


CEMVD-ET-EG (CEMVN-ED-GE/9 Aug 99) (11-2-240a) 3d End
Stagg/ts/5644

SUBJECT: 1999 Periodic Inspection No. 8 for Bayou Bienvenue
Control Structure

CDR, Mississippi Valley Division, Vicksburg, MS 39181-0080
19 November 1999

FOR Commander, New Orleans District, ATTN: CEMVN-ED-GE

Information furnished by 2d Endorsemenf'ig satisfactory. No
further action on this chain of correspondence is required.

FOR THE COMMANDER:

A,

J/</R. MCCORMICK, P.E.

Encl cting Chief, Englneerlng Division
wd



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P.O. BOX 60267
NEW ORLEANS, LOUISIANA 70160-0267

REPLY TO
ATTENTION OF:

CEMVN-ED-GE 9 Aug 99

MEMORANDUM FOR Commander, Mississippi Valley Division,
ATTN: CEMVD-ET-EG

SUBJECT: 1999 Periodic Inspection Report No. 8 for Bayou Bienvenue Control Structure

1. Subject report is submitted for your information and concurrence (Encl 1).
2. The Technical Review was conducted as outlined in Enclosures 2 and 3.

FOR THE COMMANDER:

P .
f»eERARD S. SATTERLEE JR.
3 Encls. ‘ Acting Chief, Engineering Division
1. Periodic Inspection
Report No. 8 (4 cys)
2. Quality Control Plan
3. Design/Review Activities



CEMVD-ET-EG (CEMVN-ED-GE/9 Aug 99) 1st End Stagg/ts/5644
SUBJECT: 1998 Periodic Inspection Report No. 8 for Bayou
Bienvenue Control Structure

CDR, Mississippi Valley Division, Vicksburg, MS 39181-0080
30 August 1999

FOR Commander, New Orleans District, ATTN: CEMVN-ED-GE

The following comments are provided on the subject report:
-

a. Paragraph 5-03e(2) Page V-6 and Paragraph 6-02d(2) Page
VI-2. The referenced paragraph on page V-6, states that the
"sand or grit" observed on the mechanical equipment should be
removed to prevent damage to the equipment. We concur in this
proposed action, and although the paragraph did not specifically
state it, it was also assumed that this action would proceed as
soon as possible, since sand in a bearing assembly (ball
bearings, bronze bushings, etc.) is not a desirable condition.
However, the referenced paragraph on page VI-2, indicates that
the equipment may not be cleaned for as long as several months.
Therefore, paragraph 6-02d(2) should be revised to say that the
abrasive materials will be removed from the operating equipment
without delay.

b. Paragraph 4-03.d.2 Channel Scour. This paragraph states
the existing bank stability factor of safety is essentially 1.0
between Stations 16+50 and 18+00. A recommendation should be
included in Section VI-Conclusions and Proposed Remedial Actions
addressing this issue.

c. Paragraph 6-02.j. Instrumentation. This paragraph
states the bench mark will be replacedprior to the next
scheduled instrumentation survey in 2003. This should be
established as soon as possible and surveys taken prior to the
next scheduled reading for base line readings.

FOR THE COMMANDER

Encls /R. MCCORMICK, ;{'

3
1. wd 2 cys Acting Chief, Engineering Division
2



CEMVN-ED-GE (CEMVN-ED-GE/9 Aug 99) 2" End  Mr. Chryssoverges/504-862-1009
SUBJECT: 1999 Periodic Inspection No. 8 for Bayou Bienvenue Control Structure

CEMVN-ED 15 October 1999

FOR Commander, Mississippi Valley Division, ATTN: CEMVD-ET-EG

The disposition of the comments presented in the 1* endorsement follows:

a. Paragraph 5-03e(2) Page V-6 and Paragraph 6-02d(2) Page VI-2. Concur. The Orleans
Levee District has been notified that the abrasive material needs to be removed from the operating
machinery as soon as possible. Paragraph 6-02d(2) has been revised accordingly. See enclosure 4.

b. Paragraph 4-03.d.2 Channel Scour. Concur. The following recommendation has been
added to Section VI: “The scour noted between 16+50 and 18+00 will continue to be monitored.”
See enclosure 5. Additional action within the purview of the inspection program is not warranted.
The scoured area is over 300 feet away from the end of the guidewall and a failure of the bank
slope would not impede the operation or jeopardize stability of the structure. Scour repairs were
completed between ranges 13+88 and 16+00 in May 1984. The pre-repaired bank sections at
ranges 15+00 and 16+00 look similar to the current bank sections between ranges 16+50 and
18+00. Surveys since 1986 have indicated a progressive erosion of the underwater slope. The
underwater toe of the bank slope has migrated approximately 30 feet landward and deepened over
12 feet since the base survey was taken in April 1984.

c. Paragraph 6-02.j. Instrumentation. Concur. The paragraph has been revised to indicate
that new benchmarks will be installed in FY 2000 along with base line readings taken for the
settlement marks. Repainting of the identification numbers for the settlement markers will also be
accomplished at the same time. See enclosure 5.

a4 doides

5 Encls GERARD S. SATTERLEE, JR., P.E.
wd 1-3 Chief, Engineering Division

added 2 encls

4-5. as



U.S. ARMY CORPS OF ENGINEERS
NEW ORLEANS DISTRICT
QUALITY CONTROL PLAN

PERIODIC INSPECTION REPORT

Project Title: 1999 Periodic Inspection Report No. 8 for Bayou Bienvenue Control Structure.

Authority: Authority to inspect the subject lock is provided by ER 1110-2-100, subject
"Periodic Inspection and Continuing Evaluation of Completed Civil Works Structures", dated
15 February 1995. The Periodic Inspection was performed in accordance with the subject
regulation.

Quality Control Plan: The Quality Control is the function whereby policies, standards,
procedures, and format are used to control the quality of the work produced.

-

Preinspection Brochure. A preinspection brochure was prepared in advance of the project
inspection in order to familiarize inspection team members with the control structure general
features and project history. The brochure included a checklist that was used during the
inspection to highlight areas of concern.

Periodic inspection Report. The Periodic Inspection Report presents the results and
conclusions of the engineering inspection and data evaluation to evaluate the structural integrity
and operational adequacy of the control structure. The report also presents recommended
remedial actions to correct any noted deficiencies. The inspection and report were accomplished
in accordance with the subject ER.

In-House Technical Review. The New Orleans District (NOD) performed an in-house review
to achieve the desired quality control on various project tasks and to check for format, adequacy
and accuracy of the report. A copy of the quality control plan is filed in Gen & Env Des Section.
These reviews were conducted in-house because the necessary expertise was located within
NOD. These reviews ensure the accuracy of the report and ensure the inspection and reporting
were conducted in accordance with ER 1110-2-100. A copy of NOD's quality control plan with
all endorsements to the report will be included with the file copy of the Periodic Inspection
Report.

Periodic Inspection Team

Brown, Cunningham & Gannuch, Inc.

Name Function Registered
Silas Cunningham Structural Engineer Yes/Civil
Luther Newton Project Engineer Yes/Civil
Richard Nicholas Electrical Engineer Yes/Elect
Mel Stegall Geotechnical Engineer Yes/Civil
Robert White Mechanical Engineer Yes/Mech

ENCL 2



Name

Walter Baumy
Joseph Chryssoverges
Brian Keller

Amy Powell

Name

Frank Johnson

U.S. ARMY CORPS OF ENGINEERS
NEW ORLEANS DISTRICT
QUALITY CONTROL PLAN

PERIODIC INSPECTION REPORT

Corps of Engineers — New Orleans District

Function Office Ext. Registered
C/Gen & Env Des Sec ED-GE 2656 Yes/Civil
Inspection Coordinator/ Civil Engr  ED-GE 1009 No/EIT
Project Manager/ Civil Engr OD-R 2344 No/EIT
Civil Engr 'OD-R 2241 No/EIT
Mississippi River Commrission

Function Office Registered
Structural Engineer CEMVD-ET-ES  Yes/Civil

Louisiana Department of Transportation and Development

Ennis Johnson
John Monzon

Steve Spencer
C.A. Wethern
Guy Dietsch

Corps of Engineers — New Orleans District - Technical Review Team

District 02 Design
District 02 Design

Orleans Levee District

Chief, Engineering
Engineering
Electrical Maintenance

Name

Walter Yes/Civil Baumy
Glenn Felger
Paul Salassi

Ext.

Registered

Function Office
C/Gen & Env Des Sec ED-GE
Review Team Manager ED-E
Technical Reviewer/Civil Tech ED-GE

2656 Yes/Civil

2601
2714

No/EIT

ENCL 2



DESIGN/REVIEW ACTIVITIES

TASK : DATE COMPLETED
Prepare preinspection brochure 19 Feb 99
Preinspection meeting and finalize
schedule for inspection 18 Mar 99
Perform periodic inspection - 24 Mar 99
Assemble draft report 03 May 99
Perform in-house review, and resolve |
Comments 29 Jun 99
Prepare final report 03 Aug 99
Submit report to MRC 09 Mar 99

M_C_‘ng% ¢ (g 77
seph Chryssoverges,

Inspection Coordinator Date
LDl QJM Ayt
Glenn Felger,

Technical Review Manager Date

ENCL 3



d. Mechanical.

(1) Orleans Levee District (OLD) was notified that the wire ropes used
to activate the gate sectors should be adjusted (tightened) such that they do not jump out of
the sheaves as soon as the work could be scheduled. The work was completed in July 1999
by OLD.

% (2) OLD has been notified that the abrasive material needs to be removed
from the operating equipment as soon as possiblc.;?
e. Electrical.

(1) The frequency meter on the generator set will be repaired or replaced
by March 2000.

(2) OLD was notified that the defective (damaged insulation) load side
conductors for the east gate sector should be replaced as soon as the work could be
scheduled. This work was done in July 1999 by OLD.

(3) The east gate sector indicator light system will be checked out, and
as appropriate the limit switch and/or indicator light repaired or replaced. This will be done
by March 2000.

(4) The lights in the control rooms will be cleaned by March 2000.

(5) When the fluorescent fixtures in the machinery recesses deteriorate
such that they need replacing, high quality (more durable) gasketed fixtures will be installed.

(6) OLD was notified that the broken weathef proof cover on the
receptacle near the access stair should be replaced as soon as the work could be scheduled.

This work was done in July 1999 by OLD.

d:mar\wpdocs\projects\S0797-6B\Rpt#8.wpd VI-2 # REVISED 5 OCT 99
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(7) Al receptacles will be replaced with GFCI type receptacles
by March 2000.

f. Floodwalls. The appropriate additional “As Built"drawings showing the
recently constructed floodwalls, and a narrative explaining the modifications to the
floodwalls, will be included in the preinspection brochure for the Periodic Inspection No.
9.

g. Embankments. The backfill areas b;hind the wing walls will continue to be
monitored. Any depressions noted will be filled in.

h. Guidewalls and Dolphins. Guidewall and dolphin members will be closely
inspected semiannually, and deteriorated members will be replaced as necessary to maintain
the integrity of the guidewalls and dolphins. Prior to the next scheduled unwatering, NOD
and OLD will make a detailed inspection and evaluation of the guidewalls and dolphins, and
will determine if major repairs or replacement of the guidewalls and doli)hins should be
undertaken.

i. OLD will evaluate removal of the dock for public safety and liability
concerns.

j. Instrumentation.

# (1) NOD will re-establish reliable bench marks during FY 2000.

Settlement readings will also be taken to establish base line readings and the identification
numbers for the settlement markers will be repainted. #

k. Channel Scour. The scour noted between station nos. 16+50 and 18+00 will

be monitored. OLD will visually inspect the area on a semiannual basis and report any *

d:mar\wpdocs\projects\S0797-6B\Rpt#8.wpd VI-3 % REVISED 5 OCT 99
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% problems to NOD. Surveys will continue to be taken at five year intervals. %
6-03. Next Inspection. The next periodic inspection of Bayou Bienvenue Control

Structure is tentatively scheduled for March 2004.

d:martwpdocs\projects\S0797-6B\Rpt#8.wpd VI-4 » REVISED 5 OCT 99



BAYOU BIENVENUE CONTROL STRUCTURE
PERIODIC INSPECTION REPORT NO. 8

BLE OF T
Para No. ' ription Page No.

ECTION I - INTRODUCTION

1-01 Authority : I-1
1-02 Purpose and Scope I-1
1-03 Datum I-1

SECTION II - PROJECT DESCRIPTION AND BACKGROUND

2-01 General II-1

SECTION III - OPERATION AND MAINTENANCE DATA

3-01 Operation and Maintenance Problems II-1
3-02 Actions on Deficiencies From Last Inspection I1I-1

SECTION IV - REVIEW OF DESIGN AND ANALYSIS OF INSTRUMENTATION

4-01 Geotechnical Design Criteria IV-1
4-02 Structural Design Criteria Iv-3
4-03 Analysis of Instrumentation Data IV-6

ECTION V - INSPECTION

5-01 Inspection Team V-1
5-02 Orientation V-2
) 5-03 Observations V-2

SECTION V1 — CONCLUSIONS AND PROPOSED REMEDIAL ACTIONS

6-01 Conclusions Vi-1
6-02 Proposed Remedial Actions Vi-1
6-03 Next Inspection ¥# VI-4 *
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BAYOU BIENVENUE CONTROL STRUCTURE
SUMMARY

Periodic Inspection No. 8 of the Bayou Bienvenue Control Structure was conducted
on 24 March 1999 by the Brown, Cunningham & Gannuch, Inc. inspection team, a
representative of the Mississippi River Commission, representatives of the New Orleans
District (NOD), the Louisiana Department of Transportation and Development (LaDOTD),
and representatives of the Orleans Levee District (OLD). Observations made during the
periodic inspection indicate that the structure is structurally sound and in good condition.

Some remedial actions are required. The deficiencies noted are not critical and will

be corrected as discussed in Section VL
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~ PERIODIC INSPECTION REPORT NO. 8
TABLE OF CONTENTS
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INSTRUMENTATION PLATES

APPENDIX A
MRC TRIP REPORT

- APPENDIXB
CEMVN-ED-GE Trip Report of Mini-Inspection of Bayou Bienvenue Control Structure
in a dewatered condition.

APPENDIX C

Orleans Levee Board Project No. 2880-2, Bayou Bienvenue Control Structure, Second
Maintenance Cycle (Dewatering, Painting, and Miscellaneous Repairs), Final Report,
August 7, 1997.

APPENDIX D
Product Information on Coatings Applied on the Sector Gates and Needle Girders by

Orleans Levee Board.
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SECTION I - INTRODUCTION

1-01. Authority. Authority is provided by ER 1110-2-100, subject "Periodic
Inspection and Continuing Evaluation of Completed Civil Works Structures", dated 15_
February 1995.

1-02. Purpose and Scope. The results and conclusions of the inspection and
evaluation for assuring the structural integrity and operational adequacy of the control
structure are presented herein.

1-03. Datum. All elevations, unless otherwise indicated, are in feet and refer to the

National Geodetic Vertical Datum (N.G.V.D.), formerly Mean Sea Level (M.S.L.).
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2-01. General. The Bayou Bienvenue Control Structure is a feature of the Chalmette
Area Plan of the Lake Pontchartrain, Louisiana, and Vicinity Hurricane Protection project
authorized by Public Law 298, 89" Congress, 1* Session, approved 27 October 1965.

The Bayou Bienvenue Control Structure serves as part of the hurricane protection for
the general area and allows water traffic to proceed normally to and from the MR-GO via
Bayou Bienvenue. In addition, the structure, together with the Bayou Dupre Control
Structure, provides drainage for the area enclosed by the levees. In addition to handling
runoff from within the area, the Bayou Bienvenue Control Structure is required to pass
drainage from the City of New Orleans.

The structure is located at the eastern edge of Orleans Parish, Louisiana, near the
intersection of Bayou Bienvenue and the MR-GO. The structure is located at station
367+60.25 on the MR-GO base line, approximately 400 feet west of the original intersection
of Bayou Bienvenue and the MR-GO.

The structure was constructed under Contract No. DACW29-72-C-0064, awarded
in January 1972 to T.L. James & Company. It was completed in September 1974 and turned
over to local interests for maintenance and operation in accordance with the conditions of
local cooperation, as specified by the authorizing law.

The description of the structure, historical and other general background information,
are included in Periodic Inspection Report No. 1, which also contains selected construction

drawings illustrating typical sections and details. A location map is included in this report
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(Plate No. BUN-1). This report is supplementary to previously numbered reports.
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3-01. Operation and Maintenance Problems. There have been no major accidents

nor operating problems since the previous periodic inspection of the structure.

3-02. Actions on Deficiencies From Last Inspection. All the proposed remedial
actions from the last periodic inspection report have been accomplished by the Orleans Levee
District. The remedial actions were accomplished intermittently subsequent to the last
inspection, with the last actions accomplished during dewatering of the structure in March
1997. Copies of the New Orleans District and Orleans Levee District reports of the March

1997 dewatering are included herein as Appendixes B and C respectively.
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SECTION IV - REVIEW OF DESIGN AND ANALYSIS OF
' INSTRUMENTATION
4-01. Geotechnical Design Criteria.
a. A descriptive review of the design was presented in Periodic Inspection
Report No. 1, 31 October 1973, and revised in September 1974. The original design criteria
as presented in this review was used in comparing the original geotechnical design criteria
with current geotechnical design criteria.
b. Revised Design Criteria. The following geotechnical design criteria has
subsequently been revised.
(1) EM 1110-2-2906, “Design of Pile Foundations,” dated 15 January 1991,
updated the design requirements for pile foundations.
(2) EM 1110-2-2502, “Retaining and Flood Walls,” dated 29 September
1989, updated the design requirements for retaining walls.
(3) Guidance has been provided by MVD regarding lateral earth pressures
and drag forces on structures due to backfill settlements.
(4) ETL 1110-2-307, “Flotation Stability Criteria for Concrete Hydraulic
Structures,” dated 20 August 1987, updated the analysis requirement for flotation.
(5) The seismic risk zones have changed since the original design.

c. Impacts to Design Requirements. The impacts of revisions to the design

requirements are as follows:

(1) Pile Foundation. The piling were designed using a factor of safety of 1.75

for compression and 2.0 for tension. Current criteria required a factor of safety of 2.0 for
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both tension and compression for normal loading conditions if pile load tests are performed.
Pile tests were performed. Also the MVD guidance on drag loads may have yielded higher
pile design loads. Based on the instrumentation data, the piling have performed satisfactorily
for the loading conditions they have been subjected to.

(2) *I" Type Floodwalls and Wingwalls. The analysis criteria that was used
in the early 1970's required a factor of safety of 1.50 in complying active and passive
pressures for the prqject flood loading condition for both of the “Q” case and the “S” case.
In the original design analyses, the wall was analyzed for both “Q” case and the “S” case using
a factory of safety of 1.5 with a static water level at the top of the wave, and using a factor
safety of 1.25 with the dynamic wave force added. The factor of safety was abplicd to both
the active and passive pressures. Current criteria requires a factor of safety of 1.5 for the “Q”
case with water to the static water level and a factor of safety of 1.25 when the wave force
is added. A factor of safety of 1.2 is required for the “S” case with water to the static water
level and the wave loading applied. If the floodwall has no significant wave loading, only the
“Q" criteria are applied. The factors of safety are also applied to both the active and passive
pressures. In comparison to the current criteria, the original design analyses were more
conservative for the “S” case, and were the same as the current criteria for the “Q” case.

(3) Slope Stability. The MVD slope stability design criteria for channels and
levees have not changed since the early 1970's. However, the available information does not
indicate that the slopes were analyzed for the long-term case. The fact that the slopes have

experienced no stability problems indicates they are adequate for the long-term case. Also,
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the analysis probably did not consider an earthquake loading since this did not normally
influence the design. Earthquake loadings would be even less of a factor with current seismic
risk zones.
(4) Cantilevered T-Walls. The loading cases used to develop the wall loads
appear to be consistent with current requirements, except possibly for the effect of the MVD
guidance regarding lateral earth pressures and drag loads. The pile design procedures using
the developed loads meet current standards. Since the pile supported T-walls have performed
satisfactorily, the original design is indicated to be adequate.
4-02. Structural Design Criteria.
a. The original structural design criteria were reviewed and compared with
current design criteria. The allowable working stresses for concrete and reinforcing steel used
in the original design were in accordance with Engineeriﬁg Manual EM 1110-1-2101, entitled

“Working Stresses for Structural Design”, dated 1 November 1963 and are as follows:

: Original
Concrete Stress (psi)
Compressive Strength (28 days) 3,000
Compression (flexure, with or without axial load) 1,050
Shear: Beams, without web reinforcement 60
Shear: Beams, with web reinforcement 275
Bond (deformed bars): Beams, slab, one-way 4.8yfc (500 max.)
footings (except top bars) D
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Reinforcing Stee]
Tension 20,000
Modular Ratio 10
b. Revised Design Criteria. The following design criteria have been revised:
(1) Engineering Manual EM 1110-1-2101, “Working Stresses for Structural
Design”, was updated to require the “Strength” method of analysis, similar to the
requirements of the American Concrete Institute, for all concrete structures. The latest
concrete design criteria is contained in EM 1110-2-2104, “Strength Design for Reinforced
Concrete Hydraulic Structures”, dated 30 June 1992. The latest design criteria for steel
structures is contained in EM 1110-2-2105, “Desigh of Hydraulic Steel Structures,” dated 31
March 1993 and Change 1, dated 31 May 1994,
(2) New criteria for the design of sector gates is contained in EM 1110-2-
2703, “Lock Gates and Operating Equipment,” dated 30 June 1994.
(3) New criteria for the design of piles and pile foundations is contained in
EM 1110-2-2906, “Design of Pile Foundations,” dated 15 January 1991.
(4) Guidance has been received from MVD regarding lateral earth pressures
and drag loading on structures.
(5) The seismic risk zones have changed since the original design.

c. Impacts to Design Requirements. The impacts of revisions to the design

requirements are as follows:

d:mar\wpdocs\projects\50797-6B\R pt#8.wpd V-4



(1) A comparison of the new concrete design criteria with that utilized in the
original design indicates that the design is adequate in flexure. The new design requirements
for shear are more stringent than those used for the original design. In addition, it is unlikely
that the amount of temperature steel provided meets the current design standards, which have
been increased significantly. The latest ACI criteria for development and splice lengths has
also increased significantly. A comparison with the code requirements in effect during the
design of this structure indicates that the bar development and splice requirements do not
meet current standards.

(2) The pile foundation design meets current standards.

(3) The sector gate was designed for a boat impact load of 120 kips. The
new design criteria of 125 kips boat impact specified by EM 1110-2-2703, “Lock Gates and
Operating Equipment,’; dated 30 June 1994, is only slightly higher. Considering the fact that
the gate is only closed in advance of rising tides caused by an approaching hurricane, and
remains closed until the tides recede, it is highly doubtful the gate would ever experience a
boat impact approaching the design impact load.

(4) A review of available information indicates that the structure was
designed considering drag forces caused by settlement of adjacent fills.

(5) The structure was not designed for seismic accelerations. The current
earthquake design criteria is contained in ER 1110-2-1806 “Earthquake Design and
Evaluation for Civil Works Projects,” dated July 31, 1995. This document places this project
in Earthquake Zone 0. Based on the ER, NOD Geotechnical Branch personnel consider the

appropriate geotechnical design earthquake acceleration loading to be zero. Therefore the
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earthquake loading will not be critical.

d. Conclusion. While a review of current design standards indicates that the
structures (gate bay and “T" walls) do not meet several current design requirements for
concrete structures, these structures are deemed adequate based on their past performance
as well as the performance of other similar structures designed by “working stress” methods.
In accordance with ER 1110-2-8157, “Responsibility For Hydraulic Steel Structures,” dated
31 January 1997, the sector gate should be evaluated by NOD Engineering Division to
determine fracture critical members, and field inspection and testing of the fracture critical
members should be performed, as required.

4-03. Amums_gammmmnm

a. General The engineering data survey measurements at Bayou Bienvenue
include scour surveys with cross-sections and profiles of the approach channels and overbank
areas, and elevations taken on settlement reference marks on the gate structure, the east and
west concrete T-walls and the concrete sheet pile wing walls at the four corners of the
structure. Joint opening measurements are made between adjacent markers on the two
concrete T-walls. Analyses of the engineering measurements are presented in the following
subparagraphs.

b. Settlement.

(1) Gate Bay and T-walls. Instrumentation Plate No. 2 shows the
locations of the settlement reference marks on the gate bay and T-walls. The tabulated
settlement data are shown on Instrumentation Plate No. 2 and the plotted data are presented

on Instrumentation Plate Nos. 2, 3 and 3 A. Four markers are located on each of the east and
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west floodwalls, and three markers are located on each side of the gate structure. The
original readings were taken in 1974, and the maximum settlement from all data points except
one is indicated to have occurred by 1992. From 1992 to 1998, a minor but persistent
rebound is indicated to have occurred. The maximum settlement occurred on the ends of the
T-walls at the junctures with the I-walls. The proﬁles of the T-walls presented on
Instrumentation Plate No. 2 show this differential settlement. Total settlement of the west
T-wall ranges from 0.13 feet at the gate structure to 0.66 feet at the west end. Total
settlement of the east T-wall ranges from 0.06 feet at the gate structure to 0.38 feet at the
east end. A slight but consistent apparent rebound of 0.04 feet to 0.10 feet is recorded in the
1993, 1995, 1996 and 1998 surveys. There may have been a slight error in the 1992 reading
at Marker B-3. The gate bay structure shows a minimal total settlement of 0.04 to 0.10 feet
by the 1992 readings, and minor rebound since 1992. The plotted profiles show little
differential settlement. The “apparent rebound may be due to reported problems with the
bench marks. The field crew reported the following problems with the bench marks at the
time of the 1998 survey:

P.BM. -BB3: This bench mark is described as “top of 1-1/2" pipe cap
encased in a 3" pipe, 6.210 NGVD”. The crew found the 3" pipe with BB-3 marked on the
cap. When the cap was removed, no 1-1/2" pipe was found inside. To begin the level run the
top of the 3" pipe with the cap removed was used at a starting elevation of 6.210.

P.B.M. — BB2: This bench mark is also described as “top of 1-1/2" pipe
encased in a 3" pipe, 6.279 NGVD”. The crew found the 3" pipe which was marked BB-2

but could not remove the cap. The 3" pipe would turn in the ground and was fairly loose.

d:marwpdocs\projects\50797-6B\Rpt#8.wpd 1v-7



There was a rusted 1-1/2" pipe next to the 3" pipe at Elevation 6.275 relative to BB-3 (top
of 3" pipe, cap removed, 6.210 NGVD).
The bench marks should be repaired or re-established before the next survey is made.

(2) Concrete Sheet Pile Wing Walls. The locations of the reference markers
and the tabulated settlement data for the wing walls are presented on Instrumentation Plate
No. 4. Graphical plots of the data are presented on Instrumentation Platé Nos. 5, 5A and 5B.
Three reference markers are located on each wing wall. All reference points on each wall
have experienced slow consistent settlement from the original 1978 readings to 1993 except
reference marker SW-1 which showed slow consistent settlement until 1995. Since then, the
readings show minor rebound. See the discussion in the preceding paragraph on reported
problems with the bench marks. The total average settlement is 0.22 feet, with an average
of 0.135 feet with 61% of the settlement occurring between the 1978 original survey and the.
1980 survey. Settlement has been consistent along the reach of each wall with minor
differential settlement as indicated by the readings and the plots. Apparent minor rebound has
occurred since the 1995 readings.

c. Joint Openings. The locations of the two monitored horizontal joint
openings on each concrete T-wall are shown on Instrumentation Plate No. 2 and
measurements of the joint openings are tabulated on Instrumentation Plate Nos. 3 and 3A.
The total joint openings have increased from 0.07 inches to 0.10 inches, with the majority of
the widening occurring between 1974 and 1987. The last four readings (1993, 1995, 1996

and 1998) show an average joint increase of 0.01 inches, which is generally insignificant.
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d. Scour Survey.

(1) Overbank Ranges. The locations of the overbank ranges for scour
detection are shown on Instrumentation Plate No. BUN-6. The data plots are presented on
Instrumentation Plate Nos. 7 through 10. These ranges record any scour or deposition on the
banks adjacent to and behind the wing walls. The data recorded consist of the original 1984
survey and the four most recent annual surveys. The data show that the overbank areas have
been relatively stable over the last four surveys. The northwest and northeast wing wall over
bank areas show minor scour from the initial 1984 survey to the 1993 survey.

@3] | Channel Scour. The range layout for channel scour is presented on
Instrumentation Plate No. BUN-11. The proﬁlé survey is presented on Instrumentation Plate
No. 12 and the cross-sections are presented on Instrumentation Plate Nos. 13 through 22.
The data show that after the initial survey 1984, there was a period of scouring along the west
side of the south approach channel between approximate Stations 16+50 and 18+00. The
scour was more severe between approximate Stations 16+50 and 18+00 where as much as
about 18 feet of scour occurred. The scour between Stations 18+00 and 22+00 ranged up
to a maximum of about 10 feet. Since this period of scouring, the channel between Stations
16+50 and 22-+00 has been relatively stable. However, the existing underwater slope on the
west side of the south approach channel between Stations 16+50 and 18-+00, inclusive, is
steeper than 1V:1H. The existing bank stability factor is essentially 1.0 in this reach. Within
the remainder of the channel, some of the surveys show trends toward minor erosion and
some show trends of some deposition. The 1998 survey shows minor deposition for a

number of areas.
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SECTION V — INSPECTION

5-01. Inspection Team. Periodic Inspection No. 8 of Bayou Bienvenue Control

Structure was conducted on 24 March 1999 by the following personnel:

MISSISSIPPI RIVER COMMISSION
Mr. Frank Johnson Engineering & Technical Services Directorate
NEW ORLEANS DISTRICT
Mr. Walter Baumy General Engineering Br.
Mr. Joseph Chryssoverges General Engineering Br.
Mr. Brian Keller Operations Division
Ms. Amy Powell Operations Division

BROWN, CUNNINGHAM & GANNUCH. INC,

Mr. Luther Newton Project Engineer

Mr. Silas Cunningham Structural Engineer

Mr. Mel Stegall Geotechnical Engineer

Mr. Richard Nicholas Electrical Engineer

Mr. Bob White Mechanical Engineer
L A DEPARTMENT OF TRANSPORTATION PMEN

Mr. Ennis Johnson District 02 Design

Mr. John Monzon District 02 Design

E VEE D T

Mr. Steven Spencer Chief, Engineering

Mr. C.A. Wethern Engineering

Mr. Guy Dietsch Electrical Maintenance
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Inspection team members standing from left to right; Mr. Dietsch, Mr. Nichols, Mr. White,

Mr. Ennis Johnson, Mr. Frank Johnson, Mr. Chryssoverges, Ms. Powell, Mr. Keller,
kneeling from left to right, Mr. Wethern, Mr. Stegall, Mr. Monson, Mr. Cunningham, and Mr.
Baumy, not pictured, Mr. Spencer and Mr, Newton.

5-02. Orientation. A handout containing a condensed project description, team
roster, and emphasized inspection items was provided by Mr. Luther Newton, Project
Engineer, Brown, Cunningham & Gannuch, Inc. Mr. Newton then introduced the team
members, and outlined the project features each Brown, Cunningham & Gannuch, Inc. team
member would be inspecting and what they would be looking for. The plan for

accomplishing the inspection was discussed and agreed upon.
5-03. Observations.

a. General The control structure was not dewatered and was fully
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operational. A detailed visual inspection was made of all features of the structure above the
water level. At the time of inspection the staff gages on the floodside and landside read 0.0
and 0.4 feet, respectively. The overall condition of the structure is very good.

b. Concrete.

(1) The overall condition of the concrete was good.

(2) There are a number of small spalls on the vertical faces of the gate
bay walls and "T" wall. These are small and of n<; consequence except aesthetically. These
spalls appear to have been caused by bullet impact from vandals shooting the structure. Small
spalls and hairline cracks noted during the previous inspections do not appear to have
increased but should continue to be observed.

(3) A spall was noted at the back of the west gate sector recess at the top.
It appears that the concrete in this area was struck by the end of the gate sector walkway
plate which was subsequently trimmed. The spall presents no problem and no action is
required.

(4) During the dewatering of the structure in March 1997, it was noted
that there were some spalls with exposed reinforcing steel on the protected (dry) side of the
concrete needles. See Photo No. 7, Appendix B. The spalls were repaired under the OLD
contract for dewatering and repairs using epoxy grout.

(5) During the unwatering in March 1997, there was some seepage
upward through a small crack or hole in the sill slab in the east gate bay recess. See
Enclosure 2, Appendix B. The seepage was minor and it was determined at that time that no

action was necessary. The area should be closely observed during the next unwatering.

d:mar\wpdocs\projects\50797-6B\Rpt#8.wpd V-3



(6) On the protected side vertical face on the south side of the east gate
bay monolith there is an old spall from the waterline to 6 to 7 feet above the waterline. See
Photo Nos. 5 and 6. No corrective action is required.

(7) The joints between the "T" wall monoliths and the joint between the
"T" wall and the gate bay monoliths are spanned by neoprene sheets on the floodside. See
Photo Nos. 3 and 4. At the joints between the end "T" wall monoliths and the "T" walls

adjoining the gate bay monolith, settlement at the ends of the end monoliths has stretched the
neoprene sheets to near their limits at the top of the wall to no deformation (stretching) at the
bottom. Additionally, weathering cracks in these neoprene sheets were noted. The neoprene
sheets should be observed and replaced when they no longer adequately seal the joints against
leakage from the floodside. This is not critical since leakage through the joint would only be
a nuisance possibly causing a very minor amount of erosion on the protected side of the "T"
wall.

(8) The storage rack for the dewatering elements was in good condition.
See Photo No. 7.

c. Gate
(1) The gate sectors were in good condition. See Photo Nos. 8, 9 and
10.  The gate was operated through several cycles with no apparent problems. The gate
sectors were cleaned and painted and new seals installed during the 1997 unwatering (See
Appendix C). The miter end of the floodside handrails were slightly bent (leaning toward the
protected side). This was apparently caused when the safety chains were not disconnected

before opening the gate. See Photo Nos. 11 and 12. The handrails are still sturdy and-
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adequate for their intended purpose, and no corrective action is required.
(2) Fracture critical welds have not been non-destructive tested in
accordance with ER 1110-2-8157, "Responsibility For Hydraulic Steel Structures,” dated 31
January 1997. This should be done. A visual inspection of the members above water that
could be observed from the tops of the gate and structure walls did not reveal any indication
of structural distress.
d. Miscellaneous Metals.

(1) Guardrails and access gates were in good condition, and had been
recently painted. See Photo No. 13.

(2) Embedded metals at the needle girder recesses and the corner
protection have corroded at the splash zone, but are in relatively good condition. See Photo
No. 12.

(3) The Orleans Levee District has installed protective steel shutters
over the control house doors and windows. See Photo No. 14. There is some appreciable
corrosion of the shutter frames but no corrective action is required at the present time.

e. Mechanical

(1) The gate operating machinery functioned well during operation of
the gate through several cycles. However, the wire ropes used to activate the gate sectors
were too slack and had "jumped out" of the sheaves on both gate sectors. See Photo No. 15.
The wire ropes should be adjusted (tightened) such that they do not "jump out" of the sheaves

when operating the gate sectors.
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(2) The equipment recesses were clean and neat and had been recently
painted. See Photo No. 16. However, the equipment was covered with dirt and grease and
a light coat of sand or grit that appeared to have come from a sand blasting operation. See
Photo No. 16. The equipment and sheaves should be cleaned to remove the dirt and sand
before it gets into some of the gears, bearings or other moving parts and causes accelerated
wear.

(1) Power for the control structure is provided by a diesel engine driven
Onan generator, 18.75 KVA (15 kw), 480/277 volt, 3 phase, 60 Hz. See Photo No. 17. The
generator set is the original one installed when the control structure was constrﬁcted some
25 years ago and now has 2,535 hours of operating time showing on its hour meter. The
generator started and ran with no problems under the entire project load. The only deficiency
noted was that the frequency meter did not work. It should be repaired or replaced. Asa
back-up a manual transfer switch is provided so that a portable generator set owned by OLD
can be brought on site and plugged in to operate the structure. There is a 480 volt plug near
the entrance stairs where the portable generator can be plugged in. In addition, OLD has
spare batteries, alternator, starter, etc. on hand for rapid emergency repairs to the generator
set. This provides for reliable redundancy for gate operation.

(2) The motor control center (MCC) was manufactured by Allis-
Chalmers, who no longer makes motor control centers and similar electrical equipment.
Therefore, spare parts for the MCC may be difficult, if not impossible, to find. The MCC is

in satisfactory condition given its age and the environment in which it is located. See Photo
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No. 18. The starters for both gate motors are less than three years old and are in like new
condition. The insulation on the load side conductors for the east gate sector is "nicked" and
the copper conductor is exposed. These conductors should be replaced as soon as possible
to avoid a short from occurring.

(3) The west gate sector has one limit switch that serves both the open and
closed points. This switch is new and worked fine. The east gate sector has limit switches
which appear to be original equipment. One limit switch operates the indicator light at the
control station and the other shuts down the gate motor. The limit switch for the motor shut
down worked fine, but the indicator light switch did not appear to be working properly, When
the gate sector reached the full open position, the green (open) indicator light came on briefly
and then went out. The system should be checked out to determine if the limit switch is bad
or if the indicator light is malfunctioning. |

(4) The lights in the control room ("jelly jar" type) should be cleaned. The
enclosed flourescent fixtures in the machinery recesses had some cracked or damaged lenses,
and were very dirty, but were all working. As the flourescent fixtures continue to deteriorate,
and replacement is needed, higher quality fixtures with stronger lenses and gaskets should be
used. These fixtures will last longer and help to keep dirt and insects out of the enclosures.

(5) The weather proof cover on the duplex receptacle near the stair has
been broken off and should be replaced. All receptacles should be replaced with GFCI type
receptacles for safety.

g. Floodwalls. A steel sheet pile floodwall connects the east end of the

east "T" wall to the levee section. See Photo No. 19. A concrete "I" wall (on steel sheet
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piles) connects the west end of the west "T" wall to the levee section. See Photo No. 20.
These floodwalls were originally designed to be constructed of prestressed concrete sheet
piles. At the time of Periodic Inspection No. 1, 31 October 1973, approximately 30 of the
37 concrete sheet piles (I-wall) were in place on the east wall. According to the order of
work established in the specifications, the concrete sheet piles were to be driven after the
levee fill. The order of work established a maximum amount of time to elapse between the
placement of levee fill and the driving of the piles in order that a large portion of the levee
settlement would take place prior to installation of the wall. These 30 piles however, were
driven prior to placement of the levee fill. Since the fill material was not in place, these piles
were only embedded approximately 5 feet. This, together with ‘the poor soil conditions at the
site, resulted in the piles settling and rotating in the plane of driving. The contractor was
ordered to pull the piles in order that the levee fill could be placed. In the pulling of the first
pile, it was noted that the plastic interlock was torn the entire length of the pile. The
contractor was then order to stop the pulling operation. A system of cables and come-alongs
were then installed to hold the piles in a plumb position. At that time, it was the intention to
try to hold the piles with the cable arrangement while backfilling operations proceeded.
Subsequent to Periodic Inspection No. 1, with LMVD (now MVD)
concurrence, the driving of the concrete sheet piles was deleted from the contract and the
driven concrete sheet piles were pulled and all the concrete sheet piles were stockpiled on
both sides of the landside channel. The areas between the ends of the "T" walls and the levee
embankments remained below hurricane protection levels until 1993, when PZ-22 steel sheet

piles were driven to connect the "T" walls to the levee embankments. The steel sheet piles
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were coated with coal tar epoxy. In 1997, on the west side, the steel sheet piles were cut off
and a cast-in-place reinforced concrete "I" type floodwall was constructed thereon. "As
Built" drawings of the present sheet pile and cast in place reinforced concrete floodwalls and
a narrative explaining the modifications to the floodwalls should be included in the
Preinspection Brochure for Periodic Inspection No. 9. Both the steel sheet pile floodwall on
the east side of the structure and the reinforced concrete "I" type floodwall on the west side
of the structure are in good condition and no remedia} actions are required.
h. Embankments.

(1) Both levee embankments in the area of the structure were in good
condition. See Photo Nos. 19 and 20. The levee on the east side had not been recently
mowed.

(2) The Sackﬁll behind the wingwalls was in good condition. The "j" bulb
waterstops between the wingwalls and the gate bay monolith appeared to be in good
condition. There is a past history of erosion of these backfills at the juncture of the wingwalls
with the gate bay monolith. A minor amount of fresh fill was noted where the northeast
wingwall abuts the gate bay monolith, indicating recent loss of backfill in this area. See Photo
No. 21. Continped surveillance of the backfill areas, and continued filling of depressions
resulting from loss of backfill is recommended.

i. Channels.
(1) The channel slopes and riprap slope protection appear to be in good

condition in the vicinity of the structure. See Photo No. 1.
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(2) The visible area of bank erosion on the west bank of the south approach
channel beyond the limits of riprap has no adverse impact on the operation of the project.
j. Guidewalls and Dolphins.

(1) Considering the type and size of vessels traversing this structure, the
guidewalls are in reasonably good condition. See Photo No. 22. There are a number of wales
(horizontal timbers) in poor condition, primarily near the splash zone. Some of the horizontal
girts and tops of the batter piles are also showing advanced deterioration. See Photo No. 23.
The deteriorated members should be inspected periodically and replaced as necessary to
maintain the integrity of the guidewalls. Prior to the next scheduled dewatering
(approximately eighf (8) years from now), a detailed inspection and evaluation of the
condition of the guidewalls should be made to determine if major repairs or replacement of
the guidewalls should be undertaken at that time.

(2) The dolphins are in good condition. The northeast and northwest
dolphins each have one broken pile but are considered still adequate considering the type and
size of the vessels using the structure.

k. Boat Dock. The boat dock, constructed in the original contract for the
control structure, is still in good condition. However, it is no longer used by OLD and
someone has stored some sort of frame or boom on it such that it not presently useable. See
Photo No. 24. OLD may wish to consider removing the dock in the interest of safety and/or
liability.

1. Dewatering Elements. The dewatering elements were not on site having
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been taken to Bayou Dupre Control Structure for use in dewatering that structure. The
needle girders are a 56 WF 194 beam and will therefore have no fracture critical welds.
m. Instrumentation.

(1) The painted identification numbers for the settlement markers are
faded, and some are unreadable. They should be repainted.

(2) Only one bench mark (PBM-BB2) could be located during the
inspection. The bench mark was described as the top of the cap on a 1-1/2-inch galvanized
pipe encased in a 3-inch protective casing. The protective casing was gone, the cap on the
1-1/2-inch pipe was missing, and the 1-1/2-inch pipe was in poor condition. A reliable bench

mark should be established at the site prior to the next instrumentation survey.
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6-01. Conclusions. Itis consideréd that the Bayou Bienvenue Control Structure is
structurally stable, well maintained and in good operating condition.

6-02. Proposed Remedial Actions. To insure continuation of the structural stability
and operational adequacy of the control structure, unless otherwise noted the following
remedial actions will be performed by the Orleans Levee District during normal maintenance.

a. Concrete.

(1) Small spalls and hairline cracks will continue to be monitored.

(2) During the next dewatering OLD and NOD will evaluate the upward
seepage through the small crack or hole in the sill slab.

(3) The condition of the neoprene sheets seating joints between the "T"
wall monoliths and between the "T" wall monoliths and the gate bay monolith will be
monitored no less frequently than yearly.

b. Gate. Fracture critical welds above water surface as well as below the
water surface will be scheduled for nondestructive testing (NDT) during the next scheduled
dewatering in March 2007. The nonredundant tension chords above the water surface shall
be visually inspected at each periodic inspection. Nondestructive testing will be immediately
required if defects are found during the visual inspection. Drawings indicating all FCM areas
will be included in the next brochure.

c. Embedded Metals. Corroded areas on embedded metals that are

above normal water levels will be cleaned and painted by March 2000.
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PHOTO NO. 1 - LOOKING WEST AT FLOODSIDE OF THE CONTROL
STRUCTURE.

PHOTO NO. 2 - CONSTRUCTION PLAQUE ON THE NORTH CONTROL

HOUSE.




PHOTO NO. 3 - NEOPRENE SHEET OVER FLOODSIDE OF JOINT
BETWEEN WEST “T" WALL MONOLITHS.

PHOTO NO. 4 - NEOPRENE SHEET OVER FLOODSIDE OF JOINT

BETWEEN WEST “T" WALL MONOLITH AND GATE
BAY MONOLITH.




PHOTO NO. 5 - SPALL ON SOUTHSIDE PROTECTED SIDE FACE OF
GATE BAY WALL.

PHOTO NO. 6 - CLOSEUP OF SPALL SHOWN IN PHOTO NO. 5.




PHOTO NO. 7 - STORAGE RACK FOR DEWATERING ELEMENTS.
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PHOTO NO. 8 - SECTOR GATE SKIN PLATE. NOTE BARNACLES AT
SPLASH ZONE.



PHOTO NO. 9 - TIMBER FENDER SYSTEM ON WEST GATE SECTOR.

PHOTO NO. 10~  GATE SECTOR STRUCTURAL MEMBERS.




PHOTO NO. 11 -

rn-
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PHOTO NO. 12 -

SLIGHTLY BENT (LEANING) HANDRAIL POSTS AT
MITER END OF GATE SECTORS.

SLIGHTLY BENT HANDRAIL POST ON MITER END OF
EAST GATE SECTOR.



PHOTONO. 13-  WEST “T" WALLS AND CONCRETE FLOODWALLS
WITH SECURITY ACCESS GATE.

PHOTO NO. 14-  STEEL SECURITY SHUTTERS ON CONTROL HOUSE
WINDOWS.
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PHOTO NO. 15-  WIRE ROPE SHEAVES. NOTE SLACK CABLE.

PHOTONO. 16— DOUBLE DRUM HOIST USED TO OPEN AND CLOSE

GATE SECTOR.
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PHOTO NO. 17-  GENERATOR SET USED FOR POWER TO OPERATE

THE CONTROL STRUCTURE.

PHOTO NO. 18 -

MOTOR CONTROL CENTER (MCC) LOCATED IN
NORTH CONTROL HOUSE.




PHOTO NO. 19~  SHEET PILE FLOODWALL TIE IN TO LEVEE ON EAST
SIDE OF STRUCTURE.

PHOTONO. 20~  CONCRETE “I" FLOODWALL TIE IN TO LEVEE ON

WEST SIDE OF STRUCTURE.




PHOTO NO. 21 - FRESH FILL BEHIND NORTHWEST WINGWALL AT
ITS JUNCTURE WITH THE GATE BAY MONOLITH.

PHOTO NO.22-  NORITHEAST TIMBER GUIDEWALL.




PHOTO NO. 23 -  DETERIORATED HORIZONTAL GIRTS AND TOPS OF
BATTERED PILES ON TIMBER GUIDEWALLS.

PHOTONO. 24 - BOAT DOCK. NOTE STEEL FRAMES STORED ON
DECK.




d. Mechanical
(1) Orleans Levee District (OLD) was notified that the wire ropes used

to activate the gate sectors should be adjusted (tightened) such that they do not jump out of

the sheaves as soon as the work could be scheduled. The work was completed in July 1999

by OLD.
(2) Equipment and sheaves in the equipment recesses will be cleaned
by March 2000.
e. ectri
(1) The frequency meter on the generator set will be repaired or replaced
by March 2000.

(2) OLD was notified that the defective (damaged insulation) load side
conductors for the east gate sector should be replaced as soon as the work could be |
scheduled. This work was done in July 1999 by OLD.

(3) The east gate sector indicator light system will be checked out, and
as appropriate the limit switch and/or indicator light repaired or replaced. This will be done
by March 2000.

(4) The lights in the control rooms will be cleaned by March 2000.

(5) When the fluorescent fixtures in the machinery recesses deteriorate
such that they need replacing, high quality (more durable) gasketed fixtures will be installed.

(6) OLD was notified that the broken weather proof cover on the receptacle
near the access stair should be replaced as soon as the work could be scheduled. This work

was done in July 1999 by OLD.
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(7) Al receptacles will be replaced with GFCI type receptacles
by March 2000.

f TFloodwalls. The appropriate additional “As Built"drawings showing the
recently constructed floodwalls, and a narrative explaining the modifications to the floodwalls,
will be included in the preinspection brochure for the Periodic Inspection No. 9.

g. Embankments. The backfill areas behind the wing walls will continue to be
monitored. Any depressions noted will be filled in.

h. Guidewalls and Dolphins. Guidewall and dolphin members will be closely
inspected semiannually, and deteriorated members will be replaced as necessary to maintain
the integrity of the guidewalls and dolphins. Prior to the next scheduled unwatering, NOD
and OLD will make a detailed inspection and evaluation of the guidewalls and dolphins, and
will determine if major repairs or replacement of the guidewalls and dolphins should be
undertaken.

i. OLD will evaluate removal of the dock for public safety and liability concerns.

j- Instrumentation.

(1) NOD Engineering Division contract survey party will repaint the
identification numbers for the settlement markers prior to the next scheduled instrumentation
survey in 2003.

(2) NOD will establish a reliable bench mark at the structure site prior
to the next scheduled instrumentation survey in 2003.

6-03. Next Inspection. The next periodic inspection of Bayou Bienvenue Control

Structure is tentatively scheduled for March 2004. ‘ v
D N .
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SETTLEMENT REFERENCE  MARKS
‘é Bl Bi2 NO, OF REFERENCE MARKS 8-l B-2 B-3 B-4 B-5 B-6 B8-7 B8-8 B-9 B-10 Bl B-12 B-13 B-14 TEMP | GAGE | | GAGE 2
= i INITIAL DATE 6-25-74 | 6-25-74 | 6-25-74 | 6-25-74|6-25-74 | 6-25-74 | 6-25-74 | 6-25-14] 6-25-74 | 6-25-74 | 6-25-74 | 6-25-14 | 6-25-14 6-25-74
= S CAGE - ORIGINAL READINGS 16.85 | 16.88 | 16.87 | 16.87 | 16.88 | 16.86 | 16.84 | 16.80 | 16.81 675 | 16.87 | 16.86 | 16.90 16.88 | 79° 1] 9
o
= ;
, - NO_ 18 NOV 1391 16.28 1664 1654 16.78 16.82 16,87 16.81 l6.68 16.72 16.41 16,87 16.83 16.90 16,90 86° 9 L3
WEST MONOLITH - EAST MONOLITH @ 7 DEC 1992 1623 1655 | 1643 | .t | .79 684 | 578 | 1665 | 1668 637 | 1683 16.86 686 | 16.87 63° - -
g 02 NOV 1993 16.20 16.60 16.60 16,80 16.80 16.88 16.82 16.69 16,72 6.40 16.87 16.89 5.90 16.80 12° 1.4 2.2
< 05 APR 1995 16.20 16.60 660 | .75 1681 656 6.8 667 | 1e70 638 | io.06 16.89 6.8 | 16.89 70° <} 3
81 g2 BS, g:}é”fg&%o‘;::eles’*r , 85 B8 8I0g & 04 MAR 189 6.3 .60 16.60 | 16.77 16.82 58 16.62 668 | 72 638 | 1687 .50 690 | @ 69° 0.8 0.8
4o — —ele- . ontro . oje—— - a 12 MAR 1998 16.20 6.63 663 ] 16.86 .04 | 1687 ®.72 17 6.4 6.4 16.94 6.94 | 16.95 2° 35 7
B3 B4 BY B9 N
L
o
w
EAST FLOODWALL <
WEST FLOODWALL GAGE S
NO.2
—_
C * L -
BI3 ‘ Bl4
PLAN
20 o 20 40 60
T . B-5 |
SCALE N FEET 17.50 L — e
T
T 1
,, 700 1 2
& T g
= [=
= S
EJ 16.50 : g
B-I B-2 B-3 8-4 B-5 B-6 B-7 8-8 B-9 B0 W :
3 1 I o N
1 M - 1 —
- = o
: T 16.0 T
0 WEST  MONOLITH
16.00 : 18.0C PROFILE
f T
: : 17.50 B2 B-6 ] B-14
: = 7
s
17.0C ; 17.00 17.00 . ++ isan:
1 Ty b - (%3
£ : ¢ = : 2
g - e = w 8 + =
2 = = S SEBEABELS FS < 5
- . -
; : + —+ —4— ; éie.so - d
t:J) t b W —_—
oo — ! T d = -t
esaea T
ol : 16.00 = ! z
.o i 16.00 EAST  MONOLITH
PROFILE
J
LEGEND
. 18 NOV. 1991
O~ ———- {7 DEC.1992
! s 02 NOV 1993 LAKE PONTCHARTRAN AND VICINITY
5.00 t : A - 05 APR 1935 BAYOU BIENVENUE
WEST  FLOODWALL PROFILE EAST  FLOCOWALL g 04 MAR 1956 PERIODIC INSPECTION
[ ] 12 MAR 1998
SETTLEMENT REFERENCE MARKS
PLAN AND PROFILE
AY
U.S ARMY ENGINEER DISTRICT, NEW ORLEANS
m CORPS OF ENGINEERS ‘
NEW ORLEANS, LOUISJANA A
r ] A I - | - . A



WEST MCONOLITH WEST FLOODWALL
8
1988 1989 1990 1991 1992 1393 T
1988 1989 1990 1891 1992 1993 T . o .
F + t : t
] T
o 10 10 5 4
— +tt+ » 9]
= - h
.0 a 0 2 Banes: B
e Sases. ass =32 : Sammszas:
- . ; 1 “ +- {
3 .30 thunawss 30
10 B
10 =) mEen:
.20 .20 40 : “
: ¥
" 1 T 1 3 + 56 T 50
i - ¥
m J M M J S N J M M J S N J M M J S NN M J J S J N
L
L
z ol ° Shees o
- 3‘135 ° 60 s se: > -
£ : &
= : : c
» ™M 1% g S J J S M ™ J S N J M M J S J S N J M M J S N J S N —
2 EAST MONOLITH §
fus w
z 1988 1989 1990 199 1992 1993 B- 1 o =
o T T T T T v T —
& o : : : g2 e b
L T B- 3 A 0
: B- 4 ® é
0 T 40 =
+ ad
' s
Sessss 8 1 T - 3
e o asags EAST FLOODWALL -
o S T- = X '_~: .0
T 1 - 1988 1989 1930 199i 1992 1993
= st ; tozes : !
o T 10 ~ u”rl
} T I ™ ! . : 00
T : » 4
. ! 5 - 5 . :
20 t .20 ‘} .’ - 3
: : Jc 25 1 - A0 B
] T y a
T W ’V B} $ 3
el -— 1 T
il i 1L 111 i — 1
™ T T T ! 1 i
J M J S N J M M J S J M M J S N J M M J J S Jd 20 ¥ 20
B-12 o 1 : -
B- 6 a 0 t T ; 30
B-14 A ’ amn T
e
T 1 M > S
' l: esan T it i
nE ™t 1 ]
VR VI J J s " J I KR VR VR dos N N M M U s N J s N
DISTANCE BETWEEN REFERENCE MARKS
NO.OF REFERENCE MARKS | B2T083 | B4T085 | B5TOB6E |BI(TOBI 2| BI3TOBI4| B6T0BT | B8TOBS
INITIAL  DATE 4-11-T41 4-11-74] 4-11-74! 4-11-T4 [ 4~11-T4 | 4-11-74 | 4-11-74 B- 7 o]
ORIGINAL READINGS (IN.) 4.37 3.8 113135 (6447 |64.9 2.48 | 5.00 8- 8 e
C3 MAR. 1987 5.02 ] 4.03 — | = — | 255 |s.08 8- 3 4 LAKE PONTCHARTRAI AND VICMTY
25 FEB. 1388 S04 la03 | — [ — — 1256 | 508 B0 ® BAYOU BIENVENUE
- 0Ol DEC. 1988 545 4.04 — — — 2.57 | 5.03 PERIODIC INSPECTION
3 04 DEC. 1983 5.05 | 405 — — — 2.55 | 5.08 A
<[ oNov.i90  Teor Taea 1= T— - T35 500 NoTE: SETTLEMENT REFERENCE MARKS
Z 18_NOV. 1991 5.05 4,03 — — — 2.57 | 5,08 For looation and tabuiction of
w 17_DEC, 1992 5.05 4.03 — — — 2.57 5.C9 settiement reference marks see DlFFERENT[AL SETTLEMENT CHART
@ 5.05 4.05 — —_ — 5.08 piate o\
< 02 NQY 1993 2.58 1988 TO 1593 ‘,,3
U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS |
P CORPS OF ENGINEERS g~
NEW ORLEANS, LOUISIANA -1
S 3 2 ‘



|

|

WEST FLOODWALL
WEST MONOLITH
1994 1995 1996 1997 1898 1999
1994 18995 1996 1997 1998 1998 T .
T T3 .
3 + T
T
Sa 10
i0 40 40 = s r
1
e
1 = 20 20
.0 SapIums o .
- ¥ + 3
= 1 v =
30
40 10 .30 '
1 M
JL 40
20 .20 -40 } : Bease
. .50
t T 50
ovH R VI VR RS R VR VR VA JOM M J s NIy MoM I J N J
jve}
'S
B- I o +
Z B- S 0 .60 ' 40
z B3 A T
L 1 z
bV 2 z o
2 SEieisiEsy 1 et fesases -
- + o T oy T 1 H 1 =
07 J PURLIFLINES T TE T T T T T T T T Il Tyl T s Ty JUTSH TN TG I PRI s =
2 EAST MONOLITH 2
= &
Z 1994 1995 1996 1997 1998 1599 B- | o =
&5 O T e B- 2 W g
e 1 B-3 A ’
© B- 4 ° =
1 T "é
0 Jo g
& b
== S
5 T EAST FLOODWALL
0 " . = = <
' a= = 1994 1995 1996 1997 1998 1999
Summ=s + T ' IBERSSEEI T
4 + T 1 T 1T
b 1 -
)il -
o 40
.00 » 00
— T
T + 1 -+
20 + 20 : :
T 10 = T <0
1 i T ia e
) 1 1
+ - t = a5
- b i -~ + 3
; R ‘ : : r =
SO0M M J S KN MM ON U S SOM M J S N M oM J J N J 20 oas: 20
+ t trprt -
B-i2 o) + -+ -
B- 6 a 30 ! 30
B-i 4 Pa¥ 1
i s
™ J‘L7
NEBBEDE 1 —
T }OBENESE) T
A 1111 b + —
1 T T ! T t
J M M S N VR VERAN NOWOM MY Js N W g S N 4 s
DISTANCE BETWEEN REFERENCE MARKS
NO.OF REFERENCE MARKS | B2T083 [ B4TOBS { BSTOB6 |BIITOBI 2| BI3T0BI4{ B6TOBY |BET0BS
INITIAL  CATE G-11-T4] 4-11-741 4-11-74] 4-11-74 | 4-11-74 | 4-11-74 | 4-11-74 B: 7 o
ORIGINAL READINGS (N.) 4.97 3.98 113 1.35 (6417 [64.9 2.48 5.00 Z, 2 C
02 NOV_1993 5.05 405 | — [ — — 1256 [5.08 oo 8 LAKE PONTCHARTRAIN AND VICTY
05 APR 1995 5.06 4.04 — —_ — 2.58 5.09 b BAYOU BIENVENUE
- 04 MAR 1996 5.08 4.05 — — — 2.58 5.09 PERIODIC INSPECTION
g 12 MAR 1998 5.06 4.06 — — — 2.58 5.09
5 NOTE: SETTLEMENT REFERENCE MARKS
For locatlon and tabulation of
§ settiement reference marks Gee D”‘-FERENT‘AL SETTLEMENT CHART
[se} plate
3 s 1394 TO DATE
U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
Eﬁﬂ CORPS OF ENGINEERS

PLATE 3-A




NORTHWEST WING-WALL

FLOGD | SIDE

NORTHEAST WING-WALL

CONTROU HOUSES —

3P

l

GAGE NO. *\

Ly
o9
>
B~
(]
>
x
b~
1 IGAGE NO.2 _'5
SE-3 - -l
i

SOUTHEAST WING-WALL

PROTECTED SIDE

PLAN
SCALE IN FEET
20 0 20 4C

o —r———
[ ww =" ]

DATE OF OBSERVATIONS

SETTLEMENT REFERENCE MARKS
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INITIAL DATE 3-29-78 | 3-29-78 | 3-29~78 | 3-29-78 | 3-29-78 | 3-29-78 | 3-29-78 | 3-29-78 3-29-78 | 3-29-78[3-29-78(3-29-78 .
ORIGINAL READINGS 5.02 547 5.32 4.83 5.0C 5.23 5.02 5.2 5.26 4.86 4.99 5.32 ol° 0.4 0.3 BB 2 6.279
29 FEB. 1980 4.87 5.04 518 4.68 486 541 4.88 5.02 5J6 470 4.85 521 58° -0.3 0.4 BB2 6273
i1 NOV. 1880 486 5.02 5.22 467 4.84 5.3 4.86 498 503 4.70 4.85 51 69° 1.5 1.4 BB2 6.278
3| MAY 1982 430 4.93 546 4.62 4.80 5.07 4.8 484 5.09 4.66 4.80 547 85° 18 1.5 BB2 628
29 NOV. 1982 4.85 5.02 517 4.65 484 513 4.84 4.98 514 4.68 4.83 521 66° ) 16 883 240
|3 APR. 1984 484 5.02 5.21 465 4.84 512 4.84 4.58 5.5 4.68 4.83 5.22 67° - 10 BB3 6.210
22 OCT. 1984 484 503 5.21 4.64 4.83 531 4.84 497 515 4.68 4.83 521 80* 25 25 BB3 6.20
i1_AUG. 1986 481 5.03 5.20 4.62 483 5.07 4.82 4.97 545 4.65 4.75 ) 78° [N 1.0 B33 6.210 -
O3 MAR. 1987 481 5.00 5.20 459 419 5.08 4.80 434 5i2 4.62 4.78 5.8 60° K) 1.7 BB3 6.20
25 FEB. 1988 482 5.00 5.2l 4.64 4.85 5.4 4.80 4.95 513 464 4.82 5.22 50 -03 010 B33 6.210
0l DEC, 1988 4.8 5.00 5.20 4.63 484 503 4.30 434 5.3 461 4.83 5.23 52° 0.8 0.8 883 6.20
04_DEC. 1989 4.9 4.93 518 4.60 4.80 5.09 4.78 4.93 5.3 463 4.79 549 52° - - 883 6.210
O NOV. 1390 4.79 4.98 5.20 4.60 4.8C 5.09 4.78 4393 5.3 462 4.79 548 80° [ 1.4 883 6.210
i8_NOV. 1991 480 4.99 5.20 4.62 4383 13 4.79 4.94 504 4.63 4.80 5.23 86° 1.9 19 B33 ©.228
17 DEC. 1982 474 4.94 516 457 4.7% 5.08 4.74 4.0 540 4.60 43,77 5.1 63° - z BB3 6.210
07 NOV 1983 4.80 5.00 5.9 4,58 4.79 5,09 4,70 4.90 o 4.6 4.78 5.20 T2° L4 2.2 883 6.210
05 APR 1995 4.74 4.94 515 4.56 4.78 5.07 4.72 .. .. 458 476 S.1B 70° 1.3 I3 £B83 6.20
04 _MAR (996 476 4.96 549 4.58 4.80 X 4,74 4,90 512 4.60 47T 520 69° 0.8 0.8 883 6.210
12 MAR 1998 4.79 5.00 5.21 4.69 4.9 5.8 4.80 4.9 5.8 4.65 4.84 5.21 759 2.0 W7 883 6.210
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