M SSI SSI PPI RI VER - GULF OUTLET
NEW LOCK AND CONNECTI NG CHANNELS

EXECUTI VE SUMVARY

Thi s Engi neering Appendi x provides detail designs and M CACES cost
estimates for the NED Plan 110 x 900 barge | ock and the Recomrended Pl an
110 x 1200 shi pl ock.

The scope of work, as envisioned, at the start of Engineering
Di vision's support for the Feasibility Study focused primarily on the New

Lock, North of Claiborne Avenue Alternative. Engi neering Division was
tasked to provide engineering designs and costs for the various conponents
of this alternative. A list of mmjor conponents of this alternative

follows with a general description of each conponent and sumary narrative
of engi neering anal ysis performed.

LOCK

Engi neering design effort focused on a pile-founded, precast, post-
tensioned, float-in concrete lock with mter gates. Prior to the
feasibility effort, a conventional cast-in-place |lock design was

consi dered and not adopted for further study due to excessive costs and
ri ght-of-way required for constructioncofferdam ng to nai ntain navigation
for the full construction period. Analysis, designs and cost estinmates
were devel oped for four alternative lock sites, two barge | ocks andtwo
ship lock sites. The chamber width is 110 feet for both barge and ship
| ocks, with a uniform chanber floor and sill depth of 22 feet for the
barge | ocks and 36-foot depth sill and 40-foot chanber floor depth for the
ship locks, and a 900-foot and 1200-foot usable chanmber length for both
barge and ship locks. The prelimnary design investigated a steel hul
structure that was soil-founded. The calculated differential settlement
that was acceptable for the steel hull was considered to be detrinenta
for the less ductile concrete structure. Therefore, the soil foundation
was elimnated and a pile foundation designed.

Addi ti onal engineering investigations and cost estimates were
conduct ed and devel oped during plan formul ation. For project optimzation
purposes in the econom c analysis, cost estimtes were devel oped forfour

addi tional lock sizes. Quantity take-offs were made fromthe 110 x 900
x 22 foot barge lock to estimate costs for 110 x 900 x 18, 110 x 900 x
25/ 22 floor/sill and a 90 x 900 x 22 foot barge | ocks. Code of accounts
cost estimates for the alternative plans, except the 90 x 1200 x22 foot
barge | ock, are presented in the cost estinmate section of the Engineering
Appendi x. A cost estimate for a 90 x 1200 x 22 foot barge |ock was
devel oped nore sinplistically. To get the 90 x 1200 x 22 foot barge | ock
estimate, the 90 x 900 foot barge |ock was increased by the sane rate of
i ncrease that exists between the 110 x 900 and 110 x 1200 barge | ocks.

In support of the econonic analysis, costs estimtes were devel oped
for several additional alternatives. These alternatives are described
bel ow. The engi neering support for these estinates was mnimal and to a
| esser degree than those alternatives di scussed above.



a. Rehabilitation. 1In lieu of a lock replacenment, rehabilitation of
the existing lock was considered. The design life for this alternative
was estinmated to be 50 years. Rehabilitation would provide a serviceable
| ock, but with |l ockages linmted to the existing |ock chanber capacity.
The estimated cost, $21 million, is in addition to the normal O&M cost for
the existing | ock.

The | ock el enents that would be rehabilitated or replaced include four
spare nmiter gate | eaves, a spare set of miter gate machinery, a sunp punp
system wall arnor retrofitting, and replacing control houses and the
original roofing of the Lockmaster's office. The river side tinber
gui dewal s would be replaced with floating concrete guidewalls and
fendering, and forebay and guidewall mooring dol phins woul d be replaced.

O her work included rehabilitation of a water utility line through the
existing lock, and selected electrical and mechani cal systemrepl acenments.

Structural repairs would be nade to the concrete nmasonry in the mter
gat ebay machi nery roomns.

An inmportant element of this alternative to consider was the

intermttent [ock closures required to acconplish the rehabilitation work.

It was estimated that nine 30-day closures would be needed within a five-
year construction period.

b. Bridge only. In this alternative the St. C aude Bridge would be
repl aced. Lock replacement would not be considered for 50 years. The

St. Claude bridge replacement is intended to benefit navigation by
reducing the current delays in lock cycle time from the existing
St. Claude bridge operation. Thereplacenment bridge in this alternative
woul d be a mid-level double bascule bridge providing a 40-foot vertica
cl earance and a 200-foot horizontal clearance. The cost estimate for this
bri dge was based on a | ow | evel bridge design and cost devel oped by an A-E
that al so provided a 200-foot horizontal clearance. The A-E' s cost was
nodi fied by adjusting their quantities froma | owlevel design to a md-
| evel design.

c. Phased construction In this alternative the St. C aude Bridge
woul d be replaced first assum ng the replacement of the |ock would be
realized approximtely 25 years later. This alternative would provide

short-term benefits to navigation by reducing the current delays in |ock
cycle times fromthe existing St. Claude Bridge operation. The bridge in
this plan is a nid-level vertical |ift bridge providing a 300-foot
hori zontal cl earance as opposed to the 200-foot clearance provided in the
"Bridge only" alternative discussed above.

The 300-foot horizontal clearance is needed to facilitate future |ock
construction w thout closing the canal to navigation for extended periods
of time. The cost estimate for the bridge conponent of this alternative
was based on a bridge design and cost estimate devel oped by an A-E. In
the economic analysis this bridge cost was conmbined with the cost
estimates for the various |ock sizes already devel oped.

CHANNELS

The design channel depth is (-)36 feet NGYD for the ship |ock and
(-)22 feet NGVD for the barge | ock with channel bottom w dths of 200 and
284 feet, respectively. Bottomw dths transition to 150 feet at the
Cl ai borne Avenue Bridge for both ship and barge | ocks, and to 180feet at
the St. Claude Bridge, 150 feet for the ship lock, and 234 feet for the
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barge lock at the Florida Avenue Bridge. The channel transitions to
110 feet at the new |l ock for both bage and ship | ocks. Side slopes of 1
vertical on 3 horizontal were used. During construction at the new | ock
site and denolition of the existing |ock, a system of by-pass channels was
desi gned to keep navigation down tine to an absolute mninum The by-pass
channel at the new lock site is to the east of the site and is a split
| evel channel providing two 110 foot bottomw dth | anes of travel, one at
(-)31 feet NGVD and the other at (-)22 feet NGVD. During denolition of
the existing |ock, a by-pass channel will be provided to the east with a
(-)12-foot NGVD bottom el evati on and an 85-foot bottom wi dth.

LEVEES AND FLOODWALLS

The M ssissippi River flood protection | evees and Fl oodwal | s nust be
extended fromthe existing |ock north approxi mately 2500 feet on the east
and west banks to tie into the southern end of the new lock. This MRL

fl ood protection, dependent upon location, will consist of a conmbined
earth/concrete topped I-wall or concrete T-wall sections. The MRL design
grade at this location is 22.1 feet NGY/D and will be replacing the

existing hurricane protection which has a top elevation of 15 feet NGVD on
the west bank and 14 feet NGVD on the east bank. Hurricane protection, a
combi ned earth/concrete topped I-wall, will tie into the northern end of
the new lock with a top elevation of 14 feet NGVD.

REL OCATI ONS

Bri dges. Three existing novable bridges are |located on the Inner
Har bor Navi gation Canal between the M ssissippi River and the M ssissipp
River @ulf Qutlet: Florida Avenue (northernnost), Claiborne Avenue
(LA Route 39) and St. Cl aude Avenue (LA Route 46) (southernnost).

a. Florida Avenue Bridge The Florida Ave. bridge is not included
in the Corps IHNC | ock replacenment project. Although this bridge is not
part of the project, it is being assuned that the bridge is being
replaced by others. Further details of this bridge are presented in the
Appendi x.

b. St. Claude Avenue Bridge The existing St. Claude Ave. Bridge

wi Il be denolished and replaced by a | owlevel |eaf doubl ebascul e bridge
with a 200-foot clear horizontal span at the water surface. During plan
fornmulation both |ow and nid-level vertical lift type bridges were also

consi dered, but were not adopted because of social inmpacts and sl ower
operating tines conpared to the doubl e | eaf bascul e bridge

c. Caiborne Avenue Bridge Because of its location north of the
existing lock, the Claiborne Ave. Bridge is subjected to Lake
Pontchartrain water levels; but with the proposed new | ock |ocation it

will be subjected to Mssissippi River levels. To mamintain Coast CGuard
mandat ed cl earances when in the open position, the C ai borne Ave. Bridge
superstructure will be replaced and the existing bridge piers retrofitted
and reused. The replacement bridge is the sane type as the existing
bridge, a md-level, vertical |ift span bridge. The C ai borne bridge
superstructure will be replaced with higher towers and a new novabl e span.
New nechani cal and electrical equipment will be installed.
UTI LI TI ES
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There are a nunber of utility relocations of varying types and sizes
that traverse the canal or pass through the existing lock utility gallery.
The project plan is to relocate these in three utility corridors, each

contai ning one trench crossing the channel. Thesetrenches are |ocated
south of St. Claude, north of Claiborne Ave. and south of Florida Ave.
The trenches will be provided by the Governnent with utility owners

perform ng rel ocations.

M Tl GATI ON PLAN

Details and conponents of the nitigation plan are presented in the
Mtigation Appendix A G ven the unique circunstances associated with
this project, a shift in focus fromthe natural environment to the soci al
environment requires a departure fromtraditional methods of environmental
i mpact analysis and mitigation planning. The construction plan devel oped
for the North of C aiborne Avenue site either elininates or substantially
reduces nmmjor project-related inmpacts in the areas of displacenent of
peopl e, construction-related noise and traffic congestion. The various
conponents of the nmitigation plan and their costs are presented in code of
accounts format in the cost estimate section of the appendi x.

BOARD OF EXPERTS

The prelimnary concept, the steel hull float-in, was rejected |ate

in the report process. |n order to neet the schedule, it was decided that
the concrete float-in concept would be reviewed and revised concurrent
with the design effort. The review was conducted by both an in-house

Techni cal Review Team and a Board of Experts. The Board of Experts had
the second responsibility of approving the | ock structural concept. The
Board was conprised of a representative from Headquarters Engi neering
Di vision, representatives from Division Engineering Division and two A/E
firns experienced in the design and construction of precast concrete
float-in structures. The Board nmembers are:

M. Joe Hartnman CECW ED

M. Terry Cox CELMV- ET- ES

M. Tony Young CELMWV- ET- EG

M Saad Moust af a W ss, Janney, Elstner, Assoc., Inc.
M . Dal e Berner Ben Gerwi ck, Inc.

The vast experience of both AVE nmenbers was a vital ingredient in the
accepted design. Their review and reconmendations solidified this state
of the art design. The CORPS nenbers provided the expertise that assured
final acceptance. The Board of Experts approved the structure at their
| ast neeting, October 17, 1996.

FUTURE ENG NEERI NG & DESI GN

Upon approval of the Feasibility Report (Reevaluation Report), a
series of design docunents will be done. Several potential cost reduction
items were discovered during preparation of the draft feasibility study.

Sone of the nore considerable items include:



a. Renpval of the backfill in the area outside of the chanmber | ock
wall. Allowthe riverside tie-in |levee to act as both river and hurricane
protection.

b. Revisions to the guidewall design.

c. Use of a sector gate, with an assisting filling and enptying
system (i.e., ear-type sector gate, sector gates with sluice gates
around-the-gate culvert system) in lieu of mter gates.

d. Considering |arger di anet er piles in the foundaion.
Additionally, pile tests will be performed to minimze pile |engths.

e. Mechani cal guidance systemto hasten tow entrance and exit tines.

Post-feasibility studies will focus on these issues as well as others
that may result in reduced costs for the lock replacement. A CPM logic
network of activities associated with produci ng design menoranduns, plans
and specifications, and construction is provided in the Project Managenent
Plan (PMP). More details and resources associated with these efforts can
al so be found in the PMP. Engineering and design cost estimates are al so
provided in the cost estinmate section of this appendix.



