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SUBJECT: 1999 Periodic Inspection Report No. 9 for Empire
Floodgate

CDR, Mississippi Valley Division, Vicksburg, MS 39180-0080
21 January 2000

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

The following comments are provided on the subject inspection
report:

a. The report should include comments made by the
Independent Technical Review Committee.

b. New Orleans District should ensure that the stone
breakwater is in fact restored to its design elevation, no later -
than the summer of 2000 as indicated in paragraph 6.02x, page VI-
4 of the main inspection report. The structure should not be
allowed to go through another hurricane season without the
restored breakwater in place, as the design of all of the major
features of the project assume that the breakwater is in place at
its design elevation.

FOR THE COMMANDER:

3 Encls R. 'MCCORMICK, JB/, P. E.
wd all % cting Chief, Engineering Division
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REPLY TO )
ATTENTION OF;

CEMVN-ED-GE _ 14 Dec 99

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

SUBJECT: 1999 Periodic Inspection Report No. 9 for Empire Floodgate

1. Subject report is submitted for your information and concurrence (Encl. 1).

2. The Technical Review was conducted as outlined in Encls. 2 and 3.

FOR THE COMMANDER:
a GERARD S. SATTERLEE JR., P.E.
3 Encls. Chief, Engineering Division

1. Periodic Inspection
Report No. 9 (4 cys)

2. Quality Control Plan

3. Design/Review Activities



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

PERIODIC INSPECTION REPORT '

Project Title: 1999 Periodic Inspection Report No. 9 for Empire Floodgate.

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
I5 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 hightight 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 Engincer Yes/Civil
Ken McLaughlin Electrical Engineer Yes/Elect
Mel Stegall Geotechnical Engineer Yes/Civil
Robert White Mechanical Engineer Yes/Mech
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Corps of Engineers — New Orleans District

Registered

Name . unction , Office  Ext.

Joseph Chryssoverges Inspection Coordinator/ Civil Engr ED-GE 1009 No/EIT

Pau! Salassi Civil Engr Tech ED-GE 2714 Certified ET

Greg Breerwood Emergency Managet/Mech Engr OD-R 2244 Yes/Mech

Brian Keller Project Manager/ Civil Engr OD-R 2344 No/EIT

Amy Powell Civil Engr »  OD-R 2241 No/EIT
Mississippi River Commission

Name Function Office Registered

Frank Johnson Structural Engineer CEMVD-ET-ES  Yes/Civil

Louisiana Department of Transportation and Development

Ennis Johnson District 02 Design
John Monzon District 02 Design
Orleans Levee District
Steve Spencer Chief, Engineering
C.A. Wethem Engineering
Guy Dietsch Electrical Maintenance

Corps of Engineers — New Orleans District - Technical Review Team

Name Function Office

Walter Baumy C/Gen & Env Des Sec ED-GE

Joseph Chow Review Team Manager ED-E

Pau] Salassi Technical Reviewer/Civil Tech ED-GE
2

Ext,

2656
2722
2714

Registered

Yes/Civil
No/EIT




DESIGN/REVIEW ACTIVITIES

TASK _ : , ' DATE COMPLETED
Prepare preinspection brochure 03 Feb 99
Preinspection meeting and finalize
schedule for inspection 18 Mar 99
Perform periodic inspection ' . 23Mar99
Assemble draft report 21 May 99
Performed supplemental detailed inspection of
pump platform 02 Sep 99
Assemble revised draft report (including pump
platform inspection) .08 Oct 99
Perform in-house review, and resolve
comments 08 Nov 99
Prepare final report 07 Dec 99
Submit report to MRC 14 Dec 99

M&!ﬁ@ﬁm’y_ 13 Per 19
seph ChryssoVerges,

Inspection Coordinator Date

&ufvf!iﬁeuﬁ

Josgph Chow,
Technical Review Manager Date
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EMPIRE FLOODGATE
SUMMARY

Periodic Inspection No. 9 of the Empire Floodgate was conducted on 23 March 1999
by the Brown, Cunningham & Gannuch, Inc. inspection team, a representative of the
Mississippi River Commission and representatives of the New Orleans District (NOD), the
Louisiana Department of Transportation and Development (LaDOTD), and the Plaguemines
Parish Government. Observations made during the periodic inspection indicate that the
structure is structurally sound and in operating condition. Even though some (four) of the
eight 16-inch concrete piles supporting the pump platform were damaged, considering the
magnitude of the vertical loads from the platform, they were considered adequate to provide
the required support for the near future.

A supplemental detailed inspection of the upper and lower pump platform decks,
upper deck support beams, and piling (including diver inspection of the piling down to the
“mud line”) was made on September 1, and 2, 1999, Results of this inspection, recommended
remedial repairs, estimated costs of repairs, and recommended schedules of repairs are
contained in Appendix B to this report.

Some remedial actions are required. The deficiencies are not critical at present, but
recommended repairs to the pump platform support piling, upper deck and support beams
should be accomplished expeditiously. Deficiencies will be corrected as discussed in Section

VI and Appendix B.
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EREVIOUS PERIOD]C INSPECTION REPORTS
Report Inspection Approval
No Date Date

1 4 SEP 75 7 APR 76
2 4 0CT 78 13 AUG 79
3 29 JUL 81 20 OCT 82
4 31 JAN 84 4 JAN 85
5 29 JAN 87 21 SEP 87
6 30 JAN 90 Not Available
7 28 JAN 93 ~ No Report
8 17 JAN 96 23 SEP 96

d:\wpdocs\projects\SOTITS0797-6 A\Rpt9.wpd



RERIODIC INSPECTION REPORT NO. 9
TABLE OF CONTENTS
Para. No Description Page No.
SECTION 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 -1
SECTION III - OPERATION AND MAINTENANCE DATA
3-01 Operation and Maintenance Problems ni-1
3-02 Actions on Deficiencies from Last Inspection -1

SECTIONTV - REVIEW OF DESIGN AND ANAIYSIS OF

INSTRUMENTATION
4.01 Geotechnical Design Criteria Iv-1
4-02 Structural Design Criteria V-3
4-03 Analysis of Instrumentation Data V-6

SECTION Y - INSPECTION
5-01 Inspection Team V-1
5-02 Orientation V-2
5-03 Observations V-2

SECTION V] — CONCLUSIONS AND PROPOSED REMEDIAL

ACTIONS
6-01 Conclusions _ VI-1
6-02 Proposed Remedial Actions VI-1
6-03 Further Investigation VI-5
6-04 Next Inspection VI-5

YICINITY MAP
INSTRUMENTATION PLATES
1 THRU 16
APPENDIX A
MRC TRIP REPORT
APPENDIX B

REPORT OF SUPPLEMENTAL INSPECTION OF PUMP PLATFORM

d:\wpdocs\projects\5079NS0797-6 A\Rpt9. wpd



SECTION 1 - 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 floodgate 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.SL.).
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SECTION II - PROJECT DESCRIPTION AND BACKGROUND

2-01. General. The Empire Floodgate is a feature of the hurricane protection project,
"New Orleans to Venice, La", authorized by Public Law 874, 87th Congress, approved 23
October 1962, to provide hurricane protection in accordance with the recommendations of the
Chief of Engineers in his report entitled "Mississippi River Delta at and below New Orleans,
La.", and contained in House Document No. 550, 87th Congress, 2nd Session. With
completion of the raising of the levees in Reach B-1, Tropical Bend to Fort Jackson, in the
project "New Orleans to Venice, La.", the Empire Floodgate serves to protect the general area
from hurricane tidal overflows and allows water traffic to proceed normally along the
waterway from Empire to the Gulf of Mexico. The Empire Floodgate provides drainage for
an area of about 365 acres enclosed by the hurricane protection levee, the levee along the
Mississippi River, and the levees approximately parallel to the Mississippi River levee. The
floodgate structure is part of the hurricane protection levee system and is located at the
hurricane protection levee base line station 101+80.89 in Plaquemines Parish, Louisiana, near
Empire at the river end of the Empire to Gulf Waterway. The site is accessible by a temporary
road from Louisiana Highway No. 23.

The Empire Floodgate structure was turmned over to the Plaquemines Parish
Commission Council, Pointe-a-la-Hache, Louisiana on 11 May 1976, for maintenance and
operation in accordance with the conditions of local cooperation, as specified by the

authorizing law.

d:\wpdocs\projects\S0797\50797-6 A\Rpt9. wpd iI-1



The Empire Floodgate structure consists of a reinforced concrete gate bay, supported
on prestressed concrete piles, timber guide walls, pile supported inverted "T" reinforced
concrete floodwalls and uncapped steel sheet piling connecting the "T" floodwalls to the
earthen levee on each side. The gate bay is 109 feet in total width and has a channel width of
84 feet. The elevation of the tops of the gate bay and floodwalls is 15.0 and top of sill is at -
14.0. The gate is a bottom hinged single-leaf flap gate which, in the open position, is stored
in a recess in the base slab of the structure.

The floodgate was originally to be closed when rising tides, in advance of an
approaching hurricane, exceeded elevation 5.0 on the protected side of the structure. Because
of the construction of commercial enterprises at levels below elevation 5.0, the gate is now
closed when rising tides exceed elevation 3.0. The floodgate is kept closed until such time that
the hurricane tides have receded and the stage on the landside is equal to or higher than the
stage on the gulfside.

A detailed description of the floodgate and 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 vicinity map (Plate No. 1) is

included in this report. This report is supplementary to previously numbered reports.
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SECTION IIL - OPERATION AND MAINTENANCE DATA

3-01. Operation and Maintenance Problems. The structure was last dewatered in

March 1991. No significant problems have occurred since the previous inspection.
3-02. Actions on Deficiencies From Last Inspection. The following remedial actions
have been taken:

a. Spalls in the concrete surface have not been repaired.

b. Subsequent to the previous inspection (No. 8, 17 January 1996) NOD Hired
Labor Forces remounted and adjusted the "L" shaped seal at the juncture of monolith T-4L
and the west sheet pile wall to provide a proper seal.

c. Joints in the concrete floodwalls have not been sealed.

d. Corroded areas of embedded metals above the waterline have not been cleaned
and painted.

e. Exterior miscellaneous metals were cleaned and painted by Plaquemines Parish
in September 1997.

f  Handrails on the boat dock were repaired/replaced by Plaquemines Parish in
February 1997.

g A new boat dock deck has been built on top of the original deck. This deck is
above the corroded bottom tread and bottom attachment plate. The stairway was cleaned and
painted by Plaquemines Parish in February 1997.

h. The damage on the top of the gate has not been repaired because the gate bay

has not been dewatered. This work is still scheduled to be done during the next dewatering.

d:\wpdocs\projects\S0797\S0797-6 A\RptS. wpd ITI-1



1. Exposed surfaces of the gate operating machinery were cleaned and painted by
Plaquemines Parish in September and October 1997,

j- No action has been taken relative to possible revision of the greasing schedule
in the Empire Floodgate O&M manual. Plaquemines Parish personnel grease on a regular
basis.

k. Copius and frequent application of chain lubricant is now applied to the hoist
chains and sprockets prior to and during gate operation.

1. Hoist chains were replaced by Plaquemines Parish in February 1997.

m. InFebruary 1997, electrical test instruments were used to determine the hoist
motor electrical loads in order to determine the actual chain loads applied. An evaluation to
determine the hoist chain loads has been made and results are discussed in 5-03e (7).

n. In February 1997 NOD personnel observed operation of the gate through é
close/open cycle to determine whether repairs to the gate hoist wildcat sprockets are needed.
They concluded that the machinery worked well and no repairs are needed.

0. The O&M manual was revised in March 1988 to change the required frequency
of readiness check operations from monthly (with additional check items guarterly) to
annually. The copy of the O&M manual furnished the inspection team had not been revised,
thus the team’s recommendation to evaluate the frequency of readiness checks.

p. Actions relative to the counterweight system are the same as those for the hoist
system as noted in subparagraphs 3-02 k and 3-02 n. The ends (approximately 50-feet
beginning at the gate attachment points) of the counterweight chains were replaced in February

1997.
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q. InNovember 1997 Plaquemines Parish personnel installed new hydraulic lifts
to suspend the counterweights.

r. The gate recess flushing system pump has not been removed and rehabilitated.

s. The inoperative hydraulic gate latch systems were restored to operative
condition by Plaquemines Parish in February 1997. However, the hydraulic systems were
modified for manual operation.

t. The emergency generator engine belts, water hoses, and fuel lines were
replaced, the oil leak was repaired, and the generator room was cleaned. This work was done
by Plaquemines Parish in February 1997.

u. Missing diffuser lenses on the east side area lights have been replaced, and at
the missing area light location on the east side a metal cover box has been installed. Six
floodlights were installed beneath the west side control house overhang.

v. Two of the removed area lights on the west side have been re-installed and a
cover box installed at the area of the third removed light.

w. The open junction boxes (with wires hanging out) at the gate latching device
on the east side were corrected by Plaquemines Parish in February 1997. The gate latching
devices have been converted to manual hydraulic operation.

x. Non-destructive weld testing of fracture critical welds on the steel needle
girders has not been performed. The timbers used as spacers between the stacked dewatering
elements are adequate at present.

y. Guidewall timbers that needed replacing have not been replaced.

z. A new boat dock deck has been constructed on top of the original deck. This

was done by Plaquemines Parish in 1997.
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aa. NOD Engineering Division has not obtained a survey of the stone breakwater.
Based on visual observations, the stone breakwater is still below the original grade.

bb. Receding bank lines along the approach channels continue to be monitored for
encroachment that could endanger the stability of the levees. No potentially critical conditions
have been reported.

cc. Subsequent to Periodic Inspection No. 8, 17 January 1996, NOD Hired Labor
Forces raised the west sheet pile floodwall to El. 15.5. The deficient (low) elevations of the
floodgate structure and adjacent T-walls were reported to the NOD project manager for future
consideration.

dd. Exposed portions of the sheet piles were cleaned and painted with coal tar
epoxy by Piaquemines Parish.

ee. Missing handrail chains and attachment eyes were replaced by Plaquemines
Parish in February 1997.

ff. The access ladder on the east side of the pump platform was repaired by

Plaquemines Parish in February 1997.
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SECTION IV - REVIEW OF DESIGN AND ANALYSIS OF INSTRUMENTATION

4-01. Geotechnical Design Criteria
a. General. The geotechnical design for Empire Floodgate was presented in

the design memorandum "New Orleans to Venice, La., Design Memorandum No. 1, General
Design, Reach B-1, Tropical Bend to Fort Jackson" dated October 1970. The original
geotechnical design was reviewed and presented in Periodic Inspection Report No. 1, dated
September 1975. The evaluation of the design criteria revisions presented herein is based on
the review presented in Periodic Inspection Report No. 1.
b. Revised Design Criteria. The following geotechnical design criteria have been

revised since the original design.

(1) EM 1110-2-2906, “Design of Pile Foundations”, dated 15 January 1991,
updated the design requireﬁents for pile foundations.

(2) EM 1110-2-2504, “Design of Sheet Pile Walls”, 31 March 1994, updated
the design requirements for sheet pile walls.

(3) DIVR 1110-1-400, Section 5 - Sliding Stability of Slopes and Structures,
Part 4 - General Guidance on Investigation and Design, Item 1 - Channel Slopes, 19 March
1973.

(4) Letter CEMRC-ED-GS (1105-2-10c), 24 July 1989, Subject: Sheet Pile
Wall Design Criteria, furnished guidance for determining sheet pile wall penetrating

deflections, and moments, when founded in soft clays.
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c. Impacts to Design Requirements. The impacts of revisions to the design

requirements are as follows:

(1) Slope Stability. The slope stability analyses generally meet the
requirements of the referenced DIVR for a Type A project, except that the long-term loading
case was not considered in the analyses. However, because of the relatively flat slopes
required to satisfy the end-of-construction loading case, the long-term loading case would not
likely govern any of the design slopes. Therefore, the slopes appear to satisfy current criteria.

(2) Stability of Sheet Pile Wall. The sheet pile wall was designed considering
a design loading due to a breaking wave. The analysis was performed using S strengths in
both fine-grain and free-draining soils. A factor of safety of 1.25 was applied to the soil
strength parameters used in developing both the active and passive pressures for a loading
condition with water to the static water level and the dynamic wave forces added. The
breaking wave is normally considered as an unusual loading condition in terms of defining the
appropriate design factor of safety. For an unusual loading condition, a safety factor of 1.25
for the Q-case and 1.10 for the S-case is specified in the referenced EM for fine-grain soils and
a factor of safety of 1.25 is specified for the S-case for free draining soils. The factors of
safety are also applied to both the active and passive pressures in accordance with the MRC
letter referenced in paragraph 4-01.b.(4). 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.
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(3) RileFoundation. The piling were designed using a factor of safety of 1.75
for compression and a factor of safety of 2.0 in tension. A total of four piles were load tested
during construction in both compression and tension. Current criteria require a minimum
factor of safety of 2.0 for normal loading conditions for both compression and tension when
pile load tests are performed. Loading conditions that are classified as unusual require a factor
of safety of 1.5 for both compression and tension, and loading conditions that are classified as
extreme require a factor of safety of 1.15 for both compression and tension. Based on the
performance of the structure to date, the original foundation design has proven to be adequate.

4-02. Structural Design Criteria.

a. A detailed comparison of the original design criteria to current structural
design criteria was performed. The design of the concrete and structural steel portions of the
structure was based on EM 1110-2-2101, "Working Stresses for Structural De'sign“ dated 1
November 1963, which is still current, with minor revisions, for the structural steel flap gate.
The following design criteria have been revised or developed since the structure was designed:

(1) 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 1110-2-2703, “Lock Gates and
Operating Equipment,” dated 30 June 1994, and EM 1110-2-21085, "Design of Hydraulic Steel
Structures,” dated 31 March 1993. However, since no guidance is contained in these EMs for
flap gate design, the design criteria in EM 1110-1-2101, "Working Stresses for Structural
Design," dated 1 November 1963 is applicable for the design of the gate.

(2) New critenia for the design of piles and pile foundations is contained in

EM 1110-2-2906, "Design of Pile Foundations," dated 15 January, 1991.
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(3) Guidance has been received from MVD regarding lateral earth pressures
and drag loading on structures.

(4) The seismic risk zones have changed since the original design.

b. A review of the original design utilizing this new criteria indicates the
following:

(1) A comparison of the new concrete design criteria with that utilized in
the original design indicates that the design of the floodgate structure is adequate in flexure.
It is likely that the amount of temperature steel provided does not meet the current design
standards which have been increased significantly. The latest ACI criteria for development and
splice lengths have 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 original design meets current standards for' the design of steel
elements.

(3) The pile foundation design meets current standards.

(4) 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 personne! consider the
appropriate geotechnical design earthquake acceleration loading to be zero. Therefore the

earthquake loading will not be critical.
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(5) The design of the tie-in floodwalls does not meet the current criteria
based on a detailed review of the floodwall monolith adjacent to the floodgate. Potential
design deficiencies noted were:

(a) The base slab, using the design pile loads, is overstressed in shear
and does not quite meet the criteria for flexure and axial load. It was recommended at Periodic
Inspection No. 8 that the pile reactions be reevaluated since a cursory review performed for
that inspection indicated that some of the loads may be in error.

(b) The wall stem is slightly overstressed in compression when
considering the design wave loading which may be high using current hydraulic criteria.

(c) The structure has likely experienced stages close to those
anticipated during the design. The design wave loading (both original and current) however,
probably has not occurred since no major hurricanes have struck the area since 1975.

(d) Since the floodwall did not meet the current criteria, and because
of uncertainties in both the hydraulic loading and the design pile reactions, it was
recommended at Periodic Inspection No. 8 that the floodwall monolith design be reviewed in
detail prior to the next hurricane season. Subsequent to Periodic Inspection No. 8, NOD
Engineering Division personnel conducted a structural design analysis of Monolith T-1R
(floodwall monolith) using current (revised) wave load data and EM 1110-2-2104, "Strength
Design for Reinforced Concrete Hydrauiic Structures," dated 30 June 1992. Design pile
loadings and reactions were also reviewed. It was concluded that the design of Monolith T-1R
meets the most current strength and load criteria established for design of hydraulic structures.

(e) While a review of current design standards indicates that the

structure does not meet several current design requirements for concrete structures as stated
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above, those deficiencies are not expected to be critical. In accordance with ER 1110-2-8157,

"Responsibility for Hydraulic Steel Structures," dated 31 January 1997, the flap 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. Analysis of Instrumentation Data,

a. Qeneral Instrumentation measurements at Empire Floodgate consist of
elevations taken on the settlement reference marks on the floodgate structure, the east and
west concrete "T" walls, the east and weét sheet pile walls, concrete hubs in the earth fill
adjacent to the north face of the sheet pile walls and scour surveys consisting of profiles and
cross sections of the north and south approach channels. In addition, joint opening
measurements are taken between reference marks on the "T" walls. Analyses of the
engineering measurements are presented in the following paragraphs.

b. Settlement Reference Marks.

(1) General. The locations of the reference marks are shown on
Instrumentation Plate No. EMP-1, and tabulations of the survey data are presented on
Instrumentation Plate No. 2. Plots of the settlement versus time are presented on
Instrumentation Plate Nos. 3 through EMP-6. The data presented include the initial survey
in 1975, four sets of data from 1984 through 1992, and five sets of data since 1992. The
design grade for the top of the floodgate structure and the walls is Elevation 15.0 and the
design grade for the levee adjacent to the sheet pile wall is Elevation 15.5.

(2) Foodgate Structure and T-Walls. The survey data show that the
floodgate structure was 0.24 to 0.32 feet below the design grade of 15.0 at the time of the

initial set of readings taken in December 1975, the west T-wall was 0.21 to 0.41 feet below
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grade, and the east T-wall was 0.33 to 0.43 feet below design grade. The latest reading, taken
31 March 1998, shows an apparent increase in the rate of settlement since the 1997 survey.
The apparent increase in settlement between the 1997 and 1998 readings (approximately 14
months) shows an additional average settlement of 0.04 feet. The 1995 to 1997 surveys
(approximate 22 months) show an average settlement of 0.02 feet. This sudden increased rate
of settlement appears to be caused by erroneous data in the 31 March 1998 readings.
Therefore, these latest readings were not used in this analysis. The plotted data on
Instrumentation Plate Nos. 3 and 4 show this possible error by the sharp settlement increase
in the latest readings. The plots of the data, shown on Instrumentation Plate Nos. 3 and 4,
show continuing slow settlement since 1987. The average annual rate of settlement since 1987
has slowed considerably from the period 1975 to 1987. The monument (bench mark) used to
perform the survey was examined during this inspection and was found in pdor condition.
Refer to Paragraph 5-03.0 (1). The next set of data should be promptly reviewed to verify that
the 1998 data are in error and do not represent a sufficient increase in the rate of settlement.
The differential settlements (vertical movements between monoliths) have
been relatively small. The total differential settlements between the floodgate structure and the
adjacent T-wall, or between adjacent T-wall monoliths, have been 0.02 feet or less.

(3) Sheet Pile Walls and Levees, The survey data indicate the east sheet pile wall
was 0.87 to 1.24 feet below the design elevation of 15.0 at the time of the initial readings and
the west sheet pile wall was 1.13 feet to 2.35 feet below design grade. By 1988, the east side
had settled an additional 1.89 feet and the west side an additional 1.00 feet. The east sheet pile
wall was raised to Elevation 15.5 in 1992. The west sheet pile wall was raised to Elevation

15.5in 1997.

d:\wpdocs\projects\S079T\S0797-6 ARpto wpd V-7



The cumulative settlement of the east sheet pile wall has been 0.15 feet since
it was raised in 1992. The east wall settled at an average rate of 0.145 feet per year from 1975
to 1988 and at an average rate of 0.03 feet per year from 1992 to 1997. Therefore, the rate of
settlement has declined significantly in recent years. The rate of settlement on the west side
is also declining; however, an adequate number of data points since the wall was raised are not
available to develop an average rate of settlement. As noted previously, the March 1998
readings are apparently in error and, therefore, were not used in this analysis. The greater
settlements recorded in both sheet pile walls have been at the ends where the walls meet the
levee (earth embankment). This is graphically illustrated by the plots on Instrumentation Plate
No. 5. |

c. Joint Openings. Joint openings on the west T-wall vary from a total of
+0.50 inches on the western end to 0.00 inches near the structure. Joint openings on the east
T-wall vary from a total of +0.75 inches on the eastern end to +0.31 inches at the structure.
The joint openings are measured as the differential between the 1975 readings and the 1998
readings. The fact that the greater joint openings have occurred between the end monoliths
and the adjacent monoliths is consistent with the higher total settlements in the end monoliths.
The fact that the largest joint openings occurred before the 1988 readings is consistent with
the indicated settlements with respect to magnitude and rate of settlement.

d. Conclusions. Considerable settlements and joint openings have occurred
since the structure was constructed;, however, the magnitude of the movements is fairly
consistent with the subsurface soil conditions. The settlements to date indicate that the
floodgate structure is 0.70 to 0.88 feet below the design grade of Elevation 15.0, the east T-

wall is 0.90 to 1.48 feet below design grade, and the west T-wall is 0.67 to 0.98 feet below
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design grade. The sheet piling walls were raised to EL. 15.5 (0.5 feet above design grade) in
1992 (east wall) and 1997 (west wall). Although minor settlement has occurred, the sheet pile
walls are still above the design grade of 15.0.

e. Scour Surveys. The scour surveys consist of a centerline profile and 20
cross-sections in the north and south approach channels and in the structure area. The location
of the profile and cross sections are shown on Instrumentation Plate No. 6. The north
centerline profile is shown on Instrumentation Plate No. 7, and the south centerline profile is
shown on Instrumentation Plate No. 12. The north approach channel cross-sections are shown
on Instrumentation Plate Nos. 8 through 11, and the south approach channel cross sections
are shown on Instrumentation Plate Nos. 13 through 16. The plotted sections and profiles
show the original 1976 scour survey and the 1993, 1995, 1997 and 1998 surveys. Comparison
of the original 1976 scour survey and the more recent scour surveys show that, in general, a
siltation of the channel to depths of 6 to 10 feet has occurred. The siltation is 2 to 5 feet deep
along the channel banks. The amount of deposition varies from one survey to the next. A
number of the cross sections show erosion of the banks at the waterline. Several sections
show that the natural ground surface is only 1 to 2 feet higher than normal stage. The bank
line has receded as much as 60 to 70 feet or more in some of these areas (stations 0+96N,
1+06N, 4+00N, 5+00N, 3+00S and 5+008). Loss of stone from the breakwater was noted

in the previous inspection and was closely observed and discussed during this inspection.
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SECTION V - INSPECTION
5-01. Inspection Team. Periodic Inspection No. 9 of Empire Floodgate was

conducted on 23 March 1999 by the following personnel:

MISSISSIPPI RIVER COMMISSION

Mr. Frank Johnson Engineering & Technical Services Directorate
NEW ORLEANS DISTRICT

Mr. Paul Salassi General Engineering Branch

Mr. Joseph Chryssoverges General Engineering Branch

Mr. Brian Keller Operations Division

Ms. Amy Powell Operations Division

Mr. Greg Breerwood Operations Division
BROWN, CUNNINGHAM & GANNUCH, INC,

Mr. Luther Newton Project Engineer

Mr. Silas Cunningham Structural Engineer

Mr. Mel Stegall Geotechnical Engineer

Mr. Ken McLaughlin Electrical Engineer

Mr. Bob White Mechanical Engineer

Ms. Geneva Grille District 02 Design
Mr. John Monzon District 02 Design
Mr. Henry Urban Heavy Equipment, Drainage Department
Mr. Ruben Victory Heavy Equipment, Drainage Department
Mr. K.P. Madere Heavy Equipment, Drainage Department
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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. Qbservations.

a. General The floodgate was not dewatered and was fully operational. A
detailed visual inspection was made of all features of the structure above the water level. At
the time of inspection the water level was at El. 1.3. It was obvious that a considerable
amount of maintenance and housekeeping activity has been performed since the last inspection.
The overall appearance of the structure is greatly improved over that noted during the previous
inspection. It is apparent that the Plaquemines Parish officials recognize the importance of this
structure in their hurricane protection system and are trying to keep the floodgate in a state of
readiness for operation on a short notice. They are to be commended for their efforts.

b. Concrete.

(1) In general the integrity of the gate structure and the floodwalls is good
except for conditions noted in the following sub-paragraphs. Some minor cracking, spalls, and
small popouts were noted, but these have no bearing on the function of the structure. The
spalls should be repaired with epoxy as recommended in the previous report.

(2) The fioodwall concrete was found to be in overall good condition. A
concrete spall, on the protected side of the wall at the joint between Monoliths T-2R and T-3R

and directly beneath the walkway, was noted. See Photo No. 1. The “L” type waterstops at

d:wpdocsiprojects\S079°NS0797-6 AR pt9, wpd V-2



the juncture of the “T" wall monoliths and the sheet pile floodwalls were noted to be in good
contact to seal the joints. At the joint between floodwall Monoliths T-3L and T-4L (west side)
and T-3R and T-4R (east side) the torn waterstops noted in the previous inspection report
have not been repaired. See Photo No. 2. These waterstops were torn as a result of
differential settlements between the east and west ends of monoliths T-4L and T-4R. None
of the floodwall monolith joints are sealed with joint sealer, and the joint filler material has
deteriorated to such extent that almost all of it is completely gone. The joints between the
concrete floodwall monoliths should be sealed with a joint sealer similar and equal to Sonne-
Borne NP-2 or Sika 2-C, installed in accordance with the manufacturer’s recommendations.

(3) The gateﬁay concrete was in good condition. No new cracks or spalls
were observed. Minor spalls were noted at some handrail posts on the protected sides (east
and west) of the structure. See Photo No. 3. On the east side of the structure, near the
junction of the timber guidewall and the protected side of the structure, water was observed
to be squirting and seeping from the concrete through and above the chamfered construction
joint which was just above the water line. See Photo No. 4. The flow was attributed to water
trapped in the adjacent counterweight recess however, the gate recess flushing system pump
was running at the time the flow was observed. Plaquemines Parish personnel noted that when
the pump is running with the counterweights raised (gate fully opened) there is no water
leaicage, but when the gate is closed (raised) and the counterweight lowers into the recess, and
raises the water level in the recess, the leakage is noted. Therefore, it is concluded that the
leakage is not from the operation of the gate recess flushing system. The leakage through the
concrete is attributed to rock pockets above the construction joint which intersect

honeycombed areas within the wall and transmit the flow of water from the counterweight
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recess through the wall. During the next dewatering when equipment will be available, the
counterweight should be removed, the area of honeycombed concrete determined, and the
honeycombed concrete removed and the area repaired using an epoxy bonding agent, or if
possible repaired by epoxy injection. Observations on the west side of the structure indicated
that the drain for that counterweight recess was functioning properly and that no water was
flowing from the concrete.

(4) The upper deck of the pump platform and the pump house appear to
be in good condition. See Photé Nos. 5 and 6. A close visual inspection of the piles
supporting the pump platform indicates that four of the eight concrete piles (Pile Nos. 2, 3,
5 and 7 as numbered on the sketch on the page following the photos at the end of this section)
have significant vertical cracks at various locations, many of which extend below the water
line. (Sée Photo Nos. 7 through 14). In addition, a crack in the upper deck perimeter support
beam and the underside of the platform, at the southwest corner were also noted. (See Photo
Nos. 15 and 16). No immediate explanation for the cracks was apparent during the inspection.
A cursory review of the thrust loads imparted by the pump indicates, as expected, that this
loading is very small. The possible cause of these cracks is discussed in Appendix B.
Considering the magnitude of the vertical loads from the pump platforrﬁ, the eight 16-inch
concrete piles beneath the platform, even though some are damaged, are presently adequate
to provide the required support. A supplemental detailed inspection of the upper and lower
pump platform decks, upper deck support beams, and piling (including diver inspection of the
piling down to the “mud line”) was made on September 1 and 2, 1999, Results of this
inspection, recommended remedial repairs, estimated costs of repairs, and recommended

schedules of repairs are contained in Appendix B to this report.
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c. Embedded Metals and Miscellaneous Metals.

(1) Corrosion of the embedded metals continues to worsen at the splash
zone. SeePhoto 17. These items do not presently affect that integrity or the function of the
structure and the structure is scheduled to be dewatered in the next two or three years. It is
recommended that the corroded areas of embedded metals above the water be cleaned and
painted. Any embedded metals below water level that are accessible during dewatering should
be evaluated for the effects of corrosion and cleaned and painted accordingly during the
dewatering. |

(2) The exterior miscellaneous metals (stairs, ladders, handrails, safety
chains, etc.) had been recently painted and were in good condition. See Photo Nos. 18 and
19.

d. Gate.

(1) The gate was fully raised and lowered and those portions of the gate
above the water surface were inspected. The overall condition of the gate that was exposed
to view was very good. The coating system and cathodic protection system have been very
effective against corrosion. See Photo Nos. 20 and 21. | As the gate was being raised a silt
accumulation was noted on the top (skin plate) surface of the gate. The silt accumulations
subsequently “slid off” the smooth skin plate surface as the gate continued to rise. See Photo
Nos. 22, 23 and 24. The silt accumulation is a significant load to overcome by the hoist chain
and operating machinery when the gate is being closed, but does not exceed the design load
of four (4) feet of silt on the gate at initiation of closing. The siltation on the chamber floor
and in the gate recess precludes the gate (when open) from fully seating in the gate recess,

causing its surface to protrude above the level of the chamber floor. As a result, the top of the
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gate has apparently been damaged by heavy laden vessels passing through the floodgate
structure. (See Photo Nos. 20, 21 and 25). This damage has been observed at all inspections
since 1990. Removal of silt from the gate recess is obviously a significant expense, and results
in the structure being closed to navigation an appreciable length of time. Local interest
operating personnel noted that each time the gate is closed (raised) and then opened (lowered)
it lacks 6 to 12 inches of lowering to its previous elevation. At the time of this inspection the
gate was approximately four (4) feet above its fully recessed position.

(2) During the inspection gate modifications which may minimize the
exposure to damage were discussed. It was mentioned that modifications to the top of the
géte which included a taper at the top of the gate could possibly lower the gate profile in the
recessed position. This taper could possibly be attained by reducing the width of the channel
at the top of the gate from 12-inches to 6-inches and sloping the upper part of the skin plate.
This would also create a tapered surface for vessel props to “ride” over as opposed to the blunt
end which presently exists and seems to be prone to damage. Any gate modification must
retain the current top girder width as this surface is used by local maintenance personnel to
access the hinge grease lines which are located along the axis of the gate. The top elevation
of the gate when fully closed (raised) must also be retained.

(3) The gate shock absorbers were inoperative, being stuck in the fully

recessed position. See Photo No. 26. Plaquemines Parish personnel at the inspection stated

that the shock absorbers becoming stuck in the fully recessed position has been a constant
problem since shortly after the structure was placed in operation. This is probably the result
of the interior components corroding. The shock absorbers are intended to keep the gate from

“slamming” against the vertical concrete surface it seals against should a wave hit the gate just
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before it is fully closed. Considering that the gate is closed well before a hurricane arrives,
large waves that would “slam” the gate against the concrete surface are unlikely. Additionally,
when the gate is near full closure, the force of the counterweights is trying to open the gate.
See Photo No. 25. This is a considerable force for dampening or restraining wave forces
trying to close the gate. Accordingly, it is felt that the shock absorbers are not necessary.

(4) No signs of distress were noted on any of the visible welds when the
gate was raised (closed). In accordance with ER-1110-2-8157, “Engineering and Design-
Responsibility for Hydraulic Steel Structures,” dated 31 January 1997, all fracture critical
welds require non-destructive testing. This should be done during the next scheduled
dewatering. Identification of fracture critical welds to be tested will be performed by NOD
and furnished to Plaquemines Parish.

e. Gate Operating Machinery.

(1) The gate operating equipment package for each side of the structure
consist of an “outdoor” type package consisting of a 7.5 horsepower electrical motor driving
the main hoisting chain sprocket (called a “wildcat” sprocket) through a drive system consisting
of several gear reducers, shaft couplings, etc., with auxiliary components such as brakes and
synchronizing elements connected thereto. See Photo Nos. 17 and 18. Each package is
mounted on a steel base unit partially embedded in the concrete gate bay structure. Weather
protection for certain components is provided by a metal cover system bolted to the steel base
unit. All operating components of the drive trains were in operating condition. All the anchor
bolts were tight and no movement symptoms which could lead to misalignments were
observed. The exterior surfaces of the gate operating machinery have been cleaned and

painted since the last inspection and the paint system is in good condition.
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(2) The hoist and counterweight ;:hahxs create loud “snapping and popping”
noises as the chain links engage and seat with their respective wildcat sheaves. Operating
personnel reported that not infrequently, one or more of the chains will “slip a link.” They
stated that “slipping a link” usually occurs during a gate opening cycle when the gate is at or
near the half open position. It appears that the chains “walk” out of the wildcat sheave
recesses. During the opening (lowering) cycle a hoist chain passing over the wildcat sheave
w;s closely observed. It was noted that as the horizontal chain link carrying the load moved
through its chain link sheave load range, the horizontal link pivoted such that the unloaded
end raised up an estimated 1/4 to 3/8-inch. As the load was transferred to the next horizontal
link and sheave recess, the link is elevated above the bottom of its companion sheave recess.
As this second link was observed through its travel, the friction holding it up out of the sheave
recess was overcome, and with some noise, it seated. If the links do not overcome the friction
keeping them from seating, they are increasingly raised above their seating position, and
eventually “walk-out” and jump a link. The following factors have an influence on the chains
“slipping a link.”

(a) The wildcat sheaves have appreciable wear on the load side of the
sheave recesses. This may contribute to the problem, but is probably not a major cause since
the problem has existed since the equipment (sheaves) was new. ,

(b) There is not an appreciable amount of load (weight) on the
unloaded side of the chain relative to a load required to make that side of the chain fully seat
in the wildcat sheaves. As the gate is opened (lowered) and more chain passes over the

sheaves, this weight becomes less, exacerbating the situation.
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(c) Lubrication of the interfacing surfaces between the chains and the
wildcat sheaves reduces the friction between the chain links and wildcat sheave recesses. This
helps the chains to seat better, and should reduce the incidence of the chains “slipping a link.”

(3) The hoist chains and the ends (approximately fifty (50) feet beginning
at the gate attachment point) of the counterweight chains were replaced in February 1997 by
Plaquemines Parish. The chains are in good condition but are showing some corrosion and
bamacle-collection at the splash zone and below water (with the gate in the open (lowered)
position). |

(4) There was a discussion on the possible conversion of the hoist and
counterweight systems to utilize cables in lieu of the chains. It was noted that larger diameter,
wider hoist sheaves and counterweight sheaves may be required. The hoist machinery will
require revision, possibly complete replacemént, and possibly structural concrete revisions to
the gate bay may be required. A preliminary analysis of what would be required, and an
estimate of_ costs could be made to determine if using cables in lieu of the chains is feasible.
Ope.rating personnel stated that the hoist support beams (trunnion) were cut in order to
remove the hoist sprocket sheave. This procedure should not be repeated. The hoist sheave
should be removed by first removing the gear box with sheave followed by removal of the
sheave from the gear box.

(5) Plaguemines Parish personnel have installed hydraulic cylinders over
the; counterweight pits so that the counterweights can easily be raised and suspended during
periods of gate inactivity.

(6) The gate operating machinery is always operated in a manual mode.

This has been the practice for many years. Whenever one of the chains would “jump a link”

d:\wpdocs\projects\S079T\50797-6 A\Rpt9 wpd V-9



the system that synchronized the hoists had to be “shut out” and the gate operated manually
to “level up” the gate. The synchronous system would then have to be adjusted accordingly.
This also adversely affected the limit switches which stop the gate when fully closed (or open).
Adjustments were frequent and very time consuming. Local interests have successfully
operated the gate in the manual mode for many years and prefer this method. It was agreed
that manual operation of the gates is satisfactorily, and that efforts to maintain the
synchronizing systems and limit switches are not required.

(7) Volt-amp readings on the gate hoist motors during raising (closing) and
lowering (opening) of the gate were taken on February 17 and 18, 1997, by Fluid Power (for
Plaquemines Parish). These readings were analyzed by NOD Engineerihg Division to
determine the load in the hoist chain. To do this, several assumptions were made. First it was
assumed the drive train was operating efficiently and without binding. Secondly, it was
assumed that the brake was not dragging and thirdly, the readings were taken correctly. The
original specified chains had a design breaking strength of 548,000 Ibs. The readings during
the first 30 seconds of the lifting operation correlated to a calculated chain load of 320,000 lbs.
and a SF=1.7. After this time frame, the readings correlate to a maximum load of 220,000 Ibs.
and a SF=2.5. The design maximum hoisting load was 161,000 lbs. (including silt loads)
giving a design safety factor of 3.4. The probable 50% reduction in the factor of safety could
be a primary consideration in evaluating the need for replacing the hoist chains. However,
since the time duration is so short, the temporary increase in loading could be attributed to a
loss of efficiency of the pump as explained in paragraph 5-03f NOD Engineering Division
recommends that a reduction of 1/8 inch in diameter of the hoist chain be used as a guide for

replacing hoist chain links.
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(8) There is no redundancy (backup) in the event of failure of any of the
elements of the gate operating machinery used to close the gate when a hurricane is
approaching. During early stages of the design of the project, it was assumed that if the gate
could not be closed (raised) by the gate hoist equipment, a large crane or derrick barge would
be brought in to lift the gate from the protected side. In reality, there would be little time to
procure a rig large enough to lift the gate and its probable accumulated silt load. Lifting
equipment of the needed capacity would probably have been secured in a safe harbor well in
advance of the hurricane’s approach, and the crew wo-uld also probably have left the area. It
is also questionable if a rig of sufficient capacity could be mobilized through the relatively
narrow Empire Lock (40'WX200'L chamber). Maintaining a spare parts inventory on site or
at a reasonably close suitable storage site could alleviate some problems. As a minimum, spare
parts such as several connecﬁng links for both the hgist and counterweight chains and a spare
hotst motor (or a known location where a replacement hoist motor could be procured within
a few hours) should be maintained. An updated list of available (if any) barge mounted cranes
with capacities sufficient to raise one side of the gate should be maintained. The sizes of the
barges (to be used to determine if they can be mobilized and demobilized through Empire Lock
from the Mississippi River, or will have to be mobilized from the Gulf of Mexico through the
Empire Floodgate and have to remain in the Empire harbor until the hurricane threat is gone)
and mobilization times should also be included in this list.

f. Gate Recess Flushing System. At the preceding inspection (Periodic
Inspection No. 8, 17 January 1996), it was recommended that the pump be removed and

refurbished as necessary. This recommendation was based on a probable loss of pump
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efficiency based on visible amounts of flow disturbance and probable wear and corrosion of
the vanes and diffuser bowl.

(1) Visual observations indicated the surface disturbances caused by
operation of the system have decreased significantly from those observed at the preceding
inspection, slightly more than three years ago. This indicates an additional loss of efficiency.
The increase in the hoist load indicated by the electrical tests (See Par, 5-03 e (7)) may be at
least partially attributable to the loss of efficiency of the system. The pump has not been
removed, inspected and refurbished as recommended, nor has the inlet strainer been checked
for clogging. This should be done.

(2) The hand operated pump lubricating unit mounted beside the right
angle gear reducer was not operable, See Photo No. 6. This unit provides lubrication to the
pump bearings which should be lubricated before each operation of the pump. The lubricaﬁng
unit should bé repaired/replaced as soon as possible.

(3) The discharge line from the pump is equipped with two air vent valves,
a 24-inch check valve and an expansion coupling. See Photo Nos. 8, 11 and 44. Water leaks
at both of the air vent valves from the ruptured 2-inch attachment pipes. This discharges a
significant amount of water when the pump is operating. See Photo No. 8. The valves and
attachment pipes should be repaired/replaced and the leaks stopped. The embedded
attachment ring (embedded in the'structure concrete) and the attachment bolts and nuts for
both the 24-inch check valve and the expansion coupling are badly corroded. See Photo No.
44. Replacement of the embedded attachment ring and the corroded nuts and bolts is needed.
At that time, the check valve and expansion coupling should be removed, examined externally

and internally, and rehabilitated or replaced as indicated. NOD Engineering Division will
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furnish technical assistance in developing methods of repair/rehabilitation. The work should
be scheduled concurrently with the recommended removal and refurbishment of the pump
which should be accomplished at the next dewatering which is currently scheduled for 2001.

(4) The condition of the pump engine appears normal for a unit of its age,
a bit ragged in engine response, but with no indications of requiring an overhaul. See Photo
No. 28. However, the muffler, located on top of the pump house, is badly corroded and
leaking exhaust through the bottom. See Photo No. 29. The muffler needs replacing.

(5) There is no redundancy for the gate recess flushing system.

g. Hydraulic Systems. Hydraulic systems were originally provided to actuate
the gate safety latch (used to provide a positive means of restraining the gate in the fully closed
(raised) position). The hydraulic pumps (one on each side of the structure) were powered by
electrié motors. At the previous inspection the systems on both sides of the structure were
inoperable and had been removed. It was recommended that the hydraulic systems be restored
to operable condition to assure that the gate latches are operable. Since the last inspection,
Plaquemines Parish personnel have installed manually operated hydraulic units to actuate the
gate latches. See Photo No. 30. They work well and are much easier to maintain. Here again,
the local interests are to be commended for their excellent solution to a problem.

h. Emergency Power Generator. The geﬁerator appeared to be in good
condition. See Photo No. 31. It functioned properly when supplying power to the structure
during a gate closure cycle. Since the last inspection belts and hoses have been replaced and
fuel and oil leaks corrected and the generator room has been cleaned and straightened up.

Two small ieaks in the cooling system were noted, and these should be corrected.
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i. Electrical.

(1) Visual inspection of the motors and controls during gate operation
indicated they are in good condition considering the age of the structure.

(2) Gate operations are performed strictly in the manual mode, and the
gate operating motors must be stopped by the operator since the limit switches associated with
stopping trave! of the gate are inoperable. This was discussed at length by the inspection team
and operating personnel. It was agreed that due to the recurring slippages of the chains,
restoration of the limit switches is not considered worth the effort and expense. Therefore
gate operation in the manual mode will continue.

(3) There was a discussion on providing navigation signals to indicate to
marine traffic if the gate is open or closed. There is a red light on top of the control house that
is turned on when the gate is not in the “fully open” position (structure available for marine
traffic passage). The navigation horn is programmed for a two second sounding and eight
second silent cycle when the gate is not in the fully open position. NOD Operations Division
considers the structure to have all the necessary signals and aids. Since there are no lights on
the gate itself, operating personnel manually place a red light on the center of the gate when
closed. To further enhance visibility of the black colored gate, Plaquemines Parish may wish
to consider placing a large yellow iridescent stripe, or a series of smaller stripes on the upper
portion of the gate (similar to markings on sheet pile dolphins at locks). This could be done
with tape or baint, or reflectors could be installed.

(4) The obstruction lights for the guidewalls appeared to operate properly.

(5) The area lighting components have been renovated since the last

inspection and are in good condition. Refractors for the two lights on the east side of the
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structure have been recently broken, but the lights are still operable. The broken refractors
should be replaced.

j.- Dewatering Elements Since the previous inspection the steel needle
girders and steel needle girder supports have been cleaned and painted and re-stacked on the
storage rack. See Photo No. 32. Defective treated timbers used as spacers between the
stacked items have been replaced. The concrete storage rack was in good condition. In
accordance with ER 1110-2-8157, “Engineering and Design Requnsibility for Hydraulic Steel
Structures,” dated 31 January 1997, all fracture critical welds on the needle girders should be
non-destructive tested. This should be done prior to their use for the next dewatering

| (tentatively scheduled for 2001).

k. Timber Guidewalls. The overall condition of the timber guidewalls, and
dolphins was good. Caps were in place on the timber piles. See Photo No. 33. There are a
number of deteriorated timbers that will require replacement in the near future. See Photo
Nos. 34 and 35. Replacement of the deteriorated timbers should logically be scheduled for
when the next dewatering occurs when equipment will be on site. Monitoring of the condition
of the timbers, and absolutely necessary replacement, should be performed until that time.

I. Boat Dock. The boat dock deck has been rebuilt since the last inspection
and was in good condition. See Photo No. 36.

m. Channels.
(1) At the time of this inspection the channel had silted in such that its
thalweg was several feet higher than its originally constructed grade of el.-12.0. The channel
thalweg was originally constructed to el-12.0 to accommodate for a 2-foot advance

maintenance overexcavation and a one-foot allowable overdepth, both below the design
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thalweg grade of el-9.0. Plaquemines Parish operating personnel asked if siltation within the
limits of the structure could be removed as part of the Corps channel dredging. Plaquemines
Parish personnel also noted that the floodgate sill elevation is -14.0, with the gate recess at -
17.5 and the outer sill at -20.75, all lower than the channel design thalweg of -9.0. This, they
believe contributes to the gate bay siltation problem. Plaquemines Parish operating personnel
requested that NOD Operations Division personnel check to see if during the next channel
cleanout (dredging) if the channel thalweg could be lowered such that it is several feet below
rthe floodgate sill elevation. NOD Operations Division team members stated they will check
to see if this can be done.

(2) At the previous inspection, it was visually noted that the stone
breakwater dike at the southwest end of the channel appeared to have lost some stone on the
lakeside (east) end over a distance of some 50 to 75 feet. Also, Plaquemines Parish personnel
reported that erosion of the lake bottom beyond the breakwater was apparently occurring. It
was recommended that a detailed survey be made of the stone breakwater and suspected area
of the lake bottom, the results evaluated, and indicated remedial measures accomplished. To
date no action has been taken. Visual observations at this inspection indicate that loss of stone
from the breakwater is about the same as observed at the previous inspection. The breakwater
appears to be about 1.7 feet deficient in elevation. See Photo Nos. 37 and 38. Other riprap
areas appeared to be in good condition.

(3) Erosion of the protected side bank lines in the unprotected areas
appears to have increased in some areas since the last inspection. See Photo No. 39. In one
area, about 100" in length, located approximately 200 feet north of the end of the northwest

guidewall, the erosion is approaching the toe of the levee. The receding bank lines along the
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approach channels should continue to be monitored for any encroachment that would endanger
the stability of the levees.
n. Sheet Pile Floodwalls.

(1) At the previous inspection the west side sheet pile floodwall was from
1.7 to 3.4 feet below design grade. The “L” type seal at the east end of the sheet pile wall did
not seal against the west end of the “T" wall as it should. Subsequent to the previous
inspection, NOD forces restored the sheet pile wall to design grade by “pulling up” the sheet
piles and replaced and remounted the “L” type seal so that it now seals properly.

(2) The sheet pile floodwalls have been recently cleaned and patinted with
coal tar epoxy from slightly below ground line to the tops and are in very good condition. See
Photo No. 40.

| (3) There is a gap between the east levee embankment and the east end of
the east sheet pile floodwall. See Photo No. 41. The levee embankment should be extended
to tie in to the sheet pile wall such that the gap is properly closed.
o. Instrumentation Devices.

(1) The east bench mark, PBM-EFE, could not be located. Bench mark
PBM-EFW was locéted but appears to be in poor condition. This bench mark consists of a
very rusty 1-1/2-inch diameter galvanized steel pipe with a cap encased in an open 3-inch
diameter pipe. See Photo No. 42. The bench mark is adjacent to, but not connected to a large
concrete block. A witness post is located adjacent to the bench mark. See Photo No. 43.
Bench mark PBM-EFW should be repaired or replaced. If PBM-EFE is required to provide

adequate control for the surveys, it should also be replaced.
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(2) All settlement marks on the gate bay structure and T-walls are in good
condition and the markings are easily read. The sheet piles, however, have been re-coated with
coal tar epoxy and the reference marks were obliterated. The reference marks on top of the

sheet pile walls and the companion marks at ground level (adjacent to the sheet pile walls)

should be reestablished.
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PHOTO NO. 1 - SPALL ON PROTECTED SIDE OF EAST “T” WALL AT
JOINT BETWEEN MONOLITHS T-2R AND T-3R.

PHOTO NO. 2 - FLOODSIDE VIEW OF WEST “T" WALL AT JOINT

BETWEEN MONOLITHS T-3L AND T-4L. NOTE OPEN
JOINT AND TORN WATER STOP.



PHOTO NO. 3 - SPALL ON GATE BAY DECK AT HANDRAIL
ANCHORAGE. NOTE COVER OVER OUTLET FOR

PHOTO NO. 4 - PROTECTED SIDE (NORTH FACE) OF EAST GATE
BAY WALL OPPOSITE COUNTERWEIGHT RECESS
WITH WATER SQUIRTING OUT.
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PHOTO N

-

0.6- RIGHT ANGLE PUMP DRIVE.




PHOTO NO. 7- LOOKING ENE AT CRACK IN WEST FACE OF PUMP
PLATFORM PILE NO. 3.



PHOTO NO. 8 - LOOKING WNW AT CRACKS IN SOUTH AND EAST
FACES OF PUMP PLATFORM PILE NO. 3.

PHOTONO.9-  LOOKING SOUTH AT CRACKS IN NORTH FACES OF
PUMP PLATFORM PILE NOS. 3 (BACKGROUND) AND
5 (FOREGROUND)



PHOTO NO. 10—  LOOKING ESE AT CRACK IN NORTH FACE OF PUMP
PLATFORM PILE NO. 2.

PHOTO NO. 11- LOOKING NW AT CRACKS IN SOUTH AND EAST
FACES OF PUMP PLATFORM PILE NO. 5.



PHOTO NO. 12—  LOOKING SE AT CRACK IN NORTH FACE OF PUMP
PLATFORM PILE NO 7.



PHOTO NO. 13- LOOKING ENE AT CRACK IN SOUTH FACE OF PUMP
PLATFORM PILE NO. 5.



PHOTO NO. 14 - LOOKING NNW AT CRACK IN SOUTH FACE OF PUMP
PLATFORM PILE NO. 7.
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PHOTO NO. 15—~  CRACK IN WEST FACE OF UPPER DECK PERIMETER
SUPPORT BEAM AT SOUTH WEST CORNER OF PUMP
PLATFORM.

PHOTO NO. 16 - CRACK IN BOTTOM OF PUMP PLATFORM DECK AT
SOUTHWEST CORNER.



PHOTO NO. 17—  LOOKING WEST AT CHAMBER FACE OF WEST GATE
BAY WALL. NOTE CORROSION ON EMBEDDED
METAL AT SPLASH ZONE.
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PHOTO NO. 18 - LOOKING NORTH ALONG TOP OF WEST SIDE GATE

BAY WALL. NOTE GOOD CONDITION OF PAINT ON
HANDRAILS.



PHOTO NO. 19—  VIEWS OF SAFETY CHAINS ACROSS HANDRAIL
OPENINGS. SAFETY CHAINS PAINTED AND IN GOOD
CONDITION.

g S

GATE IN FULLY CLOSED POSITION. PAINT SYSTEM
IN GOOD CONDITION. NOTE DAMAGE ALONG TOP
OF GATE. DAMAGE APPEARS TO BE SAME AS
NOTED AT LAST INSPECTION.

PHOTO NO. 20 -



PHOTO NO. 21 - SKINPLATE SIDE OF GATE IN FULLY CLOSED
POSITION. PAINT SYSTEM IN GOOD CONDITION.
NOTE DAMAGE ON TOP OF GATE.
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PHOTO NO. 22~  GATE BEING CLOSED (RAISED). NOTE SILT SLIDING
OFF.



PHOTO NO. 23—  SILT SLIDING OFF GATE AS IT IS BEING CLOSED
(RAISED).
B i \ v 1]

PHOTO NO. 24—~  SILT ACCUMULATION AS GATE IS BEING CLOSED
(RAISED).
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PHOTO NO. 25—  GATE APPROACHING CLOSED POSITION. NOTE
COUNTERWEIGHT CHAIN IS PULLING AGAINST
GATE CLOSING.

PHOTO NO.26- GATE SHOCK ABSORBER STUCK IN FULLY
RECESSED POSITION.



PHOTONO.27- VIEW SHOWING POSITION OF HOIST AND
COUNTERWEIGHT CHAINS WITH GATE OPEN
(LOWERED),

PHOTO NO. 28 - ENGINE FOR GATE RECESS FLUSHING SYSTEM
PUMP.
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PHOTO NO. 29—~  PUMP ENGINE MUFFLER ON TOP OF PUMP HOUSE.
MUFFLER BADLY CORRODED ON BOTTOM AND
LEAKING EXHAUST.

PHOTO NO. 30- MANUALLY OPERATED GATE LATCHING
MECHANISM.



PHOTO NO. 31 - EMERGENCY POWER GENERATOR UNIT.

PHOTO NO. 32—~  DEWATERING ELEMENTS STACKED ON STORAGE
RACK.



PHOTO NO. 33 - NORTHWEST TIMBER GUIDEWALL. NOTE
ALUMINUM CAPS ON TOP OF PILES AND VERTICAL
TIMBERS.

PHOTO NO. 34—~ BADLY DETERIORATED TOP FENDER TIMBER ON
NORTHWEST GUIDEWALL.



PHOTO NO. 35—~  DETERIORATED FENDER TIMBER AT SPLASH ZONE.,

PHOTO NO. 36—~  NEW BOAT DOCK DECK.



PHOTONO. 37~  LOOKING SOUTHWEST AT EASTERN END OF STONE
BREAKWATER. TOP OF BREAKWATER SHOULD BE
ABOUT 1.7 FEET ABOVE WATER SURFACE.

PHOTO NO.38 -  LOOKING EAST ALONG CENTERLINE OF STONE
BREAKWATER.



PHOTO NO. 39—~  PROTECTED SIDE WEST CHANNEL BANK. NOTE
EROSION POCKET APPROXIMATELY 200 FEET
NORTH OF NORTH END OF GUIDEWALL.
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PHOTO NO. 40—~  WEST SHEET PILE FLOODWALL.




PHOTO NO. 41 — EAST END OF EAST SIDE SHEET PILE FLOODWALL.
NOTE LOW LEVEE EMBANKMENT AREA.

A




PHOTO NO. 43 -  WITNESS POST FOR PBM-EFW.

PHOTO NO. 44 - VIEW OF BADLY CORRODED ATTACHMENT RING
AND ATTACHMENT BOLTS AND NUTS FOR 24-INCH
CHECK VALVE AND EXPANSION COUPLING.



PUMP PLATFORM - PILE NUMBERS




SECTION VI - CONCLUSIONS AND PROPOSED REMEDIAL ACTIONS

6-01. Conclusions. It is concluded from Periodic Inspection No. 9 that the Empire
Floodgate is operationally and structurally adequate. Since Periodic Inspection No. 8, the
Plaquemines Parish Government has expended large amounts of both manpower effort and
funds in improving the overall condition of the project. The project now receives periodic
maintenance and housekeeping, and diligent effort is being made to maintain the project in
good state of readiness in case it is needed for hurricane protection.

6-02. Proposed Remedial Actions. To assure the continued structural integrity and
operational adequacy of Empire Floodgate the following remedial measures will be performed
by local interests prior to the next inspection, unless otherwise noted.

a. Spalls in the concrete surfaces will be repaired with epoxy by June 2000.
The epoxy product should be similar or equal to Sika 32 High Mod or Pilgrim EM 52.

b. The spall on the protected side of the concrete “T” wall at the joint between
monoliths T-2R and T-3R will be monitored quarterly.

c. The joints between the concrete floodwall ("T” wall) monoliths will be
sealed with a joint sealer similar and equal to Sonne-Borne NP-2 or Sika 2-C by June 2000.
Special emphasis will be given to joints with torn water stops.

d. The extent of the honeycombed concrete in the north wall of the east side
counterweight recess will be determined and evaluated. The evaluation will determine if
removal and replacement of the “honeycombed” concrete is required or if epoxy injection could
be used. The area can then be repaired. This work will require removal of the counterweight

and will therefore be scheduled to be accomplished during the next dewatering when a crane
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will be on site.l The counterweight drain hole is stopped up and should be opened to drain
freely as soon as practical.

e. Recommended remedial measures for the cracked pump platform piles and
deck are presented in Appendix B.

f. Corroded areas of embedded metals above normal water surfaces will be
cleaned and painted by June 2000. Any embedded metals below water level that are accessible
during the next dewatering will be evaluated for the effects of corrosion and cleaned and
péjnted accordingly during the dewatering. |

g NOD will evaluate modifying the top of the gate in an effort to reduce
damage to the top of the gate. This will be done in accordance with paragraph 6-03.

h. Fracture critical welds on the flap gate will be non-destructive tested during
the next dewatering (presently scheduled for 2001). Fracture criticﬁl welds on the dewatering
needlé girderslwill be non-destructive tested prior to their use during the next dewatering.

i Tﬂe “wildcat” sheave contact surfaces will be maintained in a well lubricated
condition. A lubricant that is environmentally safe will be used.

J. NOD Engineering Division will make a preliminary analysis of what would
be required to convert the hoist and counterweight systems such that cables could be used in
lieu of the chains. A rough estimate of costs will then be prepared and the practicality of such
a conversion will be determined. This will be done in accordance with paragraph 6-03.

k. It was concluded that operation of the gate in the manual mode without

benefit of limit switches and synchronizing systems is satisfactory.
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. An inventory of spare parts for the gate operating machinery will be
maintained on site. These spare parts will consist of a minimum of 2 master links for the hoist
chains and 2 master links for the counterweight chains and a spare hoist motor.

m. An updated list of possibly available barge mounted cranes with capacities
sufficient to raise one side of the gate will be maintained. The list will also include sizes of the
crane barges and probable mobilization time and routes. This will be done by June 2000.

n. The gate recess flushing system pump will be removed, inspected and
refurbished as necessary to restore it to, or near, its original capacity. At this time the inlet
strainer will be checked for clogging and cleaned if necessary. This will be done during the
next dewatering, presently scheduled for 2001,

o. The hand operated lubricator mounted on the pump night angle gear
reducer will be repaired/replaced by June 2000.

p. The two air vent valves on the pump discharge line will be
repaired/replaced so that they operate properly and the leaks will be repaired. This will be
done during the next dewatering, presently scheduled for 2001.

q. The muffler for the pump engine will be replaced by June 2000.

r. There is no redundancy provided for the gate recess flushing system.
Providing redundancy would be very expensive (additional pump and engine and piping
connections) and is considered impractical as a retrofit. Spare parts (belts, hoses and spare
battery) will be obtained and maintained in the pump house. If the gate recess flushing system
fails with a hurricane approaching, and cannot be quickly restored to operating condition,
Plaquemines Parish Gévernment will have no choice but to raise the gate without benefit of

the system. Considering the suspected loss of efficiency of the flushing system, and the high
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hoist loads indicated by the electrical tests (see paragraph 5-03.e.(7)), the higher loads are
probably the result of the ineffiency of the gate recess flushing system.

s. The two small leaks in the emergency generator cooling system will be
corrected by June 2000.

t. The broken refractors for the area lighting on the east side of the structure
will be replaced by June 2000.

u. The condition of the deteriorating guidewall timbers will be monitored and
timbers will be replaced as absolutely necessary until the next dev;ratering at which time
deteriorated guidewall timbers will be replaced and any other required guidewall repairs
accomphshed.

v. During prior Corps dredging of the approach channels, dredging within
the limits of the structure was also accomblished. This practice will be continued whenever
possible.

w. NOD Operations Division has evaluated Plaquemines Parish Government’s
request that the approach channels thalweg be lowered such that it is several feet lower than
the gate sill elevation and they have determined that the Corps does not have authority to
lower the authorized navigation channel depth of elevation -9.0. However as before, when the
Corps dredges the approach channels, they .will be dredged to approximately el.-12.0 to
accommodate for 2-feet of advance maintenance and 1-foot allowable overdepth. The siltation
problem will be further investigated as noted in paragraph 6-03.

x. Plans and specifications are being developed for a project to increase
protection of the levee system in the vicinity of the floodgate. The project will include

repairing the foreshore dike in Bay Adams and repairing bank erosion on the protected side,
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west channel bank along with a new foreshore dike. The existing alignment at the southern
end of the foreshore dike will be modified such that it ties into the levee berm adjacent to the
breakwater dike. The original breakwater dike has been reevaluated and found to be deficient
for current conditions. The project will include construction of a new breakwater dike section
at elevation +6.0, with an 8-foot wide crown, and IV and 2H side slopes. The breakwater dike
will be constructed on a geofabric, followed by a one-foot thick layer of bedding material
capped with armor stone. Construction is anticipated to begin in the summer of 2000.
| y. The gap between the east levee embankment and the east end of the east

sheet pile wall w_ill be closed by June 2000.

z. NOD Engineering Division will install three (3) new benchmarks (two on
the east side and one on the west side of the structure) by December 1999,

aa. NOD Engineering Division’s contract instrumentation survey party will
reestablish reference marks on top of the sheet pile floodwalls and the companion marks at the
ground level during the next instrumentation readings (prior to the 2001 dewatering).

6-03. Further Investigation. Numerous operating issues have been mentioned during
this inspection as well as past inspections: (1) siltation of the gate recess and approach
channels, (2) slippage of chain links and (3) lack of redundancy for the gate operating
machinery and pumping system. Various modifications and improvements were also
mentioned at the inspection: (1) cable hoist system to replace chain hoist system, (2) taper top
portion of gate (to minimize damage done by boats) and (3) the ability to dewater the entire
structure. It has been brought to the attention of NOD that the nearby Empire Lock is used
to divert fresh water and sediments from the Mississippi River into the protected area served

by Empire floodgate. This practice could be contributing to the siltation problem at the
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structure. The investigation of these items fall outside the funding realm of the Periodic
Inspection Program. Engineering Division is coordinating with Planning, Programs & Project
Management Division to obtain a funding source. Once funding has been obtained,
Engineering Division will coordinate an investigation plan with Plaquemines Parish
Government and the Louisiana Department of Transportation and Development.

6-04. Next Inspection. The next periodic inspection of Empire Floodgate is

tentatively scheduled for the 2001 dewatering.
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5 ORIGINAL READINGS (FT) 1443 | 7.65 |3.89 | 8.3 | 13.78 | T.96 | 3.78 | 19.45 | M.l 13.38 13.03 | 7.80 |12.65 | 3.9 | 1L63
ORIGINAL READINGS (IN) 2433 | 24.500 | 23.750 | 105.83 24.000 | 24,094 24,303
S NV, 1904 5756 | 24755 | 535 - R T ] T 3 NOV. 1984 B2 | 629 (275 | @ [®@32[622 207 | .88 | 2,03 ® (e8| @ |e2s| @ |in | 24z | i
28 GIE B0E e | s o = T e N T 24 JUL. 1986 Bal | 607 [262 | @ | 1206 | 596 [1L52 | IL6l | 1186 @ [RB| @ |rzz| @ |k |25 | @ |
% DEC. Beb T T W - T BTV T T 8 DEC. 1588 13.00 | 6.02 |49 | @ [0 | 577 [ih16 | 1L40 | 1574 @ [272] @ | e8| @ |us |eos | @ |
: : 2 25 FER.1992 ee  [1530 [6.74 [I5.23 | @ [15.28 532 | @ | @ @ |ee2| @ |ea| ® | @ | @@ |
25 FEB. 1992 24875 | 24906 | 23.150 - 24.0683 | 24.468 | 25.56 | 72°
22 JAN. 1993 24.96 24,96 23,76 24.24 24.48 25.08 | 12¢ 22 JAN. 1883 831 | 573 | 5.23 % 27| @ 5320 | ® @ |»s5| @ | 1203 % 8 @ @ |
- . . . = L - I. E — e —
20 VAR. 1995 24.17__| 2480 | 23.68 = 2420 | 2438 | 2506 | 80" Lare L BB 58 ® = R @ — @ l':‘:: @ @ |
z 15 FEB 1996 24.77 24,88 23.68 - 24.8 24.38 25.02 | &1° g I5 FEB 1936 5.8 IS, 15./3 .6 = ; ; -
=] — TV e 558 558 R T e = 29 JAN, 1997 ses 1508 | 554 | 15.07 5 | - BB | - = - 1550 1552 | - |15.44 | - -
= - . - - - : - : : z g : .87 | 15, ; . 4 .46 | 7.30 | 5. :
E SINARCH 1938 2 as AT e Saas 2506 | 780 : 3IMARCH 1998 502 | 549 [ 1502 | 5.73 [ 15.04 | 6.87 15.07 | 10.02 | BB 4.45 | 15.45 15.46 | 7.30 | 15.38 | 14.85 | 16,53
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NOTE:
THE DIFFERENTIAL GRAPHS (S75-DATE) ARE NOTE: FRST STATIONINGS LISTED ARE ON
PLOTTED USING THE EQUATION (R-Ri-.5F= DIFF. STEEL SHEET PIINGS. ELEVATIONS BEN: by AR el
THE 0.511S CAUSED BY THE FOLLOWING FOR 3+ 43 E k W ARE ON CONCRETE HURRICANE !
BENCH MARK (N.G.V.D.) CORRE TIONS;