEABILITY

While laboratory or field permeability tests were not con-
ducted, coefficients of horizontal permeability for use in checking
the design of the.construction dewatering system and also in the
design of permanent seepage control measures were derived from ex-
tensive empirical relationships between the Dig grain sizes and
coefficients of permeability developed from field pumping tests on
sands in the lower Mississippi River valley.* The silty sands of
zone 2, with an average Djg size of 0.06 mm, are indicated to have
a horizontal coefficient of permeability of 100 x 10-%4 cm per sec.
The fine sands of zone 3, with an average Dig size of 0.13 mm, are
indicated to have a coefficient of permeability of 400 x 10~% cm
per sec,

* U. S. Army Engineer Waterways Experiment Station, Investigation of

Underseepage and Its Control, Lower Mississippi River Levees, Waterways

Experiment Station Technical Memorandum 3-424, Vicksburg, Miss.,
October 1956 ‘
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EXHIBIT NO, 3 - DIRECT SHEAR TEST REPORT, BORING U-1
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SEABROOK LOCK
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‘APPENDIX D

GEOLOGY AND SOILS

FIELD EXPLORATIONS AND GEOLOCY

EXHIBIT NO. 5 - TRIAXIAL COMPRESSION TEST REPORT, BORING U-2
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
AND
MISSISSIPPI RIVER - GULF OUTLET, LOUISTANA

SEABROOK LOCK
DESIGN MEMORANDUM NO., 1 GENERAL

‘APPENDIX D

GEOLOGY AND SOILS

FIELD EXPLORATIONS AND GEOLOGY

EXHIBIT NO, 6 - CONSOLIDATION TEST REPORTS AND TIME CURVES, BORING U-1
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