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EXECUTIVE SUMMARY

This Supplement presents the history, design, engineering analysis, cost estimates and analysis for
improvements to the Fronting Protection at Pump Station No. 6, 17th Street Outfall Canal. This
Supplement will also serve as the basis for preparing the Plans and Specifications (P&S) for the
project construction.

Pumping Station No. 6 was originally constructed some 80 years ago and has been modified several
times throughout the years. Many of the older sections of the station itself do not meet the design
height, design sectional stability requirements, or provide backflow prevention for predicted
hurricane stages. This Supplement will serve as a basis for preparing plans and specifications for
the construction of sluice gate monoliths (with motorized sluice gates) at nine (9) discharge tubes
associated with the horizontal pumps at this station that presently do note have a back flow
prevention system with some of the existing tubes also not meeting the current requirements for
predicted hurricane stage (S.W.L. elevation 12.6' NGVD), and for providing I-wall sections for
fronting protection closing all other sections of the station where required.

Additionally, the Supplement serves to document the existing protection that presently does meet
the predicted hurricane stages and the cost associated with their construction.

The estimated cost for the project is $8,479,606.88. This consists of $5,686,289.70 for proposed
improvements and $2,793,317.18 for previously existing protection as documented herein.
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Jefferson (from COE).

Existing Flood Side Levee Stability Analysis, W/L Sta. 0+00 to W/L Sta. 4+15
Jefferson (from COE).

Existing Protected Side Levee Stability Analysis Orleans Side of Pump Station to
South of Southern Railroad (from COE).

Existing Flood Side Levee Stability Analysis Orleans Side of Pump Station to South
of Southern Railroad (from COE).

Existing Protected Side Levee Stability Analysis South of Southern Railroad to B/L
Sta. 670+63 Orleans (from COE).

Existing Flood Side Levee Stability Analysis South of Southern Railroad to B/L Sta.
670+63 Orleans (from COE).

Existing I-wall Analysis W/L Sta. 0+00 to W/L Sta. 2+75 Jefferson (from COE).
Existing [-wall Analysis W/L Sta. 3+05 to W/L Sta. 4+15 Jefferson (from COE).
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Existing South of Southern Railroad to B/L Sta. 670+63 Orleans (from COE).

Existing Braced Wall Analysis W/L Sta. 0+00 to W/L Sta. 4+15 Jefferson (from
COE).
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PERTINENT DATA
Location of Project: Southeast Louisiana between the Jefferson Parish and Orleans
Parish line and just south of Lake Pontchartrain at the 17th
Street Canal.
Project Purpose: To provide hurricane protection to the elevations provided
herein for the 17th Street Canal pumping station, Pumping
Station No. 6.
Datum Plane: National Geodetic Vertical Datum
rologic : Temperature (°F)
Average Maximum Monthly 90.60
Average Minimum Monthly 45.30
Average Annual 69.50
Precipitation Annual
Maximum 83.54
Minimum 40.11
Average 61.55
drauli i jteria-Tidal: Design Hurricane
Standard Project Hurricane (SPH)
Frequency 300 years
Central Pressure Index (CPI) 27.6" of mercury
Maximum 5-min. avg. wind speed 100 mph
Radius of Maximum Winds 30 miles
Average Forward Speed 6 Knots
Still Water Level 12.6'
Rights-of-Way: Permanent Rights-of-Way Approx. 50 Acres
(Existing prior to 1965)
Permanent New Rights-of-Way Approx. 0.20 Acres

Permitted (R.R. Property)

URS Consultants, Inc. 1 January 15, 1996
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Estimated Cost; Existing Structures (Flood Protection) $2,793,317.18
New Structures (Flood Protection) $5,686,289.70
Total $8,479,606.88
Pump Station: Gates
Number 18
Size Varies-See Plates
Type Conventional/
Slide Gate
Invert Varies-See Plates
Top of Wall Elevation 14.6 Min.

1/ Elevations herein are in feet referred to National Geodetic Vertical Datum (NGVD) unless

otherwise noted.
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PROJECT AUTHORIZATION
I Authority

A. Project Location

The existing project area, as shown on Plate 2, is located in southeast Louisiana between the
Jefferson Parish and Orleans Parish line. Specifically, the area is located south of Lake
Pontchartrain at the 17th Street Canal just south of interstate Ten (1-10). The proposed
improvements are 1o Pumping Station No. 6 at the discharge basin on the north side of the
station and north of Metairie Road. ‘

B. Public Law

Public Law 298, 89th Congress, 1st Session, approved 27 October 1965, authorized the
«] ake Pontchartrain, Louisiana, and Vicinity,” hutricane protection project, substantially in
accordance with the recommendations of the Chief of Engineers in House Document No.
231, 89th Congress, 1st Session.

C. House Document

The report of the Chief of Engineers dated 4 March 1964 printed in House Document No.
231, 89th Congress, 1st Session, submitted for transmission to Congress the report of the
Board of Engineers for Rivers and Harbors, accompanied by the reports of the District and
Division Engineers and the concurring report of the Mississippi River Commission for those
areas under its jurisdiction. The report of the Board of Engineers for Rivers and Harbors
stated: “For protection from hurricane flood levels, the reporting officers find that the most
suitable plan would consist of a barrier extending generally along US Highway 90 from the
easternmost levee to high ground east of the Rigolets, together with floodgates and a
navigation lock in the Rigolets, and flood and navigation gates in Chef Menteur Pass;
construction of a new lakeside levee in St. Charles Parish extending from the Bonnet Carré
Spillway guide levee to and along the Jefferson Parish line; extension upward of the existing
rip-rap slope protection along the J efferson Parish levee; enlargement of the levee landward
of the seawall along the 4.1 mile Lakefront, and construction of a concrete-capped sheetpile
wall along the levee west of the Inner Harbor Navigational Canal in New Orleans.”

URS Consultants, Inc. 3 January 15, 1996
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D. BERH Recommendation

The report of the Chief of Engineers stated: “The Board (of Engineers of Rivers and Harbors)
recommends authorization for construction essentially as planned by the reporting officers...]
concur in the recommendation of the Board of Engineers for Rivers and Harbors.”

2. Pupose and Scope

The existing New Orleans Sewerage & Water Board (N OS&WB) Pumping Station No. 6 is located
south of Lake Pontchartrain at the 17th Street Outfall Canal between the Orleans Parish line and
Jefferson Parish line (See Figures [ & II, Pages 8 & 9). Pumping Station No. 6 discharges into the
17th Street Outfall Canal and ultimately into Lake Pontchartrain. The pumping station as previously
stated was originally constructed about 80 years ago in 1913 and has been modified several times
throughout the years. Some of the older sections of the pumping station and appurtenant structures
do not meet the design height or design sectional stability requirements for the predicted hurricane
stages of 12.6' NGVD (still water level) and 14.6' NGVD (still water level plus 2'),

The purpose of this Supplement is to propose improvements that will allow the station and its
appurtenant structures to meet the design height for predicted hurricane stages; where they currently
do not meet the USACE’s criteria. Additionaily, the improvements proposed in this Supplement are
to meet the design sectional stability requirements for predicted hurricane stages. However, please
note that no existing structure was analyzed for sectional stability in this Supplement, but according
to the USACE have been analyzed in previous DM’s including DM No. 20, Orleans Parish, Jefferson
Parish, 17th Street Outfall Canal (Metairie Relief). Many of these original stability analyses from
DM No. 20 are presented in the attached plates for reference.

Also, this Supplement documents the existing protection that does meet the design height for
predicted hurricane stages or is acceptable to the USACE and the cost associated with their
construction. This cost will be the basis for the USACE to develop credits for the previously

constructed improvements to those sponsoring agencies.

The specific project area reviewed for this Supplement included frontage protection for the pumping
station and parallel protection from the fronting protection to station 669+35.00 (+) (USACE
Baseline) along the west bank of the 17th Street Canal and to station 670+60.00 (+) (USACE
Baseline) along the east bank of the 17th Street Canal.

URS Consultants, Inc, 4 January 15, 1996
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The proposed fronting protection at the station is generally parallel to the north wall of the existing
pump station and due consideration was given to pile installation, constructability, impact on pump
station operations during construction, maintaining current pump station capacity subsequent to
construction, disposition of the existing line of protection, concrete canal lining, topography, and
economics. The proposed fronting protection is also tied into the existing protection on the east and
west sides of the 6 east horizontal pumps (See Figure I11, Page 9.

The proposed fronting protection siuice gate structures and adjoining parallel structures have been
developed in accordance with the technical requirements specified herein and are included in the
section titled “Structural Design, Reference Information and Design Criteria”. Surveys; structural,
mechanical, and electrical designs; geotechnical design to the limits specified hereafter; and cost
estimating was required to complete this Supplement. Hydrology and hydraulic engineering was
by the USACE as well as geology. The design was also coordinated with the requirements of the
NOS&WB for design and construction of the structures.

Minimum top elevation for fronting protection from predicted hurricane stages are 14.6' NGVD for
pile founded monoliths and for I-walls parallel to the station. I-walls parallel to the canal were
required to have a minimum top elevation of 15.1 NGVD.

Descriptions of utility relocations required as a result of the project are shown on the rights-of-way
drawings. Methods for accomplishing relocations, together with statements reflecting the utility
owner’s comments, and costs are also presented in this Supplement. The Orleans and East Jefferson
Levee Boards were also given the opportunity to comment on utility relocations. However, other
than the rerouting of some electrical feeders and minor instrumentation there are no other known
utilities requiring relocation.

Approval of local, State, and Federal authorities were also required. The following is a list of
agencies that were given an opportunity to review and comment on the Supplement.

US Army Corps of Engineers (USACE)

Orleans Levee Board (OLB)

East Jefferson Levee District (EJLD)

New Orleans Sewerage and Water Board (NOS&WB)

Louisiana Department of Transportation and Development (LaDOTD)
Office of Public Works, Parish of Jefferson (OPW)

URS Consultants, Inc. 5 Tanuary 15, 1996
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This Supplement also presents the essential data, assumptions and criteria for developing plans,
designs and cost estimates for the existing Fronting Protection at Pump Station No. 6, 17th Street
Outfall Canal, and will serve as the basis for preparing construction plans and specifications.

3. Recommended Plap

The proposed improvements, as previously stated are to provide fronting protection for Pump Station
No. 6 up to the requirements for currently predicted hurricane stages (still water level =12.6' NGVD,
still water level plus 2' = 14.6' NGVD). This is to be accomplished by utilizing concrete monolith
structures with sluice gates at all of the existing concrete discharge tubes associated with the existing
horizontal pumps. These horizontal pumps include three (3) 1100 CFS pumps built between 1967 -
1986 on the west side of the original pump station, and two (2) 590 CFS and four (4) 1080 CFS
pumps on the east side of the original station built between 1914 - 1928 (see figure III and plate 2).

Additionally, I-walls are proposed to provide closure east and west of the two (2) 590 CFS and four
(4) 1080 CFS pumps. The I-walls will complete the closure of the east side pumps. An existing
earthen berm and retaining wall at this location does not meet the USACE’s required design height
or sectional stability (see plate 2 and Appendix B) and cannot economically be modified to provide
adequate protection.

No flood protection is required at the proposed concrete monoliths on the west side of the station
except for backflow prevention. The flood walls at this location were improved in 1982 - 1986
under the NOS&WB Project Nos. 5097 and 5 103. However, it should be noted that these elevations,
from the current survey reflected on Plate No. 2, vary from 14.2' to 14.33' and are not at the leve]
originally required by the USACE (14.6). The difference between these elevations (14.2'-14.33"
and that required (14.6"), after discussion between the local agencies and the USACE, was attributed
to the numerous elevations assigned to the bench mark used in the survey. Prior discussions between
the local agencies and the USACE have concluded that the approximate difference in these
elevations (datums) is as much as 1.0", Therefore, the USACE has accepted these varying elevations
(14.2't0 14.33" as meeting the USACE’s required design.

Additionally, there is a similar situation at the existing I-walls running parallel to the 17th Street
Canal just north of the station. These top of wall elevations also vary, but from 14.2' to 14.55". The
USACE has specified that these walls be at a minimum height of 15.1', but due to the same
reasoning the USACE has accepted these varying elevations (14.2' to 14.55") as meeting the

URS Consultants, Inc. 6 January 15, 1996
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USACE’s required design height {(15.1). However, even though the USACE has accepted the above
varying elevations at existing structural elements parallel and adjacent to the station, all new
structures proposed herein are required to be constructed to those specified by the USACE (14.6'
min. for monoliths and I-walls & 15.1° min. for I-Walls parallel to the canal).

URS Consultants, Inc. 7 January 15, 1996
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LOCAL COOPERATION
4. 0 ratio
A.  General

There are several agencies involved in the coordination of this project. They include the
following:

The New Orleans Sewerage and Water Board NOS&WB)

The East Jefferson Levee District (EJLD)

The Orleans Levee Board (OLB)

The Louisiana Department of Transportation and Development (LaDOTD)
Office of Public Works, Parish of Jefferson (OPW)

The above agencies in cooperation with the U.S. Army Corps of Engineers (USACE) are
developing and funding the proposed improvements described herein.

Flood Control Act of 1965 (Public Law $£9-298)

The conditions of local cooperation pertinent to this supplement and as specified in the report
of the Board of Engineers for Rivers and Harbors and concurred by the report of the Chief
of Engineers are as follows: “...That the barrier plan for protection from hurricane floods of
the shores of Lake Pontchartrain... be authorized for construction, ... Provided that prior to
construction of each separable independent feature local interest furnish assurances
satisfactory to the Secretary of the Army that they will without cost to the United States:

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

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

construction works;

(3)  Hold and save the United States free from damages due to the construction works;
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(4)

)

(6

Q)

@)

Bear 30 percent of the first cost, to consist of the fair market value of the items listed
in subparagraphs (1) and (2) above and cash contribution previously estimated at
$14,384,000.00 in DM No. 20 (Orleans Parish Jefferson Parish, 17th St. Outfall
Canal [Metairie Relief] 1990) for the barrier plan which was to be paid either in a
lump sum prior to initiation of construction or in installments at least annually in
proportion to the Federal appropriation prior to start of pertinent work items, in
accordance with construction schedules as required by the Chief of Engineers, or, as
a substitute for any part of the cash contribution, accomplish in accordance with
approved construction schedules items of work of equivalent value as determined by
the Chief of Engineers, the final apportionment of costs to be made after actual costs
and values have been determined;

For the barrier plan, provide an additional cash contribution equivalent to the
estimated capitalized value of operation and maintenance of the Rigolets navigation
lock and channel to be undertaken by the United States, previously estimated at
$4,092,000 in DM No. 20 (Orleans Parish Jefferson Parish, 17th St. Qutfall Canal
[Metairie Relief] 1990), said amount to be paid either in a lump sum prior to
initiation of construction of the barrier or in installments at least annually in
proportion to the Federal appropriation for construction of the barrier;

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

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

Acquire adequate easements or other interest in land to prevent encroachment on
existing ponding areas unless substitute storage capacity or equivalent pumping
capacity is provided promptly, provided that construction of any of the separable
independent features of the plan may be undertaken independently of the others,
whenever funds for that purpose are available and the prescribed local cooperation
has been provided...”
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C. Water Resources Development Act of 1974 (Public Law 93 2521

The local interest payment procedures outlined in the original conditions of local cooperation
were modified in 1974 as follows: “The hurricane-flood protection project on Lake
Pontchartrain, Louisiana, authorized by Section 204 of the Flood Control Act of 1965 (Public
Law 89-298) is hereby modified to provide that non-Federal public bodies may agree to pay
the unpaid balance of the cash payment due, with interest, in yearly installments. The yearly
installments will be initiated when the Secretary determines that the project is complete, but
in no case shall the initial installment be delayed more than ten years after the initiation of
project construction. Each installment shall not be less than one twenty-fifth of the
remaining unpaid balance plus interest on such balance, and the total of such installments
shall be sufficient to achieve full payment, including interest, within twenty-five years of the
initiation of project construction.”
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INVESTIGATIONS

5.

A.

Investigations
Investigations Prior to Proi borizati

Studies and investigations made in connection with the report on which authorization is
based (House Document no. 231, 89th Congress, 1st Session) consisted of: research of
information which was available from previous reports and existing projects in the area;
extensive research in the history and records of hurricanes; damage and characteristics of
hurricanes; extensive tidal hydraulics investigations involving both office and model studies
relating to the ecological impact of the project on Lakes Pontchartrain and Borgne; an
economic survey; and survey scope design and cost studies. A public hearing was held in
New Orleans on 13 March 1956 to determine the views of local interests.

Investigations Sul Project Authorizati

In December 1977, a Federal court injunction was issued stopping construction of portions
of the authorized project. The injunction was issued on the basis that the 1975 final
Environmental Impact Statement (EIS) for the Lake Pontchartrain project was inadequate.
The court directed, among other things, that the EIS be rectified to include adequate
development and analysis of alternatives to the then ongoing proposed action. The results
of these studies are contained in a three volume report entitled “Lake Pontchartrain Study”,
dated July 1984. The reevaluation report recommended a “tentatively selected” high level
plan of protection. This recommendation necessitated the preparation of the Orleans Parish
Lakefront Levee West of IHNC report and this report as part of the Lake Pontchartrain
Hurricane Protection Project, and the engineering and environmental studies discussed
herein. Surveys and studies accomplished in preparing the 1984 DM included the following:

1} Alternative plan studies to develop alternative methods of construction required to
optimize the proposed plan of protection;

2) Aerial and hydrographic surveys;

URS Consultants, inc. 14 January 15, 1996




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

E)

4)

5)

6)

7

Soils investigations including general and undisturbed type borings and associated
laboratory investigations; '

Detailed design studies for alternative plans (including stability analysis);

Tidal hydraulic studies required for establishing design grades for protective works
based on the latest revised hurricane parameters furnished subsequent to project
authorization by the National Weather Service;

Real Estate requirements;

Detailed cost estimates for the proposed plan of protectidn as well as alternative
plans and necessary utility relocations;

A design memorandum titled Design Memorandum No. 20, General Design, Orleans Parish-
Jefferson Parish, 17th Street Canal (Metairie Relief), was developed in 1990 by the U.S. Army Corps
of Engineers. This design memorandum is used as a basis for geotechnical, hydrology and
hydraulics, geology and foundation design; and is incorporated by reference herein as part of this

Supplement.

Surveys and investigations performed in preparing this Supplement include:

1)

2)

3)

4

Field surveys.
Geotechnical design analyses of new structures based on geotechnical information
and borings taken from Design Memorandum No. 20. Analyses and computations
including overall stability, sheetpile penetrations and under seepage analyses (sce
Appendix B).

Analyses and design for the new sluice gate monoliths and closure structures.

Determination of real estate requirements and costs.

URS Consultants, Inc. 15 January 15, 1996




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

5) Relocation analysis.

6) Detailed cost estimates.
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ALTERNATIVES INVESTIGATED

6. ener;

Pumping Station No. 6 and its adjacent structures were investigated to determine if they provide
protection against predicted hurricane flood stages (SWL elevation 12.6', SWL + 2' =elevation 14.6')
in accordance with the USACE’s required elevations (14.6' for fronting protection and 15.1' for I-
wall parallel to the canal) and the results documented herein. While floodwalls parallel to the 17th
Street Canal and portions of the station provided protection for the current predicted stages required
by the USACE or had elevations that were reviewed and accepted by the USACE, others did not.
The investigation showed that the concrete tubes associated with the horizontal pumps on the west
side of the original station, as well as the tubes at the horizontal pumps east of the original station
do not provide backflow prevention for predicted flood stages. Floodwalls associated with the west
side horizontal pumps meet the aforementioned criteria for predicted hurricane stages. However,
fronting protection at the east horizontal pumps is inadequate and does not provide protection from
predicted hurricane flood stages. The existing protection east of the original station consists of a
retaining wall with an earthen dam clevated to elevation 13.7'. Documentation for the above is
presented in later paragraphs and in greater detail under the section titled “Description of Existing
Structures” and also in Appendix B titled “Geotechnical information for Proposed Improvements
at Pumping Station No. 6 by Eustis Engineers”. The following alternatives reference different
scenarios investigated to provide adequate frontage protection and backflow prevention.

7. Alternate No. 1

A system was proposed (by both URS and previously by the USACE) to use air suppression at the
station pumps for backflow prevention. This system would create a pressure barrier inside each of
the concrete tubes to prevent predicted flood stages from syphoning back through the horizontal
pumps. This system would have been integrated into each of the horizontal pumps both east and
west of the original station. Due to opposition from the New Orleans Sewerage and Water Board
(NOS&WB) this alternate was abandoned. NOS&WB was concerned that this system might reduce
the efficiency of the pumps and detract from the stations ability to pump its designed capacities.
Additionally, the NOS&WB did not feel that an air suppression system was a fail safe option.
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8. Alternate No. 2

This alternate proposed the use of concrete monoliths with motorized sluice gates at the discharge
end of each concrete tube associated with the horizontal pumps on both the east and west sides of
the original station. A positive cut-off from tidal surges syphoning back to the protected side of the
station would be provided. Additionally, I-wall structures were to be added east and west of the
sluice gated monoliths located on the east side of the station, providing complete fronting protection
and backflow prevention where only an earthen dam currently exists.

9. Alternate No. 3

Alternate No.3 is the same as Alternate No. 2 with the exception that there are no I-walls proposed
east and west of the most easterly located sluice gate monoliths. Sloped paving would be added to
the existing earthen flood protection at this location to improve the earthen section and prevent
erosion and seepage.

10.  The Selected Alternate

Alternate No. 1 was not selected because of the NOS&WB’s objections. Alternate No. 3 was not
selected because the existing earthen flood protection will not provide the required fronting
protection and modifications to upgrade it will be functionally and fiscally impractical. Alternate
No. 2 was selected because the sluice gated structures do not greatly impact the pumps design
capacity, yet provide the pumps with a positive cut-off from the syphoning effect previously noted,
and the I-walls provide the necessary fronting protection along the east section of the station.

11.  Cost

No cost comparison was made since Alternate No. 1 and No. 3 were deemed unconstructable and
abandoned. However, a final cost was developed for the construction of Alternate No. 2.

The estimated construction cost, including construction contingencies, is $5,472,278.00.
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HYDROLOGY AND HYDRAULICS

12.  General

The hydrology and hydraulic analysis and design for the proposed construction is presented in
Appendix A of this Supplement. The Appendix contains the methods and procedures used in the
design of protection, as well as climatological and hydrological data for the project area. This
information was taken from its original source-Design Memorandum No. 20 titled “Design
Memorandum No. 20, General Design, Orleans Parish-Jefferson Parish, 17th Street Canal (Metairie
Relief)” and was developed in 1990 by the USACE. Although, it should be noted that data retrieved
from DM No. 20 (Appendix A) in-turn refers to a previous DM, DM No. 13.

13.  Design Elevations

The design grades for the pumping station are also based upon the previously noted Design
Memorandum No. 20.

The design elevation required for the top of flood walls is 14.6' NGVD). The design elevation
required for the tops of I-walls parallel to the canal is 15.1' (N GVD). However, it should be noted
that the top of the proposed concrete monoliths vary and are at elevations 14.65' to 16.0' (NGVD).
This elevation will facilitate the size, equipment and future maintenance of sluice gates within the
monoliths.

The design elevations that are developed below are for a number of conditions that correspond to
various loading cases. These elevations, along with an explanation of their development, are as
follows (F.S. denotes flood side, P.S.1 denotes water level on protected side, P.S.2 elevation
indicates water level inside discharge tube due to head pressure at it’s highest invert elevation when
gate is closed, and ail elevations are in feet NGVD.)

A. lyj 1i
Case I (Construction)
F.S. Dewatered P.S.1 Dewatered P.S.2 Dewatered
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Case IT & III (Still Water Level)

FS. _126 PS1 _* PS2 39
Case [V (Normal Operating)

FS. _20 PS1 _* P.S.2 Gate Open
Case V (Maintenance)

FS. _20 PS.1 _* P.S.2 Dewatered

Case VI & VII (2' Above Still Water Level)

F.S. _l14¢ PS.1 _* PS2 _39

Case VIII (Flood on Protected Side)

FS. _-50 PS.1 _146 P.8.2 Gate Open
Groundwater elevation on protected side is below invert of structure for east monolith.
West Sluice Gate Monoliths
Case I (Construction)

F.S. Dewatered P.S.1 Dewatered P.S.2 Dewatered

Case II (Still Water Level)

F.S. _12.¢6 PS1 _12.¢6 PS2 _50

Groundwater elevation on protected side is below invert of structure for east monolith.
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Case 111 (Normal Operating) |
FS. _20" P.S.1 2.0 P.S.2 Gate Open
Case IV (Maintenance)
FS. _20 P.S.1 _20 P.S.2 Dewatered

Case V (2' Above Still Water Level)
FS. _14.¢ P.S.1 _14.6 P.S.2 5.0

The ground water elevation causing uplift at the west monoliths shall be the same as the
flood side since flood waters are allowed to surround these monoliths.

[-w t

F.S. _14.6 P.S.1 _3.8  Ground Elevation 38 _
West [-wa 14 |

F.S. _30 _ PS.1 _ * Ground Elevation 14.0'

Coffer

FS. _40' PS.1 _-12.0' Mudline _-12.0'
West Cofferdam

F.S. _40 P.S.1 _-14.0" Mudline _-14.0'

Groundwater elevation on protected side is below invert of structure for east monolith.
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14. Monolith Design

The concrete sluice gate monoliths were configured to facilitate maintenance and to accommodate
the adjoining sluice gate frames as well as provide fronting protection at the east discharge tubes.
The monoliths include center columns and side wall enlargements at the ends of the discharge tubes.
Existing narrow common walls (12" +) between pump tubes are to be widened at the monoliths to
accommedate adjoining sluice gate frames. Additionally, center columns are to be installed in each
monolith which facilitated the use of two (2) gates at each pump. Due to the large size of the tubes,
a single gate could not be utilized. The size of a single gate at each pump would have been
impractical and uneconomical to lift and maintain.

These enlargements and center columns cause some unavoidable minor and frictional head losses.
Extensive consideration was given to minimizing these losses. To this end each monolith was
increased in height effecting an increased exit area at each tube. These heights were preliminarily
determined with calculations shown in Appendix D (Hydraulic Calculations). These preliminary
calculations also demonstrated an order of magnitude of the losses expected and increases in heads
at each pump. It is approximated that each pump would incur 0.08 feet of increased head as a worst
case. Based on this information, the USACE performed detailed calculations which demonstrated
that the head at each pump would be 0.10 feet or less. This increase in head according to the
USACE was well within acceptable limits.
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GEOLOGY

15. Scope

The geology presented is based on regional surface and subsurface information. It is intended to
present a general project overview of the pertinent geological data and interpretations. Much of the
information presented was taken from the original foundation investigation done for Design
Memorandum No, 20 titled “Design Memorandum No. 20, General Design, Orleans Parish-Jefferson
Parish, 17th Street Canal (Metairie Relief)”..

16.  Physiography

The project site is located on the Deltaic Plain portion of the Mississippi River Alluvial Plain.
Specifically, the project is located on the southern edge of the Lake Pontchartrain Basin and east of
the Mississippi River. Dominant physiographic features include natural levee ridges, crevasse-splay
deposits, marsh, swamps and lakes. Elevations vary from approximately +10' to +15'NGVD along
the natural levee of the Mississippi River to 0 feet NGVD in the back swamp and marsh areas.

17. eperal |

Only the geologic history since the end of the Pleistocene Era is pertinent to the project. At the close
of the Pleistocene Era, sea level was approximately 360 to 400 feet below present sea level and the
Mississippi River was entrenched into the older Pleistocene sediments west of the project area. As
sea level rose to its present stand, the entrenched valley was filled with sediment by the Mississippi
River, resulting in an increase in meandering and channel migration. This meandering and channel
migration has resulted in a series of deltas extending into the Guif of Mexico. Seven Holocene
Jeltas are recognized in the lower Mississippi River Valley, however, only four are relevant to the
project area. The oldest of the four deltas in the vicinity of the project was the Cocodrie Delta
whose distal ends extended across the New Orleans area from west to east.

Following the Cocodrie Delta in the vicinity of the project was the St. Bernard Delta which followed
the same general course as the Cocodrie Delta but extended further to the east. It was during this
period that maximum sedimentation into the project area occurred via the Metairie/Bayou Savage
Distributary. A shifting of the river course upstream in response to a shorter route to the Gulf
resulted in the formation of the Lafourche Delta southwest of the project. A final shift of the river

URS Consultants, Inc. 23 January 15, 1996




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND |
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

brought the flow into its present course, forming the Plaquemine Delta just south of New Orleans
and the present Balize Delta below the Plaquemine Delta. Development of the deltas below New
Orleans coupled with the restriction of flood waters, resulted in the gradual degradation of the study
area through subsidence and shoreline retreat.

18.  Investigation

Preliminary investigation of the project area consisted of the utilization of aerial photographs,
topographic maps, geologic maps, engineering and geologic reports and other literature. An actual
on-site subsurface investigation was conducted along the proposed centerline of the project for the
original DM No. 20 and previous DM’s. During these subsurface investigations, ninety-three total
borings were drilled at various stations along the proposed construction route. Fourteen 5 inch
undisturbed borings and two 1-7/8 inch I.D. general type borings were drilled by the USACE.
Nineteen 5 inch undisturbed borings and fifty-eight 3 inch undisturbed borings were drilled by an
A-E for the New Orleans Sewerage and Water Board. Nine of these borings extracted from the
previous tests in the vicinity of the new structures were used to determine the soil parameters for this
Supplement. These borings are presented in Appendix B and shown in the attached design plates.

19.  Subsidence and Seismic Activity

The project area is located in a region of active subsidence. Although actual subsidence rates for the
area vary considerably, estimated long-term relative subsidence rates in the vicinity of the project
average 0.42 ft./100 yrs., and increase towards the south of the project area. Seismically, the site is
located in an area of low seismicity.

20.  Groundwater Resources

Shallow freshwater aquifers are found in the vicinity of the project and extend to depths of up to 700
to 800 feet below sea level. Below these freshwater aquifers, brackish and saline water aquifers
occur. The project will have no effect on these shallow aquifers and will not adversely affect their
water quality or yields.
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21.  Minera] Resources

Several hydrocarbon reservoirs are located in the region. However, no reservoirs are near the
project. Additionally, sand dredging in the Mississippi River will also not be affected by the project.

22.  Foundation Conditions

The geotechnical properties of the sediment beneath the project vary greatly. Generally, the
subsurface strata consists of Holocene depo sits varying in depth to approximately 60 feet and
underlain by Pleistocene deposits. Specifically from station 670+00 to Station 540+00 the surface
is comprised of marsh-swamp deposits which vary in thickness between 5 and 10 feet. The marsh-
swamp deposits area characterized by high wood and organic material contents and high water
contents. Beneath the marsh-swamp deposits is a sequence of deposits which include bay sound,
lacustrine, beach and prodelta deposits. From Station 672+00 to Station 660+00, the marsh-swamp
deposits are underlain by prodelta deposits which vary in thickness to 10 feet. The prodelta deposits
are comprised predominantly of fat clays. Between Station 617-+00 and Station 540+00 the marsh-
swamp deposits are underlain by lacustrine deposits which vary in thickness to 20 feet. These
lacustrine deposits are comprised predominantly of fat clays. Underlying the marsh-swamp deposits
from Station 660-+00 to Station 617+00 are beach deposits which vary in thickness to 40 feet or
more. These beach deposits consist of sands and silty sands and extend beneath the prodelta deposits
to the south and the lacustrine deposits to the north. The thickness of the beach deposits remains
constant towards the south; however, the thickness of the beach deposits decrease to the north until
they terminate near Station 540+00. Underlying the beach deposits throughout the project are bay-
sound deposits which vary in thickness from 15 to 20 feet. The bay-sound deposits consist generally
of fat clays with some lean clays. Underlying the Holocene deposits in the project area are the
Pleistocene lean clays, fat clays, silty sands and sands. These Pleistocene deposits are oxidized and
exhibit a marked decrease in water content when compared to the overlying Holocene deposits.
Moreover, the Pleistocene deposits, which vary in consistency from stiff to very stiff, normally yield
unconfined compressive strengths that exceed those in the Holocene.

URS Consultants, Inc. 25 January 15, 1996




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

FOUNDATION INVESTIGATION AND DESIGN

23.  Field Investigations

Soil borings and surveys were taken for the design area and were performed under previous Design
Memorandums and used for this Supplement. These borings were documented in Design
Memorandum No. 20, however, only 9 borings in the vicinity of the pumping station were utilized
for the new structures. A boring log profile is shown on plate 21 which contains borings and the
dates they were obtained. The borings utilized were those drilled in August 1982 (B1, B2, B3, B4
& B5) and October 1982 (B6 & B7) by Eustis Engineers and as previously stated, were documented
in Design Memorandum No. 20. Additionally, two borings drilled by the Corps of Engineers (1-
MOE & 2-MOE) in 1971 were also utilized

Surveys in the area consisted of cross-sections of the existing adjoining floodwall of the pump
station and canal.

24.  Laboratory Tests

Consolidation (C), unconfined compression (UC), unconsolidated-undrained triaxial compression
(Q), consolidated-undrained triaxial compression (R) and consolidated-drained direct shear (S) tests
were performed on representative soil samples from the 9 undisturbed borings in the vicinity of the
station. Other related tests, such as natural water content, unit weight, and Atterberg limits were
performed on selected samples. All of this information was previously presented in the
aforementioned Design Memorandum No. 20. No actual testing was done for this report; however,
new analyses performed by Eustis Engineers is incorporated into this Supplement and includes
analyses for all new structures (see Appendix B).

25.  Soil Conditions

The foundation soils for the area consist of recent deposits of silt just below the canal bottom in the
discharge basin covered with and mixed with rip-rap and/or existing concrete slabs. Below this
surface is primarily soft to medium stiff gray and gray & tan clay and silty clay with organic material
and sand and silt lenses, pockets, and layers. Beneath this is a stratum of interbedded layers of very
loose to very dense gray sand, silty sand, and clayey sand with clay lenses and layers, silt lenses, and
shell fragments that continues to depths of 21 to 30 feet. Following this are strata of soft to medium
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stiff gray clay and sandy clay and very loose gray cloggy sand to depths of 47 to 51 feet. Beginning
at depths of 67 to 74 feet is the Pleistocene formation which consist primarily of medium stiff to very
stiff greenish-gray, tan and gray clay, silty clay and sandy clay interpressed with strata’s of loose to

medium compact tan and gray cloggy silt. All 9 borings terminated in the Pleistocene formation.

26.  Soil Design Parameters

Soil shear strengths and unit weights from 9 borings were plotted versus depth in feet to develop soil
design parameters for the project. A total of 16 shear tests were utilized from the borings. These
included 5 one-point compression shear tests, 1 multiple stage triaxial compression shear test, and
11 thre-point triaxial compression shear test. The soil design parameters are enclosed in Appendix
B.

27.  Stabili

Stability analyses performed on the existing structures were presented in the previous DM, Design
Memorandum No. 20, but are also included in the attached design plates for reference. No stability
analyses utilizing the Method of Planes were performed or the proposed structure improvements.
Evaluation of the stability analyses for the existing fronting protection structures included in the
GDM (plates 34 through 39, 47 and 48) indicate by inspection that no stability analyses are required
for the proposed structures.

28.  Sheet Pile Penetration Analyses

Sheet pile penetration was determined using the USACE’s program CWALSHT. A F.S.of 1.5'was
used for permanent I-walls and temporary cofferdams. Analyses included both braced and
cantilevered retaining wall sections for temporary cofferdams. A total of 7 different analyses were
performed and are inciuded in Appendix B. Tip elevations vary and are shown in the attached
design plates. Those areas requiring analysis were the temporary cofferdam for both east and west
monoliths, use of the existing retaining walls east and west as part of the cofferdam, the cut-off wall
at the existing T-wall for use in the east monolith cofferdam and proposed I-walls east and west of
the east monolith.
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29.  Underseepage Analyses

Underseepage analyses for the monoliths and I-walls were performed utilizing Harr’s Method with
a minimum required factor of safety of 4.0 for SP and SM soils.

Analyses were performed for the temporary cofferdams, I-walls and seepage cut-off walls below and
adjacent to the east monolith. No cut-off wall was required at the west monoliths because cut-off
walls at this location already exist. Tip elevations vary and are shown in the attached design plates.

30.  Pile Capacity Computations

Pile capacities for the structures were provided by the USACE. Pile capacity curves for H-piles are
attached and presented on Plate 23D. These curves indicate predicted ultimate pile capacities in tons
for a 1.0 factor of safety. These capacities should be divided by the following minimum factors of
safety to determine the design pile capacity for axial loading:

Minimum Factor of Safety

W/ Pile W/Qut Pile

Loading Condition Load Test Load Test
Construction Case 1.5 2.25
Water to Still Water Level 2.0 3.0
Normal Operating Case ' 2.0 3.0
Maintenance Case 1.5 2.25
Water to 2' Above Still Water Level 1.5 2.25
Flood Water on Protected Side 1.5 2.25

(For East Monolith Only)
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31.

Settlement

The proposed pile layout for the monoliths are shown in the attached plates. Piles will be driven to
approximate tip elevation -101.0' NGVD. At this tip elevation, piles will be embedded
approximately 37 feet into the underlying Pleistocene formation and settlement of the sluice gate
structure will be % to ¥ of an inch.

32.

A.

Pressure Relief
Genperal

Pressure relief will be required to relieve excess hydrostatic heads in beach ridge sands that
underlie the project site. Two cofferdams are proposed for construction.

An east cofferdam will be installed to construct the east sluice gate monolith. This
excavation will be approximately 135' x 38" in plan dimension and will be completed to
elevation -12.0'. A west cofferdam will be installed to construct the west sluice gate
monolith. This excavation will be approximately 100" x 50' in plan dimension and will be
completed to elevation -14.0'. Each cofferdam will utilize driven sheet piles penetrating the
beach ridge sands. These sheet piles will provide protection of the downstream (north) side
of the pump station, and will tie into existing floodwalls and the pump station to complete
excavation support.

Pressure relief requirements for the excavation were developed on the basis of the procedures
outlined in TM5-8-18-5, “Dewatering and Ground Water Control for Deep Excavations”, and
supplemental information available to Eustis Engineering. Design parameters and
stratigraphy are based on borings and laboratory tests included in this report and in past
reports completed for the project. Computations are included in the geotechnical appendix.

Requirements

Pressure relief was evaluated assuming the beach ridge sands are hydraulically cut-off by
cofferdam sheet piles on the north side of the two proposed excavations. Therefore, one-half
of the computed flow within the beach ridge sands was used to estimate pressure relief
requirements.
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The assumed piezometric head in the beach ridge sands is at elevation 0.0'. It was assumed
that the hydrostatic pressure relief will be to elevation -15.0' in these beach ridge sands. The
estimated coefficient of permeability of the beach ridge sands is 0.05' per minute minimum
and the effective thickness of the beach ridge aquifer is 24' (clevation -22.0' to -46.0")

The computed flow to each excavation is approximately 216 gpm. A factor of safety of 1.3
is recommended to provide a contingency for design. Therefore, the design flow to each
cofferdam is 281 gpm assuming no sheet pile cut-off. If the sheet pile cut-off is installed on
one-half of the excavation, the anticipated flow to the excavation is approximately 140 gpm.
This flow can be controlled by three wells.

The wells should be comprised of minimum 12 inch diameter casing that are pumped by
submersible pumps. Individual Gould 48L.E15 submersible pumps, with a total dynamic
head of 80" and discharge capacity of 48 gpm, will be sufficient for each well. It is
recommended that the casing be screened between elevation -22.0' and -46.0'. The screen
should be a No. 40 slot. The wells should be equally spaced along the south side of the
excavation and extend to elevation -50.0".

33.  Rip-Rap
A. General

Erosion control requirements for rip-rap were developed on the basis of the procedures
outlined in EM111-2-1601, “Hydraulic Design of Flood Control Channels”, The hydraulic
design assumes a velocity against the stone of 6.5' per second and a specific weight of rock
of 165 pcf.

B. iremen
Based on a 6.5' per second velocity, the stone should be in pieces weighing not less than 6

pounds each and not more than 200 pounds each. The stone should be graded according to
the following tabulation.
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WEIGHT OF STONE ~ PERCENT OF TOTAL
PIECES (POUNDS) WEIGHT

150 - 200 5 max.

125 - 150 5-15

75-125 15 - 40

25-175 40-55

Under 25 10 max.
STRUCTURAL DESIGN
34.  Scope

The analysis and design concepts of the structural components are prese

A general layout of the structure is presented on plates 4 through 10.

35. References

nted in the following text.

The structural components are in compliance with the applicable portions of the following United

States Corps of Engineers (USACE) manuals for engineering and design

materials.

A.  COE Publications

and other reference

EM 1110-2-2101 Working Stresses for Structural Design (Nov 63 and amended Jan 72)
EM 1110-2-2102 Standard Practice for Concrete (Sep 85)
EM 1110-2-2102 Waterstops and Other Joint Materials

EM 1110-2-2104 Strength Design Criteria for Reinforced Concrete Hydraulic Structures

(Jan 90)

EM 1110-2-2502 Retaining and Floodwalls (Sep 89)
EM 1110-2-2701 Vertical Lift Crest Gates (Dec 62)

EM 1110-2-2902 Conduits, Culverts, and Pipes (Mar 69)
EM 1110-2-2906 Design of Pile Foundations
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36.

EM 1110-2-3104 Structural and Architectural Design of Pumping Stations (Jun 89)

ER 1110-2-1806 Earthquake Design and Analysis for Corps of Engineers Projects (May 83)
ETL 1110-2-215 Concrete Culverts and Conduits (May 76)

EM 385-1-1 Safety Manual (Apr 81)(Revised Oct 87)

Technical Publicat
(1) American Concrete Institute, Building Code Requirements for Reinforced Concrete,

(ACI 318-89).

(2)  American Institute of Steel Construction (AISC), Manual of Steel Construction,
Allowable Stress Design, 9th Edition, 1989,

(3) American Welding Society, Structural Welding Code, Steel, (AWS D-1.1-89).
Computer Programs

(1) “CWALSHT”, WES Program No. X0031.

(2)  “Pile Group Analysis (CPGA)”, WES Program No. X0080.

(3) “Pile Group Graphics Display (CPGG)”, WES Program No. X0081.
(4)  “C-Frame”, WES Program No. X0030.

(5)  “AThree Dimensional Stability Analysis/Design Program (3DSAD)”, WES Program
No. X8100.

Design Criteri
Geperal

The structural design presented herein complies with standard engineering practice and
criteria set forth in Engineering Manuals and Engineering Technical Letters for civil works
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construction published by the office of the USACE, chief of Engineers and applicable
technical publications. '

B.  Material Weights

The following material weights were used in the calculations:

Item Lbs. per Cubic Foot
Water (Brackish) 64.0
Concrete 150.0
Steel 490.0
Rip-rap 165.0
Saturated Sand 122.0
Saturated Clay 110.0
Saturated Random Backfill 120.0

C. Equipment Weights

The following equipment weights were used in the calculations:

ftem
Sluice Gate Gate Size Net Weight (lbs) ~ Operational Load (lbs)
144" x 132" 44,230 92,300
114" x 114" 25,000 59,100
108" x 114" 24,750 57,000
108" x 90" 20,200 45,900
102" x 90" 18,900 43,200

D.  Design Stresses

(1) Structural Steel. The basic stresses for structural steel are according to the 9th
Edition of the AISC Manual of Steel Construction as modified by EM 1110-2-2101.
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(2

)

O

()

(6)

(7

This EM requires that all AISC allowable stresses be reduced by 17%, as a basis for
design, ‘

Welds. Allowable stresses for the design of welds are in accordance with the latest
AWS Welding Code as modified by EM 1110-2-2101.

Reinforced Concrete. The design of concrete is in accordance with the strength
design methods and criteria established in EM 1110-2-2104 including a durability
factor of 1.3(H)).

f'c 3,000 psi

Maximum flexural reinforcement 0.25 x balance ratio

Minimum flexural reinforcement 200/fy OR 13 x Design
Requirement

Temperature Reinforcement .0028(Ag)

Reinforcement. The design strength of reinforcement is based on the use of ASTM
A-615 Grade 60 steel, having a yield strength of 60,000 psi. Strength design is based
on a yield strength of 48,000 psi according to EM 1110-2-2104. Development
lengths are based on the fuil yield strength of 60,000 psi.

Steel H-Piles. The allowable stress used for H-piling is 18 ksi for A-36 which is in
accordance with EM1110-2-2906.

Sheet Piling. Allowable stresses for sheet piling used is based on an allowable stress
of 18,000 psi plus allowable over stress if applicable.

Over stresses.

Factors of Safety All. Over stress
Loading Conditions for Pile Foundations _for Structure
Construction 1.5 33-1/3%
Still Water Condition 2.0 0
Normal Operating 2.0 0
Maintenance 1.5 33-1/3%
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2' Above Still Water
Condition _ ' 1.5 33-1/3%
Flood on Protected Side
(Only for East Monolith) 1.5 33-1/3%

E. Uniform Liv d

The following uniform live loads are used in the calculations:

Construction LL 20
Operating Floor 60
Walkways 60

37.  Loading Conditions

The following load cases were considered when designing the structural components of the
proposed structures. Headwater (H.W.) represents stages on the flood side of the structure and
tailwater (TW1) represents stages on the protected side of the structure. TW?2 indicates water level
inside discharge tube equal to the highest invert elevation of the tube when gate is closed.

It should be noted that the east monolith and I-walls are isolated from the water stages on the suction
side of the station via the pump station structure. Hence, the monoliths and I-walls were designed
for the appropriate hydrostatic heads within the discharge tubes and the external backfill and water
stages imposed at the various loading conditions.

A. lyj noli
Case I {(Construction)

Site Dewatered Dead Load, Construction Live Load, Wind Load, Backfill on
Monolith (75% forces used).
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Case I (Still Water Level)

HW Elevation = 12.6', Gate Closed with Water in Tube , TW2 Elevation = 3.9, Dead
Load, Live Load, Wind Load, Backfill on Monolith, Impervious Cut-Off Wall (100%
forces used).

Case I1I (Still Water Level)

HW Elevation = 12.6', Gate Closed with Water in Tube, TW2 Elevation = 3.9", Dead
Load, Live Load, Wind Load, Backfill on Monolith, Impervious Cut-Off Wall (100%

forces used).
Case IV (Normal Operating)

HW Elevation = 2.0', Gate Open, Dead Load, Live Load, Backfill on Monolith,
Impervious Cut-off Wall (100% force used).

Case V (Maintenance)

HW Elevation = 2.0, Stop Logs in Place, Monolith Dewatered, Dead Load, Live
Load, Backfill on Monolith, Impervious Cut-Qff Wall (75% forces used).

Case VI (2' Above Still Water Level)

HW Elevation = 14.6', Gate Closed with Water in Tube, TW2 Elevation = 3.9', Dead
Load, Live Load, Wind Load, Backfill on Monolith, Pervious Cut-Off Wall (75%
forces used).

Case VII (2' Above Still Water Level)

HW Elevation = 14.6', Gate Closed with Water in Tube, TW2 Elevation = 3.9', Dead
Load, Live Load, Wind Load, Backfill on Monolith Impervious Cut-Off Wall (75%
forces used).

URS Consultants, Inc. 36 January 15, 1996




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

Case VIII (Flood on Protected Side)

HW Elevation = -5.0', TW1 Elevation = 14.6', Dead Load, Live Load, Backfill on
Monolith, Impervious Cut-Off Wall (75% forces used).

Groundwater elevation on protected side is below invert of structure for east monolith.
Case I (Construction)

Site Dewatered, Dead Load, Construction Live Load, Wind Load, Backfill on
Monolith, Uniform Uplift Pressure (75% forces used).

Case II (Still Water Level)
HW Elevation = 12.6', TW1 Elevation = 12.6), Gate Closed with Water in Tube,
TW?2 Elevation = 5.0, Dead Load, Live Load, Wind Load, Backfill on Monolith,
Uniform Uplift Pressure (100% forces used).

* Case I1I (Normal Operating)

HW Elevation = 2.0', TW1 Elevation = 2.0', Gate Open, Dead Load, Live Load,
Backfill on Monolith, Uniform Uplift Pressure (100% force used).

Case IV (Maintenance)
HW Elevation = 2.0', TW1 Elevation = 2.0', Stop Logs in Place, Monolith

Dewatered, Dead Load, Live Load, Backfill on Monolith, Uniform Uplift Pressure
(75% forces used).
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Case V (2' Above Still Water Level)
HW Elevation = 14.6', TW1 Elevation = 14.6', Gate Closed with Water in Tube,
TW?2 Elevation = 5.0, Dead Load, Live Load, Wind Load, Backfill on Monolith,
Uniform Uplift Pressure (75% forces used).

The ground water elevation causing uplift at the west monoliths shall be the same as the
flood side since flood waters are allowed to surround these monoliths.

C. - Wi i ! Vi
HW=_146 TWl=_38 Ground Elevation _3.8' on FS & PS

D. West [-w; East Monolith (Min. Water with Backfill

HW=_30"TWl=_* Ground Elevation _3.0' onFS
Ground Elevation __14.0_on PS
E. East Cofferdam

HW=_40_  TWIl=_-120_ Mudline Elevatipn -12.0'
F. West Cofferdam

HW=_40' TWIl=_-140"  Mudline Elevation -14.0'
38.  General Method of Construction

All construction will be performed in dry conditions behind the temporary cofferdam. The
Contractor will have to vacate the work area during all rain events in which the pumps are
operating (loaded). Only one pump may be taken out of service at a time during the entire
construction process. The Contractor will have a construction staging area as shown on Plate 3A.
All electrical relocations will be coordinated with the proper agencies.
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39.  Suggested Construction Sequence

3.

Remove all rip-rap and concrete from the area where the temporary cofferdam will
be built.

Construct a cantilevered steel sheeting cofferdam for the east monolith, between
the existing east retaining wall and the existing constant duty pump as shown on
Plate 3A. The cofferdam will have seven (7) 48" sq. butterfly gates; then dewater
area between the cofferdam and Drainage Pump Station No. 6.

Break out bottom slab of existing discharge tubes to atlow construction of the
sluice gate structure across the full width of the new monolith. Also, remove exist
steel sheet pile as needed.

Drive all foundation piling, place reinforcing steel and cast reinforcing concrete
base slab of sluice gate structure.

Construct walls of sluice gate structure across full width of discharge tubes.

Instail sluice gates for the east monolith one pump at a time where only one pump
would be out of service.

After all work is done at the east monolith, remove the temporary cofferdam.

D. Construct a cantilevered steel sheeting cofferdam for the west monolith(s), between the
existing west retaining wall and the east side of discharge tube "G" as shown on Plate 3A.
The cofferdam will have three (3) 48" sq. butterfly gates, then dewater area between
cofferdam and Drainage Pump Station No. 6.

E. 1.

Break out the bottom slab of existing discharge tubes to allow construction of
sluice gate structure across the full width of new monolith(s) (three separate
monoliths).

Break out and remove existing concrete wall between discharge tube "H" and "G".
Also, remove existing steel sheet piling as needed.
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3. Drive all foundation piling, place reinforcing steel and cast reinforcing concrete
base slab of sluice gate structure. -

F. 1. Construct walls of sluice gate structure across full width of discharge tubes.

2. Install sluice gates for the west monolith one pump at the time where only one
pump would be out of service.

3. After all work is done at the west monolith remove the temporary cofferdam.

40.  Method of Construction for Cofferdams

Construction will be sequenced in two (2) phases. The first phase will be on the six (6) horizontal
pumps to the east within a cofferdam fronting the pumps and between the east bank retaining wall
of the canal and the T-wall of the original station to the west. The cofferdam will be installed to an
elevation that will allow for operation of the horizontal pumps after flooding of the cofferdam
(elevation 4.0). The flooding of the cofferdam would be accomplished by the opening of butterfly
valves installed along the cofferdam’s wall that would be opened during emergency situations.
These valves are sized such that the cofferdam can be flooded and all pumps primed and put into
operation within 32 minutes. It was assumed and verified that all of the butterfly valves could be
opened at one time to flood the cofferdam, but that only one pump at a time could be primed. A
sample calculation with the above parameters is shown in the calculations included in Appendix
D (Hydraulic Calculations). Also, the mechanical section of the supplement includes a description
of the butterfly valves which demonstrates why they can be opened rapidly.

Access to these valves will also be provided via a walkway atop the cofferdam. This allows both
the contractor and station operator access to valves at all times with foot lights attached to the
walk if access is desired during night hours.

All valves within the cofferdam will be able to be controlled from a remote location by the contractor
or the station operator at any time. Flooding may also be accomplished without assistance from the
contractor, if necessary during off hours. Additionally, locks will be placed at both the remote
location in operations and at each valve so that the cofferdam is not accidentally flooded.
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A system of interconnected floating pontoons may be used as a floating deck to support the
equipment necessary to conduct pile during operations. Use of a trestle system was also
considered for the aforementioned purposes; however, NUMErcus problems such as available space
and conflicts arising from trying to drive piling adjacent to the railroad and/or adjacent to
proposed piling proved unfeasible and uneconomical.

It is envisioned to remove a 15" () portion of the J-wall on the west side of the station to allow
access for a crane and other construction equipment, with the ability to use this equipment for
placing the floating pontoon system in the canal; noting that the contractor shall be required to
have 70' long temporary steel sheet piles on site to replace the section of the I-wall removed in
an emergency situation such as an inbound hurricane. Once the floating pontoons are placed in
the canal, they would be connected and moved to the east side of the canal. The floating pontoon
system utilized would also be required to have temporary mooring dolphins used to secure the
system in-place or to allow the system to fall and rise with changing canal conditions or if pumping
at the station is required. During an emergency situation, such as an inbound hurricane, the floating
pontoon will be required to be removed and all equipment at the site secured. However, once the
pontoon system is at the east side of the station, pile driving operations could thus commence for
placement of both temporary and permanent sheet piling, and steel-H piles within the dewatered
cofferdam. This would take place after excavation operations to remove rip-rap and/or concrete for
placement of the piling.

Upon completion of these operations, the sluice gate monoliths and I-walls would be constructed.
Installation of the actual sluice gates will be phased such that only one (1) pump at a time is out of
service. Portions of the existing retaining walls and I-walls along the east bank of the canal and
sheet pile walls at the original station would be removed and rebuilt prior to the removal of the
cofferdam, but after final grading at the monoliths are complete to facilitate a final tie-in and
completion of the fronting protection at this location. Rip-rap will then be placed at the east monolith
after removal of the temporary cofferdam. The access route for the pontoon system and tie-in points
described above can be seen in the attached design plates for the proposed work. Once construction
of the monolith is complete at the east side of the station, the cofferdam would be removed utilizing
the floating pontoon system. This system would then be removed from the canal and placement of
the cofferdam, permanent steel sheet piles and H-piles for the west monolith would take place from
land at the same location where the crane and pontoon system accessed the canal. It should also be
noted that a section of the existing retaining wall at this location would be pulled and relocated since
it conflicts with the proposed monolith. Eustis Engineering, the geotechnical engineer for this
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supplement, has considered stability of the adjacent I-wall at this location afier the retaining wall has
been removed. They are of the opinion that only a minor amount of sloughing will occur. Phase
II construction will then take place along the three (3) horizontal pumps on the west side of the
original station similar to the east side.

Construction will continue in a similar fashion to the east monolith, except that no tie-ins will be
required beyond the sluice gate monoliths, with the only exception being a connection between the
existing relocated retaining wall described above and the proposed monolith, since the fronting
protection on the west side exist and only backflow prevention is needed. Upon completion of phase
II, all temporary sheeting will be removed and rip-rap placed where required. Additionally, the
access area will be repaired and the I-wall at this location that was removed will be replaced with
a permanent [-wall.

At no time will more than one (1) pump remain out of service and all other pumps will be
operational within 32 minutes by flooding the cofferdam during emergency situations.

For cost estimating, a preliminary design of the cofferdam is shown in the Appendix labeled
“Structural Calculations”. Additionally, moments and pile capacities used in the design of these
structures are presented in the geotechnical information for proposed improvements under Appendix
B. Also, Figure 4 shows a typical section of a type of pontoon system that could be utilized.
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DESCRIPTION OF EXISTING STRUCTURES

41.  General

The existing structural components comprising the flood protection for Pumping Station No. 6 are
composed of many individual sections constructed throughout the last 80 years and during different
phases for improvements to the station. Since so many different projects were utilized over the
years, two different approaches were used to document the components of the station that meet the
USACE’s elevation requirements or have been accepted by the USACE for predicted hurricane
stages. The first was the use of a field topographic survey and the second was the research and
documentation of existing record drawings and files available through the NOS&WB.

42.  Topographic Survey

A topographic survey was performed at the project site to document all of the stations existing
structural components that meet the USACE’s elevation requirements for predicted hurricane stages.
The survey was started just north of the station and south of the flood wall contracted by the USACE
and constructed after improvements to the station made between 1982 and 1986. These mid 1980
improvements were designed by Burk and Associates and constructed by Atlas Construction for the
NOS&WB.

The survey was tied to a base line on the west bank of the 17th Street Canal originally used during
the construction of the USACE contracted floodwalls north of the station. The surveyed area began
on the west bank of the 17th Street Canal from survey station 669+35.00(z) and on the east bank of
the canal from survey station 670+60.00(x) and all of the protection south from these survey stations
to the pumping station. The survey used newly established base lines set in the field, with equations
at the two aforementioned survey stations which establish a relationship between the new baselines
and the USACE’s baseline. Vertical control was based upon a bench mark provided by the USACE
tied to the 1964 EPIC. The survey established what portions of the existing protection are to the
elevations required to provide protection from predicted hurricane stages. A site plan and cross
sections were developed using the surveying information and are shown in the attached design
plates.
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43. Resgearc 0

The documentation of the existing protection was also based on an extensive research of existing
record documents obtained from the NOS&WB. Brief descriptions of this documentation and their
components providing flood protection are presented in later paragraphs. These components are also
shown in the attached design plates. The elements selected as providing flood protection are based
upon the USACE’s criteria that the element must directly and actively provide flood protection as
it’s primary function. This criteria generally is for establishing what components of the existing
protection either meets, or can be used in part with improvements, to provide protection from
predicted hurricane stages. In more specific terms, any component not providing “flood protection”
per USACE criteria and/or does not meet the required elevations, has not been documented in this
Supplement. '

The components considered documented as “flood protection” are the I-walls and retaining walls
on the east and west banks of the canal north of the pump station up to the flood walls built by the
USACE at survey station 669+35.00 () (USACE Baseline) on the west bank and survey station
670+60.00(+) (USACE Baseline) on the east bank; the T-wall, piling and foundation and pumping
discharge tubes with valves at the original station; the parapet wall atop the horizontal concrete tubes
on the three most westerly pumps and its associated sheet pile walls; and the I-walls connecting both
the east and west additions to the original stations. Those components not considered as flood
protection were the concrete tubes and piling associated with the most westerly horizontal pumps;
the concrete horizontal tubes and piling for the most easterly pumps, pumps, and the main building
and its appurtenances. Components not considered are either used for the purposes of pumping flood
waters or do not provide protection from predicted hurricane stages (i.e. the concrete tubes and
foundations associated with the horizontal pumps).

Below, please find a brief description of the documentation researched, the associated dates, and
those components considered as “flood protection”.
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Horizontal Pump west of the
existing pump.

HIGH LEVEL PLAN
“Flood Protection”

Year | Description of Project Provided Justifications

1913 | Original Pump Station None Does not provide
Four (4) 250 CFS Pumps protection to required
Two (2) 70 CFS Pumps elevation for predicted

hurricane stages.

1914 | The addition of two (2) 590 CFS None Does not provide
Horizontal Pumps east of the protection to required
original station. standards for predicted

hurricane stages.

1928 | The addition of four (4) 1080 CFS | None Does not provide
Horizontal Pumps east of the 1914 protection to required
project. elevation standards for

predicted hurricane
stages.

1967 | The addition of one (1) 1100 CFS | None Does not provide

protection to required
elevation for predicted
hurricane stages.

1982

1986

The addition of two (2) 1100 CFS
Horizontal Pumps west of the
1967 addition. This project is in
several phases under NOS&WB
project No’s. 5097 and 5103. It
also upgrades the wall and
discharges at the original 1913
station, as well as upgrades the
walls east and west of the 1967

Full Protection: I-walls
and retaining walls on
east and west banks of
the canal. Parapet
walls and sheet pile
walls at the 1967 and

1986 horizontal pumps.

T-walls, discharge
tubes valves and

These components
meet the required top
of wall elevation,
provide seepage
protection from
predicted hurricane
stages or have top of
wall elevations that
have been accepted by

addition, I-walls and retaining adjacent walls to the the USACE (see
walls on the east and west banks original station. R.R. Recommended Plan,
of the canal are also added in Flood gates built in paragraph 3)..
1986. 1986.
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The following is a brief description of each one of the components listed in the above table as
providing “flood protection”. These components ¢an also be seen on plates 22 through 29. Please
note that the elevations reflected in these plates were the original proposed elevations which have
been revised from their original datum to NGVD (20.43' CD = 0' NGVD). Additionally, it should
be noted that the actual as-built elevations are only shown on plate 2 (Existing Site Plan).

44, T-W, 1i Preventi

Fronting the original 1913 station, there exists a reinforced concrete T-wall structure with a top
elevation varying from 14.20' - 14.33' NGVD (accepted by USACE, see paragraph 3 and the existing
site plan on plate 2) founded on Class “B” timber piles. Steel sheet piling with a tip elevation -51'
() NGVD is also provided for seepage protection. Supported by these monoliths are steel discharge
tubes and valves tied to the 1913 original station vertical pumps. These discharges extended the
original pumps discharge locations further north closer to Lake Pontchartrain. Again, as shown in
paragraph 3, the recommended plan, of this supplement the actual top of wall elevations of these
structures varied from that originally specified by the USACE. But, as also previously shown, these
differences in elevations was attributed to the numerous elevations assigned to the bench mark used
in the current topographic survey. Prior discussions between the local agencies and the USACE
have approximated this difference in elevation to be as much as 1.0'. Therefore, the USACE has
accepted these varying elevations as meeting the USACE’s required design.

45.  Parapet Wall

Fronting the station and atop the horizontal pumps west of the original station are reinforced vertical
concrete walls to elevation 14.3' () NGVD (accepted by USACE, see paragraph 3 and the existing
site plan on plate 2). Steel sheet piling with a tip elevation -43.93'(¥) NGVD which provides
seepage protection below the concrete tubes. Currently the concrete tubes have no backflow
prevention from predicted hurricane stages and are not considered as flood protection. Again, as
shown in paragraph 3, the recommended plan of this supplement the actual top of wall elevations
of these structures varied from that originally specified by the USACE. But, as also previously
shown, this difference in elevation was attributed to the numerous elevations assigned to the bench
mark used in the current topographic survey. Prior discussions between the local agencies and the
USACE have approximated this difference in elevations to be as much as 1.0'. Therefore, the
USACE has accepted these varying elevations as meeting the USACE’s required design.
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46. W li il a

I-type floodwalls consisting of steel sheet piles capped with reinforced concrete exist between the
original station and the 1914 east additions, and along the east and west banks of the 17th Street
Canal. The I-type floodwalls fronting the station have a top of wall elevation of 14.3'(+) NGVD
(accepted by USACE, see paragraph 3 and the existing site plan on plate 2). The I-type floodwalls
on the east and west banks of the canal were original thought to have a top of wall elevation of 15.1'
NGVD and are inclusive of railroad gates and foundations. However, the current survey shown in
plate 2 reflects elevations which vary from 14.20' to 14.55' NGVD. Again, as shown in paragraph
3, the recommended plan of this supplement, the actual top of wall elevations of these structures
varied from that originally specified by the USACE. B, as also previously shown, this difference
in elevation was attributed to the numerous elevations assigned to the bench mark used in the current
topographic survey. Prior discussions between the local agencies and the USACE have
approximated this difference in elevation to be as much as 1.0, Therefore, the USACE has accepted
these varying elevations as meeting the USACE’s required design. Steel sheet piles were also placed
at these locations for seepage with tip elevations varying from -5.0'(+) NGVD at the railroad gates
and -23.0'(2) beyond.

47.  Retaining Wall

Reinforced concrete retaining walls supported by steel piling are located just inside of the I-type
flood walls along the east and west banks of the 17th Street Canal. Steel sheet piling for canal
embankment and seepage are also provided at this location to a tip elevation of -22.0'(+) NGVD
along westbank and -17.0'(+) NGVD along the eastbank.
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DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS

48.  General

The proposed structural components will compliment and complete the existing protection at each
of the concrete horizontal tubes associated with the horizontal pumps. Additionally, the proposed
components will provide both fronting protection and backflow prevention at the most ecasterly
horizontal pumps built in 1914 and 1928 and provide backflow protection at the westerly pumps
built in 1967 - 1986. I-walls will also be constructed at the east pumps (see figure 3). Only
monoliths with motorized sluice gates will be provided at the 3 most westerly horizontal pumps
providing backflow prevention; frontage protection currently exist at these pumps. Typical sections
and plans are shown on the attached plates.

49, luj a li

There will be monolith structures, one (1) on each of the concrete horizontal tubes associated with
each horizontal pump on the west side of the station built in 1967 - 1986 for a total of three (3); one
(1) combined monolith for the two (2) horizontal pumps built in 1914 and the four (4) horizontal
pumps built in 1928 on the east side of the original station. The openings at each of the structures
for the proposed monoliths will match that of the existing concrete tubes less a center wall, and
sidewall enlargements. Each monolith will also be provided with motorized sluice gates that can
be closed during certain predicted hurricane stages. A concrete walkway for access and maintenance
will also be provided at each structure. The foundation will consist of W14 x 73H-piles with a sheet
pile cut-off to elevation -34.0° NGVD for seepage protection at the east monolith. No cut-off walls
are required at the west monoliths since existing cut-off walls and flood walls currently exist at this
location. There will be a total of 18 sluice gates, two (2) for each pump; larger single gates are not
economically feasible due to weight. Additionally, a single monolith for muitiple pumps are
required where narrow commeon walls between discharges are constructed at the east pumps. These
common walls would not allow for a single monolith design at each pump discharge; to
accommodate the sluice gates, the common walls were widened at the monoliths. Also, center walls
are being added at each discharge to accommodate adjoining the two (2) gates required for each tube.
The top elevation of these structures will vary from 14.65' to 16.0' (+) NGVD (see plates). This
elevation exceeds the minimum required USACE recommendation of 14.6'; however, it facilitates
the height required to completely open the new sluice gates.
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50. L-Wall

I-walls will close the gap between the original station and the proposed monoliths just east of the
original station. T-walls were deemed impractical here because connection to the existing T-walls
at the original station would require demolition of the existing slab destroying the integrity of the
existing T-wall. The sheet pile cut-off elevation for this wall shall be -34.0' NGVD and will also
provide for seepage protection. A rectangular reinforced concrete cap similar to that currently
existing will also be provided atop this I-wall. An I-wall transition is also provided to accommodate
connection between the proposed most east monolith and the existing east I-wall parallel to the
canal. The tip elevation for the sheet pile at this location will vary from elevation -34.0' NGVD west
of the existing retaining wall to match the existing retaining wall tip elevation and -22.0' NGVD east
of the existing retaining wall.
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MECHANICAL EQUIPMENT

51.  General

Generally, the structures proposed for the improvements to Pumping Station No. 6 will be subject
to high predicted water surface elevations (12.6' NGVD) on the unprotected side of the station. The
high water surface elevations will create a positive head that will have to be resisted by motorized
sluice gates at the culvert monoliths described under the proposed structural components section of
this Supplement. Additionally, nominal hydrostatic pressure on the pump side will also have to be
resisted since pumping operations will be terminated when the gates are closed and some water may
be present in the submerged discharge tubes. :

52.  Motorized Slujce Gates
A. i at

Each concrete discharge tube associated with each horizontal pump will be fitted with two
(2) cast iron sluice gates which will vary in width from approximately 8.5'to 12' (see plates
5 & 6). Two (2) sluice gates are required at each discharge tube because the existing large
widths of each tube does not facilitate the placement of a single gate. A single gate would
be so massive it could not economically be lifted. Additionally, a concrete center column
is also required at each discharge to facilitate the installation of both gates. In some cases,
the side walls of the discharge tubes will also have to be widened into the area of discharge
to facilitate installation of the sluice gates. The center piece and the side wall widenings will

be rounded to minimize the minor loses realized at the pumps.

The height of the tubes at the gate monoliths will also be increased to lessen velocity
differences and create a larger area of discharge. However, due to the extension in length
of the tubes, minimal head losses will exist. An order of magnitude calculation of minor
losses, frictional losses and the assumptions used are shown in Appendix D for reference
only. Also, these cases are explained in more detail in the Hydraulics Section of this
Supplement.

Additionally, the sluice gates will be motorized and within a wall thimble installed to match
the existing inside invert of each existing concrete tube less the extensions and center
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columns described above. Each sluice gate will be able to withstand the maximum and
minimum heads required for the varying head conditions. Each slujce gate will also be
supplied with an exterior gear box with a gear ratio able to provide for smooth opening and
closing by electric motors.

B.  Operators

The sluice gates shall be operated by electric motors and low torque type gear drives
mounted at the tops of the gate monoliths. The power required for these gates will be
provided via existing power in the station and back-up systems in the result of a power
failure. Hand wheels will also be provided as a mechanical back-up on each of the operators;
however, it should be noted that these hand wheels would take much too long to operate in
an emergency situation.

53. Butterfly Valves

Butterfly valves are utilized at the temporary cofferdam for purposes of flooding the
dewatered area for emergency use of the pumps. The valves would be provided with square
butterfly gates used to control the flow into the cofferdam. They shall be operated by a
manual actuator and have an electrically activated gear unit installed that can be operated
from a remote location. Since the butterfly valve opens and closes via the leaf rotator about
its vertical centerline, the force created by the water on the flood side is nearly balanced.
This greatly reduces the torque needed to operate the gate. Therefore, opening and closing
the butterfly gate requires minimum mechanical force and results in faster gate operation.

The valves shall be HYDRO type butterfly valves or equal and shall have vertical shafts
manufactured of Type 304 stainless steel solid bars. Bearing assemblies shall be self
lubricating to minimize friction and deter any possibility of corrosion. Additionally, the
manual activator shall consist of a worm gear and shaft keyed for a 90° rotation.

As previously noted, the valves shall be required to be electrically driven using the same
activators. Locks are also provided at the remote station operation to prevent accidental use.
A locking device at each butterfly valve is also provided to prevent vandalism.
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FELECTRICAL EQUIPMENT
54.  Electrical Equipment

55.

General

The design of the electrical system for the eighteen gate motors and controllers will include
provisions for power and control. The design is based on criteria provided by the Sewerage
and Water Board, concerning space, conduit routing and power source availability, and on
the use of equipment and material that are available as standard products of the electrical
industry. Gate operation procedures will require that two gates can be operated at a time.
In the selection of materials and equipment, consideration is given to ease of operation,
reliability, and ease of maintenance. The Standards of the National Electrical Manufacturers
Association (NEMA), the Institute of Electrical and Electronic Engineers (IEEE), and the
American National Standards Institute (ANSI) is used as guides in the selection of electrical
equipment. The design of circuits and conduit system will conform to the 1993 National

Electrical Code (NEC) and the National Electrical Safety Code.

Power Sources & Distribution
General

The station power supply for pumps A-F on the east side and pump G on the west side is
6600 V, 3 2, 25 Hz. The station power supply for pumps H and I on the west side is 4160
V, 3 @, 60 Hz. Lighting and convenience outlets are supplied with the usual 120 V, 60 Hz
electrical service. The Sewerage and Water Board request that power to all new gate motors
be 480 V, 3 o, 25 Hz.

Loads
1. ic rator
a.  Power for the 12 sluice gate operators on the east side shall come from MCC 4. A

spare 100 Ampere fusible switch is available for the feeder which will be common
to all gate operators. This feeder has been sized based upon a load diversity of 50%,
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which means that the feeder has been sized to handle 6 sluice gates in operation at
one time. '

Power for the 6 sluice gate operators on the west side shall come from MCC2. A60
Amp fusible switch shall be installed in a spare cubicle of MCC 2 to provide
protection for the feeder which will be common to all gate operators. This feeder has
been sized based upon a load diversity of 50%, which means that the feeder has been
sized to handle 3 sluice gates in operation at one time.

All sluice gate operators shall be powered by 480 V, 3-phase, 25 Hz motors.

Remote control circuits for each sluice gate operator shall run from the existing spare
section of the control console in the control room to each operator. There shall be
a remote control circuit for all 12 sluice gates on the east side and all 6 sluice gates
on the west side. Also there shall be a remote control circuit for each existing
butterfly valve associated with the vertical pumps in the original 1913 pumping
station. Control wiring shall be extended from each existing valve operator to the
control console.

Temporary Butterfly Gates

Power for the eight temporary butterfly gates shall be 480 V,3 2,25 Hz, The 7 gates
on the east side shall be powered from MCC 4. The feeder being installed to provide
permanent power to the east side sluice gates shall be extended to pick up the five
butterfly gates. The three butterfly gates on the west side shall be powered from
MCC 2 and the new feeder for the west side sluice gates shall be extended to pick up
the three butterfly gates.

Power for the lighting of the service catwalks across the temporary sheet-pile dam
shall be 120 V, 60 Hz, and controlied by a photo-cell contract arrangement.

Yoltage Drop Requirements

Conductors will be sized to prevent voltage drops from exceeding three (3%) percent
at the furtherest utilization point of each circuit.
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56.

57.

ndui Box
Conduit

All above ground and interior wiring shall be installed in rigid metal conduit except that
motors and other electrical equipment subject to vibration will be connected with liquid-tight
flexible metal conduit.

All conduit buried below grade will be in a steel reinforced red concrete envelope of 3"
minimum thickness. In some areas, as requested by the Sewerage and Water Board, feeder
cables will run in concrete duct banks.

Pull and Junction Boxes

All pull and junction boxes will be of cast metal of sufficient thickness, with bosses to
accommodate the required threads for the conduit connectors and meet NEC requirements.

t It | i}
Control for all gate motors shall be open/close Push buttons and end of travel pilot lights.
Local control on the operators will include stop-open-close Push buttons with pilot lights.
Remote control will be located on the existing spare section #12 of the control console in the

control room and will consists of only open-close Push buttons and pilot lights for each
operator.
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ACCESS ROADS AND STAGING AREA

58.  Access Roads and Staging Area

Vehicular access to the project area for the purpose of transporting construction personnel and
equipment is available via the I-10 at the Metairie Road exit and west along Metairie Road to
Orpheum Street and North on Orpheum Street to Pumping Station No. 6. Once at Pumping Station
No. 6, equipment can be staged from the west bank of the canal just north of the station and railroad
tracks, where the NOS&WB owns a large fenced ot that was used for staging construction in the
1982 and 1986 improvements. Site access can be seen on plates 1 & 2. Additionally, pile driving
rigs and larger equipment can access the site from Carroflton Street to Pink Street northwest of the
station. At the end of Pink Street, the previously mentioned staging area has entrance gates that can
be used for access.

Also, just east of the station from Metairie Road, the Contractor can access the east part of the station
from Maryland Avenue. However, low power lines restrict the transport of large construction
equipment in this area.

59.  Coordination with Norfolk Southern Railroad

In general, the Contractor will be specifically prohibited from protruding beyond his easement and
into the right-of-way in the vicinity of the Southern Railroad tracks and bridge. Additionally, the
Contractor will need to prohibit all activities and traffic from the vicinity of the track crossing at the
west right-of-way, crane and pile driving operations may need to cease when a train is crossing the
bridge. Project specifications will specify railroad clearance requirements, construction activity
termination criteria, special insurance requirements, and a preconstruction conference with the
Norfolk Southern Railroad.

In speaking with Mr. Dave Orrison of Norfolk Southern Railroad, the specific concerns of the
Norfolk Southern Railroad are as follows:

[ No walking on trestle;

u Acquire easement where staging area and new construction fall within railroad’s rights-of-
way;
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u Provide fencing between work area and track; and
u Provide railroad supervision where crane equipment booms towards track.

Additionally, the Railroad did express their wishes to eliminate the at-grade crossing of the track;
however, talks are underway between the USACE Realestate Section and the Railroad for
determining what permits, insurance, etc. aré needed to accomplish all work as shown in this

Supplement.
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ESTIMATE OF COST

60.  General

Based on December 1982 price levels contained in NOS&WB contract 5103, an estimated cost for
construction of the existing station “flood protection” is presented. The cost of the existing station
components was developed in order to facilitate crediting the sponsoring agencies. This cost
estimate totals $2,793,317.18, which consist of $753,546.70 for the eastbank “flood protection”
along the 17th Street Canal, $1,000,741.84 for the west bank “flood protection” along the 17th
Street Canal and $1,039,028.64 for “flood protection” fronting to the stations.

Additionally, an estimated cost for construction of proposed improvements to the station is
developed. This cost is based on 1996 predicted price levels provided by USACE and totals
$5,686,289.70, or $4,454,448.00 for Construction, $209,000.00 Engineering for Supplement No. 1,
$202,000.00 Engineering for P&S, and $820,841.70 for Construction Management. The total cost
for “flood protection” at this station is $8,479,606.88 for the previously constructed improvements
and the proposed improvements. These estimates are shown in Appendix C.

61. is of Estimate for Existing F Protecti

The cost estimate for the existing protection is based on 1982 price levels when the existing
improvements were generally constructed. Costs associated with other improvements made to the
station in 1986 are not available from the NOS&WB due to a pending lawsuit. Quantities for these
improvements are based on extensive review of record documents provided by the NOS&WB who
sponsored the improvements to this station in 1982 and 1986 under several phases of construction.
A detailed quantity take-off is contained in Appendix C for reference. ‘Also, a brief description of
the existing improvements and the criteria deeming what items are considered “flood protection” is
shown in this Supplement under the section titled “Description of Existing Structural Components”.
Also, these components are shown on attached plates.

62.  Basis of Estimate for Proposed Flood Protection

The cost estimate for the proposed improvements is based on 1996 predicted price levels provided
by the USACE and a detailed quantity take-off, see Appendix C. Brief descriptions of each of the
components proposed can be found in this Supplement under “Proposed Structural Components”,
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Additionally, the attached plates depict the plan and typical sections of the proposed improvements.
Also, a 20% contingency is added to the cost for the risk of market fluctuations. Contingencies are
based on uncertainties involved in the preparation of P&S, proposed systems and market conditions.

63.  Unit Prices

Unit prices were provided by the USACE for the 1986 and 1996 predicted price levels and by the
NOS&WB from previously constructed phases during 1982.
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SCHEDULE FOR DESIGN AND CONSTRUCTION

64.  Schedule for Design and Construction

This work is presently not budgeted by the USACE. However, funds will be made available so that
the contract can be awarded in August 1996.

Design Design
Start  Comp! Adver. Award Compl  Est. Const Cost

May 95 May 96 June 96 Aug 96 Jan 98 $4,454,448.00

65.  Setting

The biological, cultural and recreational resources are presented in a previous design memorandum
DM No. 20 and is included in the Supplement by reference.

66.  Impacts
A.  Biological Resources

The effects of the closure are documented in the previous design memorandum DM No. 20
which is included by reference.

B. Cultural Resources

The effects of the closure are documented in the previous design memorandum DM No. 20
which are included by reference.

C.  Recreational Resources

The effects of the closure are documented in the previous design memorandum DM No. 20
which are included by reference.
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67. s of Envir: ental act ment

The impacts for the proposed closure 1S documented in a previous design memorandum DM
No. 20 titled “Design Memorandum No. 20, General Design, Orieans Parish-Jefferson
Parish, 17th Street Canal (Metairie Relief)”, as developed in 1990 for the USACE and is

included in this Supplement by reference.
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REAL ESTATE REQUIREMENTS

68.  Source of Information

Real estate information presented in this memorandum js based on field reconnaissance, abstracts,
surveys, acrial photographs and engineering design.

69.  General

The majority of rights-of-way needed to construct the new monoliths and closure structures are
within the existing rights-of-way owned by New Orleans Sewerage and Water Board which will
require their approval. However, some portions of the project will involve areas owned by the
Southern Railroad. These areas are shown in the attached plate labeled “Rights-of-Way” and a
permit will be required from the railroad prior to the commencement of construction.

Although, it does not appear that major construction activities will take place on any levee board
property, both Orleans and Jefferson Parish entities as well as the State are afforded an opportunity
to comment on this Supplement. Additionally, letters of no objection are required from the
aforementioned to facilitate ingress and egress to the site should it be deemed necessary for minor
construction activities such as construction layout and equipment transport to be accessed through

their property.
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UTILITY RELOCATIONS

70.  General

There are no utilities in the area of proposed improvement that are anticipated to require relocating,

except that some NOS&WB owned utilities (i.e. electrical) will require minor rerouting to facilitate
the new motorized equipment for the sluice gates, temporary butterfly valves, and lighting.

71. i locati

Cost associated with relocating the aforementioned electrical components is included in the cost of
the proposed improvements.

URS Consultants, Inc. 63 January 15, 1996




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

OPERATION AND MAINTENANCE FOR PROPOSED IMPROVEMENTS

72.  Annual Costs

All operation and maintenance (O&M) cost for this project will be local responsibility. The
estimated O&M costs are as follows:

Sluice Gate Maintenance $ 9.,200.00/year

Gated Monolith Maintenance 3,000.00/year

I-wall Maintenance —2.200.00/vear
SubTotal $14,400.00/year
Contingency —2.880.00
Total $17,280.00/year
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RECOMMENDATIONS

73.  Recommendations

The plan presented in this Supplement is recommended for approval as a basis for preparing plans
and specifications for this project.
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HYDROLOGY AND HYDRAULICS

13. General. Design Memorandur MNo. 13, General Design Orleans Parish
Lakefront ILeves West of I.H.N.C. presents the essential data,
assumptions, and casputations for developing the plan design. Tidal
hydraulic criteria applicable to the High Lev el Plan is provided in
appendix A of that document.

Construction of the proposed levee/floodwall system and/or Butterfly
Gates will not significantly affect existing surface drainage patterns.
Minor modifications to existing area storm and sanitary utilities are
required. :

14. Water Surface Elevations Using Nominal Pump Capacities. -1
hydraulic analysis was performed for the 17th Street OQutfall Canal to
determine the required levee/floodwall height for hurricane protection.
Water surface profiles were camputed using the HEC-2 Camputer Program.
for flow through the bridges, HEC-2's special bridge routine was
implemented. The existing bridges crossing the canal are at elevations
lower than +the existing levee grades. Therefore, under existing
conditions, pressure flow or both pressure and weir flow is probable
wmder design conditions. It was assumed that flow would be contained
within the levee cross sections at the bridge sites.

cross section information was taken from Modjeski and Masters
drawings dated December 1981, wnich were used in a stuly for the Orleans

(L] "

favee Board. Values used for Manning's "n" were as follows:

n=.024 main channel
n=.060 channel overbank

Dredging of the canal, as well as the modification of the levees to
meet existing levels of flood protection, is congidered to be the New
Crleans Sewerage and Water Board Base Project (since dredging of the
canal is considered necessary to alleviate flooding in portions of
orleans and Jefferson Parishes}. erefore the existing conditicns
flowline, Profile 1, is based on a HEC-2 computer model that assumes the
canal dredged according to the Base Project, with the excaption of areas
mder the bridges.



Plow rates in the canal were based on neminal pump capacities.
sewerage and Water Board Pump station No. 6 consists af four vertical
pumps; TWO . rwe lve-foot pumps; foux, fourteen—foot pumps; and one single
1,080 cfs puaup rasulting in a 6630 cfs capacity-. Camputer runs were
alsc made for 9,630 cfs (future flow} as well as 6,650 cfs (existing

£low} -

A starting water surface elevation of 11.5 Et. NGVD was used at the
Iake. This is the still water surface elevation of Lake Pontchartrain
for the Standaréd Project Hurricane.

Yaricus alternatives were developed to prevent the flow of water
onta the bridge decks and into residential areas d&wing periods of
extrene high water. Raising bridges, floodproofing and road gates were
all considered. The following profiles show the water surface
elevations for the wvariocus bridge conditions for both existing and
future pump nomiral capacities. The computed water surface elevations
at. the upstream side of the bridges and the respective bridge head
losses are shown in Table 1.

e optimum altermative for reductions in stage is the plan which
raises all the bridges above the flowline, Profile 2, Plate 129. The
resulting water swurface elevation at the railrocad is *1.71 NGVD Zor
existing pumping capacity and T1.94 ft. NGVD fcor future pumping
capacity.

The current state of deterioration of the I-10/610 bridge decks has
became critical to the Department of Transportation and Development.
Since replacement is being planned ., consideration was given to raising
the I-10/610 bridges with various conditions for the other bridges.
Profile 3, Plate 130, ratses I-10/8610, while the other bridges remain in
existing conditiens-

Consideration was given to the altermative of floodprocfing the
bridges by extending solid guardrails to a height above the anticipated
water surface elevation. This modification prevents storm water from
escaping into residential areas via the bridge and allows the passage of
traffic in hurricane situations. Profiles 4, S and &6, Plates 131, 132
and 33, <respectively, show flowlines for three floodproofing
alternatives . The model for Profile 4 raise the I-10/610 to a low chord
elevaticn of 11.1 ft. NGVD (which provides clearances of the 100-year
avent) and also floodproofs above that. Cue to the open—deck type
construction of the Southern Railway Bridge, floodproofing is mnot a
practical solution at that location-.

Floodproofing of a bridge causes 211 the flow to pass under the
bridge deck, i.e., pressure flow. The inundation, as well as any
entrapment of air under the deck, reduces the effective weight of the
bridge-. The horizontal forces due to unbalanced hydrostatic pressure,
plus the energy from the moving mass of water, increases the dynamic
forces acting on the bridge deck. The likelihood of the structure being
lifted or pushed off the abutments and piers is greatly increased.
Therefore, any floodprocfed bridge must be sufficiently anchored.



TRD L
17T STREST OUTFALL CANAL

LESEN FIOWNIDES AND BRIDGE HEAD ICSSES
FOR BEIGH IAKE [EVEL (11L.5FT. NGVD }

WITH CERANEL DREIED

CANAL WATER SUFFACE ELEVATION (FT. NSVD)

Tl Garal
Fow (lake Bmmad
Bridce Condition (cfs) |Pork.|Bucktown |Highway| Veterans | 1210610
! (2 bridees) [(3 bridees)
1) Existing-Gated i
(penings Credged except _
mder Ridges &350 [11.5 11.53 | 1.6l 12. 08 12. 57 S R.8
Fridge Bad Ios 0.3 | 0.08 0.6 0.6 | 0.15
%0 11.5] 1.% | 1.B| 12.& 3.5 | B.=
Bridge Bead I0S 0. 07 0. 18 0. 67 0.8 0.4
2} All PEridges Raisad €550 11.5 11.20 1.5 11.e2 11.6 n.7M
Eridge Head Ioss 0.0 0.0 0.0 Q.01 0.0
630 1.5 11.4°9 1.2 11.75 11.81 M.
Bridge Bad los C. 0. 00 0.0 0. 01 0-00
3) I-10,610 Raised
Cthers = Existing 50 | 11.5 11.53 11.57 1.8 1.87 2.07
Bridge Head Ioss 0.3 0. 04 0. % 0. 01 0. 17
9630 11.5 11. %6 1.8 12. 16 12.2 .82
Bridge Bead Ioss 0.07 Q.02 0.16 Q.01 0.3
4) All Eridges Flood
Proofed Feerc Railreed =
Bxisting €550 1.5 11.33 1.3 1. 12.01 12.21
Bridge ead oss 0.®@ 0.05 0.2 0.% C. 16
Pridge Bad Ioss %0 |1.5] 1.5 | M. | 1239 12.% | 2%
0.7 0. 10 0.48 0.15 0.0
5) I-10,610 Raised
Hmmand = Flood Broofed
s & R = Existirg €650 11.3 11.53 1n.=s 1.4 11.87 .0
Bridge Bad Ios 0.33 " 0.05 0.% 0.0 0. 16
2630 1.5 11.%6 .66 12. 16 12.23 12.63
Bridge ead Ioss 0.7 0. 10 0.5 0.01 0.3
6) I-10,610 Raised
Branand & Vets = Flood
Broofied mRilrcad =
Beisting gs0 |1.5| 11.53 | 1.3 1.2 1.5 2. 15
Aridge Bad Ioss 0.3 | 0.05 0.2 c. 00 0.16
<630 1.5 11.56 .66 12.39 12.45 2.8
Bridge tead Ioss \ \ 0. 07 \ 0. 10 h Q.48 \ 0.0t | 0.3 |




15. Structure Analvsis. The U. S. Army Engineer Waterways Experiment
oration (WES) conducted 2 model study on the use of butterfly gates on
+he Iondon Avenue Ooutfall Tanal. The butterfly gates were designed to
remain open during pmping to the lake and close with an incaning surge
due only to the direction of flow. The model test results showed head
iosses through the structure were very small and for hydraulic analysis
were considered to be insignificant- With the butterfly gates in place,
levees/ Floodwalls are required on the lake side of +the structure to
contain -an 11.5 £t. NGVD stage and would allow the waker surface between
+he -structure and +he pumping station to be maintained within the
existing levee height by shutting down the pumps - If, however, the
gates remaimred open. nominal pump capacities were maintained and flow
was vonfined to the channel, ‘the water surface profiles would be
represented by profiles 2 through 6 since head losses through the

structure were ins ignificart.




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

APPENDIX B

GEOLOGY AND GEOTECHNICAL

URS Consultants, Inc.

B0

November 6, 1995




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

INDEX OF SHEETS

1. Geology
2. Geotechnical Report from DM No. 20

3. Geotechnical Information for Proposed Improvements

URS Consultants, Inc. B-i November 6, 1995




DESIGN MEMORANDUM NO. 20
GENERAL DESIGN SUPPLEMENT NO. 1
AT 17TH STREET OUTFALL CANAL
LAKE PONTCHARTRAIN, LOUISIANA AND
VICINITY HURRICANE PROTECTION PROJECT
HIGH LEVEL PLAN

1. Geology

URS Consultants, Inc.

B1-0

November 6, 1995




GEOLOGICAL CROSS-SECTION LEGEND

U.S. ARMY CORPS OF ENGINEERS
FRONTING PROTECTION AT PUMP STATION No. 6
17th STREET OUTFALL CANAL

NEW ORLEANS, LOUISIANA

DEPTH TO
GEOLOGICAL TOP OF
GRQUP EORMATION DESCRIPTIION OF SUBGROUFP STRATUM IN
FEET

Loose to compact shells, sand, G d

1 Fill brick fragments and cinders, and Src[:-;m
sliff to very stiff gray & tan ciays. unace
Soft to medium stiff gray and
gray & tan clay and silty clay with

2 Swamp/Marsh organic material and sand and silt 1-85
lenses, pockets, and layers.
Interbedded layers of very loose
to very dense gray sand, silty

3 Beach Ridge Sand sand, and clayey sand with clay 21 - 30
lenses and layers, silt lenses, and
shell fragments.
Soft to medium stiff gray clay and

4 Bay Sound/Nearshore greenish-gray sandy clay with 47 - 54

Gulf sand lenses, pockets and layers

and shell fragments.
Medium stiff to very stiff tan and
gray or greenish-gray clay, silty +

5 Pleistocene clay and sandy clay and loose to 87 - 74
medium compact gray and tan
clayey silt.
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Burk and Associates, Inc.
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4176 Canal Street
New Orleans, Louisiana 70119

Attention Mr. Jens Nielsen

Gentlemen:

Geotechnical Investigation

Sewerage and Water Board of New Orleans

Proposed Additions to Drainage Pumping Station No. 6
New Orlcans, Louisiana

Transmitted is our engineering report covering the
geotechnical investigation performed in connection with

the subject project.
Thank you for asking us to perform this investigation.

Yours very truly,

EUSTIS ENGINEERING COMPANY

sy SC 2 Jiddz )

<
P M g 7
Llcyd A. Held, J{T
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GEQTECHNICAL INVESTIGATION

SEWERAGE AND WATER BOARD OF NEW ORLEANS

PROPOSED ADDITIONS TO DRAINAGE PUMPING STATION NO. 6

NEW ORLEANS, LOUISIANA

-

-

INTRODUCTION

1. This report contains the results of z geotechnical
investigation performed for proposed additions to Drainage
Pumping Station No. 6 located in New Orleans, Louisiana.

Written authorization to proceed with the investigation was
received on 9 August 1982 from Mr. Jens Nieléen representing
Burk and Associates, Engineers for the project. The scope of
work was modified in October and authorization for the additional
scope of work was received on 7 October 1982 by Mr. Thomas L.
Jackson.

2. This report has been prepared in accordance with
generally accepted soil and foundation engineering practice for
the exclusive use of the Se%erage and Water Board of New
Orleans and their representatives for sbecific application to
the proposed additions to Drainage Pumping Station No. 6 located
in New Orleans, Louisizna. In the event that any changes in
the nature, design or location of the structures are planned,
the conclusions and recommendations contained in this report

shall not be considered valid unless the changes are revigwed

EUSTIS ENCINEERING COMPANY
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and conclusions of this report are modified or verified in

writing.

3. The analyses.and recommendations submitted in this
report arggbésed in part on data obtained from the soil borings.
The nature and extent-of variations that may exist between
boring locations may.not become evident until construction. If

variations then appear.evident, it will be necessary to

re-evaluate_the recommendations_ .contzined in this report.
SCOPE

4. The scope of the investigation included the
drilling of undisturbed soil borings to determine the subsoil
conditions and stratification and to obtain samples of the
various strata encountered. Soil mechanics laboratory tests
were performed on selected samples to evaluate the physical
properties of the subsoils. Engineering analyses were made
to determine estimated allowable capacities for Class "B'" timber
piles and steel "H" piles, the recommended -sheetplle penetra-
for the

tion, required anchor force and maximum bending moments

various proposed bulkheads, and estimates of settlement.

SOIL BORINGS

S. Five (S) undisturbed sample type soil test borings

were drilled during the period 16-19 August 1982. Subsequently,

the scope of work was expanded to include construction.on the

EUSTIS CHCINEERING COMPANY
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intake side of the pumping station and two (2j additional
borings were drilled during the period 14-19 October 1582. All
of the borings were drilled using & truck mounted rotary type
drifl rigﬂ;oﬁdepths_ranging between 60 and 100 fe=st beldw the
existing ground surface at the ldcation shown on Figure 1. The
Tesults of the borings are shown graphically in the form of
subsoil profiles on Figures 2 and 3 and detailed descriptive
logs of the individual borings are shown in both taﬁular and
graphical form on Figures 4 through 1i0.

6. Undisturbed samples of all cohesive and semi-
cohesive soils were obta;ned at close intervals or at a change
in stratum using a 3-in. diameter Shelby tube sampling barrel.
The samples were extruded in the field, inspected and visually
classified by Eustis Engineering Company's soil technician.
Representative portions were placed in moisture proof containers
and sealed with paraffin for preservation prior to laboratory
testing.

7. Cohesionless or semi-cohesive soils that could not
be satisfactorily recovered with a Shelby tube sampling barrel
were sampled during the performance of in situ Standard Pene-
tration Tests. This test provides a aeasure of the relative
density of cohesionless soils and gives an indication of the
consistency of semi-cohesive soils. The Standard Penetration
Test consists of counting the number of blows required to drivg
a Z-in. diameter sampler one foot after first seating it six
inches using a 140-1b weight dropped 30 inches. The results

of these tests are shown on the individual boring logs under

EUSTIS EMCINELRING COMPANY
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the column headed "Standard Penetration Test,'" and are shown
on the subsoil profiles at the depths these tests were
performed. Samples obtained during the performance of these

tests were placed in glass jars for preservation.

LABORATORY TESTS

8. Soil mechanics laboratory tests consiséing princi-
pally of matural water content, unit weight and either unconfined
compression or unconsolidated undrained triaxial compression
shear were performed on selected undisturbed samples. Atterberg
liquid and plastic limit tests were performed on selecfed repre-
sentative samples of cohesive and semi-cohesive soils. Results

of all these tests are summarized and shown in tabular form on

Figures 11 through 16.

DESCRIPTION OF SUBSOIL CONDITIONS

9. The natural ground surface is covered by 3.5 to
17 feet of £1i1l1 material coﬁsisting pr;marily of medium stiff
to very stiff gray and tan clay with pockets of sand-and
miscellaneous fill which is averlain with §and and shells at
some locations. The natural subsocils consist primarily of soft
to stiff gray and tan clay and very scft to medium stiff gray:
clay to depths ranging between 21 and 35 feet below ground
surface. Beneath this is a stratum of very lcose to very dense

gray sand, silty sand and clayey sand that continues to depths
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of 48 to 58 feet. Following this are strata of soft to medium
stiff grzy clay and sandy cla? and very loose gray clayey sand
to depths of 67 and. 76 ‘feet, .except at Borings.Z and 4 which
are terminaté&‘zt the 60-ft depth. Beginning at depths of 67
to 76 feet at Borings 1, 3, S5, 6 and 7 is the Pleistocene
formation which consists primarily of medium stiff to very
stiff greenish-gray and tan aﬁd gray clay, silty clay and sandy

clay interspersed with strata of loose to medium compact tan

and gray clayey silt. All of these borings are terminated 1in
the Pleistocene formation at depths of 85 to 100 feet below the

existing ground surface.

Ground Water Conditions

10. Because the borings were filled after drilling

operations, no ground water measurements were made for this
investigation. However, recent measurements taken for a nearby
project indicate the ground water surface may vary between 10
and 12 feet below the existing ground surface. The depth to
ground water will vary due to climatic conditions and other

factors. Therefore, it should be verified immediately prior

to initiation of ccnstruction operations.

FOUNDATION ANALYSIS

11. Furnished information indicates that the proposed

additions to Pumping Station No, 6 will include:

EUSTIS ENCINEERIAG COMPANY
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a) Installation of new discharge pipes at
Pumps 1 through 4;
b) 1Installation of a new pump ('"H") and
.discharge tube, and construction of
foundations for a future pump ("I")
and discharge tube;
c¢) Enlargement of the intake basin on
the east and west sides of the canal
and;
d) Enlargement of the discharge basin on

the west side of the canal.

Sheetpile Analyses

12. Analyses to determine recommended sheetpile
penetrations, required anchor forces and maximum bending moments
in the sheets considered of using both short-term and long-term
soil shear strengths. A factor of safety of 1.5 was applied to
- the estimated soil shear strengths to determine recommended
sheetpile penetrations. Considering that building codes require
an adequate factor of safety in the working stresses of all
structural members, a factor of safety was not applied to the
estimated soil.shear strengths to determine the required anchor
force and maximum bending moment in the sheetpiles. The
computations were performed using drawings, conditions énd

cross-sections furnished by representatives of Burk and

Associates,

EUSTIS EMCINECRING COMPANY
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13. Cofferdam for New Discharge Pipes. Furnished

plans for installation of new discharge pipes at Pumps 1
through 4 include construction of a cofferdam in the discharge
basin. Because the sequence of construction operations is
important to the stﬁbility of the sheetpiles and new concrete
floodwall, a three-stgge construction operation is recommendead
as shown on Figure 17,

14, A granular material such as river sand should be
used for the initial backfill behind the inner row of sheetpiles.
After the area between the pump station and inner row cf sheet-
piles 1s dewatered, a cohesive soil may bé used to complete the
backfilling operations. It may be necessary to ﬁlace a 6-inch
layer of shells on the surface of the backfiil to provide a
stable working platform. The sheetpiles will extend into the
clay beneath the sand stratum. Therefore, it may not be
necessary to install a well point dewatering system to provide
stability. f a well point dewatering system is used, the tip
elevation of the sheetpile can be reduced. Additionzl analyses
can be performed to determine the sheetpile penetration if
necessary.

15.7 After completion of the new concrete floodwall,

a strut should be intalled between the base of the floodwall

and the outer row of sheeipiles. Design of the strut, floodwall
and outer row of sheetpiles should be based on a horizontal
force of 2.6 kips per linear foot. The water level between the

inner and outer rows of sheetpiles can then be lowered to el

16.0 C.D. to complete installation of the discharge pipes.
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16. After the water level is allowed to equalize,
the strut can be removed and the outer row of sheetpiles can
be driven to a deeper depth. -:This additional'driving may cause
vibrationszggd_jetting may be required. It is'important that
the design of the céncrete floodwall for hurricane conditions
include a horizontal force of 1 kip per linear foot applied at

el 22.5, due to the water pressure acting on the inner row of

sheetpiles.

17. New/Future Pumps and Discharge Tubes. Furnished

plans show that, on the west side of the pump station, a new
pump and discharge tube will be installed-and provisions will be
made for a future pump and discharge tube. Excavation for
construction of these foundations will rTequire installation of

a sheetpile bulkhead and a well point dewatering system for
stability of the excavation. It is understood that the ground
surface behind the bulkhead will be degraded to el 24 C.D. for

a distance of at least 40 feet from the bulkhead and 2 temporary
sheetpile floodwall will be installed to provide flood protection
during the construction period. Results of the bulkhead and
floodwall analyses are showﬁ on Figures 18 and 19, respectively.
It should be noted that z concrete slab placed at the bottom

cf the excavation should be designed to redist a horizontal

force of 2.5 kips per linear foot that mzy be subsequently

imposed by the sheetpiles.

18. Enlargement of the Intake Basin. Planned enlarge-

ment of the intake basin will require construction of-new
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bulkhcads on the east and west sides of the basin and extension
of the pile-supported concrete bottom slab. A well poiﬁt .
dewatering system should be installed behind the new bulkheads
to prevent a blow-out and/or heaving of the bottom of the basin.
Results of the analyses of the bulkhead along the east side of
the intake basin are §hown on Figure 20. Results of analyses
for two alternate configurations of the bulkhead along the west
side of the intake basin are shown on‘Pigures 21 and 22. It
should be noted that the sheetpiles may impose a heorlzontal
force against the bottom slab znd, therefore,_the slab should
be designed to resist this horizontal forée.

19. Enlargement of the Discharge Basin. Plans for

enlargement of the discharge basin show that construction is
confined to the west side. Considering that the normal water
level will be maintained during installation of the new bulkhead,

dewatering of the underlying sand stratum is not required.’

Results of the computations are shown on Figure 23.

Pile Foundations

20. Treated Class "B'" timber piles may be used to
support the new concrete floodwall (see Figure 17) and
untreated Class "B" timber piles may be used to support the
extension of the concrete bottom in the intake basin. A
inches, respectively,

minimum butt and tip diameter of 12 and 7

should be specified for timber piles. Steel "H" piles should

be selected as anchor piles for support of all new bulkheads

(see Figures 18 through Z3}.

EUSTIS EMCINECARING COMPANY
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21. Estimated allowable pile load capacities are
based on a soil-pile relationship. The structural capacity of
piles and/or connections to transmit the loads must be
determined'by;q;hers. Particular consideration should be given
to the connection bétween steel "H" anchor piles and the sheet-

piles (or walers) .to transmit the required tension loads.

22. Allowable Pile Load Capacity. It is understood

that treated Class "B'" timber piles driven vertically and on

a batter will be used to support the new concrete floodwall
(see Figure 17). An allowable axial pile load capacity of 15
tons may be used for piles driven verticaliy and an allowable
vertical component of 15 tons may be used for piles driven on
a batter. Assuming these piles can be driven without the z2id
of jeeting to reduce vibrations; they should be driven to a
resistance of 25 to 30 blows per foot in the underlyingldense
sand. It is estimated that the required driving resistance
may be encountered at approximately el -8 C.D. If jetting 1is
necessary to reduce vibrations during driving operations,
vertical and battered timber piles should be driven to a tip
embedment to el -13 C.D., to compensate for the effects of
jetting. Estimated allowable pile load ‘capacities for various
lengths of untreated Class "B'' timber piles for support of the
new bottom slab are shown in the form of pile capacity curves

on Figure 24. The estimated allowable vertical component of

steel "H'" piles driven on a batter are shown 1in the form of

pile capacity curves on Figure 25. Steel "H'" piles should be

EUSTIS ENCINEERING COQMPANY
BOIL AND FOURD A TION cn-lul.rAnl'l




used to provide the necessary anchor force to support the new

~ bulkheads shown on Figures 18 .through 23. All estimated pile

load capacities include a factor of safety of approximately 2

against actual failure of the pile through the soil.

23. Capacity and Spacing of Pile Groups. Except for

treated Class "B" timber piles supporting the new concrete
floodwall, all piles will de;ive a majority cof tﬁeir supporting
capacity through skin friction. When skin friction piles are
driven in groups or clusters, a reduction of the single pile
load capacity for group action may be necessary. The supporting
value of individual piles in a group can bé determined by use

of the group perimeter shear formula shown on Figure 26. The
maximum center to center spacing between piles in a groﬁp should
be determined by the formula shown on Figure 26 but should not

be less than 3 pile diameters. Greater spacing than the minimum

may be required to satisfy group perimeter shear.

24. Estimated Settlement. It is estimated that settle-

ment of pile supported foundations should be small and sheculd

not exceed 0.25 to 0.5 of an inch.

25. Pile Driving. Timber piles, steel "H" piles and

steel sheetpiles should be driven with a steam or air hammer
de;ivering 15,060 fr-1b of energy per blow. Timber piles should
not be driven to 2 Tesistance greater than Z5 1o 30 blows per
feot te minimize the pos;ibility of damage to the piles.
Preboring and/or jetting will probably be required to reduce the

level of vibration transmitted during driving operations.

EUSTIS ENCINELRING CQMPANY
BOI% ARG FOUmDATIOn COmEWLTAN *
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It is important that monitoring devices be established on all

adjacent structures to monitor the intensity and effect of

vibrations throughout 21l pile driving operations.

ZQ;_:It will be necessary to prebore all untreated
timber piles for support of the bottom slab constructed in the
intake basin to reduce vibrations and to obtain the required
embedment. Preboring shguld‘Be accomplished using a "fishtail®
bit and wet rotary methods. The diameter of the prébored hole
should not e%ceed 6 inches and the hole should extend only to
the elevation necessary to penetrate the underlying sand stratum.

27. The contractor should be preﬁared to ”jet“.all
treated timber piles for support of the new concrete floodwall,
211 steel "H" anchor piles and all steel sheetpiles to reduce
the intensity of vibrations during driving operations. If
required, jetting operations should be concurrent with pile
driving and should be only that which is necessary to reduce the
intensity of vibraticns to a permiséible level. Jetting and/or
.the effects of jetting should not e;tend below the pile tip

elevation at any time during or after completion of pile driving

operations.

Dewatering

28. A well point dewatering system 15 required to
prevent heaving and/or z blowout of the excavation adjacent to
the new sheetpiles along the intake basin and pump station (see

Figures 18, 20, 21 and 22). The system should be designed

EUSTIS EHMGINECAING COMPANY



and installed by 2 contractor qualified and expericnced in the

field.
EUSTIS ENGINEERING COMPANY

R @%z//ﬂw

L oyd A Held Jr.
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- 13 -

EVSTIS ENGINEECRING COMPAMY
LOIL MmO FOUMGATION CONMEULTANTS



mauD D v it - T
S01L AND FOUMNDATION COMSULTAMTS
METAIRIL LA Sheen; 1 Of 2

Sewerage & Water Board of New Orleans = . .

. Name of Project:
Fl Proposed Additions to Drainage Pumping Station Neo. 6, New QOrleans, La.

For: Burk & Associates, Inc. )

Engineers, Planmers & Environmental Scientists, Wew Orleans, Llouisiana

.Boﬁng No. 1 Soﬂ'ijnﬁQan George Hardee Date 18 August 1582
Ground Elev. 22.5 (esr.) Datum ___t2aizo Gr. Water Depth __See Text
e e

Ne. from Te Fram £ Ta ‘ | TEST
Q.0 1.0 | Loose gray fine sand !
B 2.0 2.5 1.0l 3.0|scief ro very sciff grav & tenclav | _7.53
w/ishells, organic matter & sand ! T
‘pockets
2 5.0/ 5.5| 3.0} 5.5 Miscellanecus £ill (Shells. cinders,
clav pockets, silt, etc.) '
3 g.cl 8.5! 5.5t 9.0l Stiff erav & ran clav w/silcy clay 5
| lzvers
4 11.01 11.5] 5.0 lB-b Mediuz stiff srav & tan clay w/decaved
L—a TOOLS
S5 14.0 14-5} 13.0 | 15.0 | Medium stiff gray & tan clay w/trace of z
! sile . | ;
6 18.5 19.0! 15.0 | 22.5 | Very soft gray flocculated clay ! E

7 23.5 2¢-0| 22.5 1 25.0 [Medium compact grav clayey silt u/silcy!

elay layers i

8 28.51 29.01 25.0130.0 | Soft gray clav w/silt & clavey siic i

- o lenses | [

s 31.0] 32.5 36:6 Dense grazy fine sand : 81 37
10 33.51 35.0| Diceo : ; &7 AJ
11 | 36.0] 37.5 Ditto ) 8l 37 ;
12 38.5] 40.0 £3.0 !Danse grav fige sand w/silt 12 39 Al
13 43.57 45.01 63.0 1 48.0 |Verv denge gray fine sard ‘18 Sﬂfﬁﬂ_J
16 | 48.5] 50.01 ¢8.0 | 5500 | Mediun seife grav clav - 1l s )
15 53.51 54.01 52.0 | Medium spiff eray clay w/sand mpocksrs . i -j
! ! | r & shell fragments i i' ’"4
16 | s8.5] 59.0 62.0 Dicto - 130

A nher 1n first enluma indieates number of hlows of 140-ih. hammer drupped JQin reyuired e seat 2an, O, U splitspoon samipler G Nanntet i
nd column indicates number of hinws of 140./h, hammer drapped 3010 trquired to drve 2an. O D spluapoon ampler | f1, alier sratine 640

. .E THIS LOG UF HORING 1S CONSIDERED TO BE REPRESLRTATIVE OF SLHSURFACE CON. 1
¥, LONS AT ITS RESFECTIVE LOCATION ONTHE DATE SHOSN. [T 15 NOT WARRANTED THAT CLAT T o i::i
T & »

"I REPRESENTATIVE OF SUMSUHRFACE CONDITIONS AT UTHEH LOCATIUNS AND TIMES. -
/ ST
L ] L ] -
Remarkas: LR e
T - * - L
/) ) B
Fig. &

Prrdocuicast Ly e shown beavy Moddyng type whawn ght telmm= Mt




: S5Ol AMND FOUNDATION COMNSULTANTS
METAIRIE, LA Sh&&t 2 Of 2
Sewerage & Water Board of New Orleans _

.ame of Project:
Proposed Additions to Drainage Pumping Station No. 6, New Orleans, La.

For: Burk & Associates, Inc.  _. i

Engineers, Planners & Environmental Scientists, New Orleans, Louisiana

Boring No. E__I_,_d_) Soil Technician Gegrge Hardee Date _ 18 August 1982 !
‘ ont . -
Ground Elev. 22.5 (est.)  paym_ Cairo Gr_ Water Depth _See_Text
SAMPLE DEFTH STRATUM * S STANDARD
Sample Oestn — Fexct Fret YISUAL CLASSIFICATION PENETRATION
Ma. Frem Ta Fram Te . TEST
17 63.5 | 64.0 62.01 68.0] Medium stiff grav flacculared clav I J
w/trace of sand & shell fragments *_
18 68.5( 69.0 68.0] 71.0| Medium stiff greenish—gray silty clay ;
I
19 | 73.5|74.04{ 71.0| 75.0f Very stiff greenish-gray & tan sandy | .
clay w/sand pockets -
20 78.5179.0 | 75.0] 82.5| Very stiff tan & gray fissured clav _ ]
21 | 83.5(84.06| 82.5| 85.0| Stiff gray & tan fissured clay w/silt |
lenses ‘ _
;f-‘ ,-——
s l -
z
i, :
2
]
}
T _
R
H —
t
]
' \
| | _

] | i
L

T t

:

;

i

! |
1
! '

uer in Artt column indicsies number of hiows of [4d-1h. hammer drupped 30 i required torsest 2an, 0. U splitspron ampler G v Number in

{ column indicstes number of blows of 140.h. hammer dropped 30 10 reyuired 1a drive 2.n 0 D.splitapean rampler | {1, alier seating 610,

THIS LOG OF BORING 1S CONSIUERED TQ BE REPRESLNTATIVE OF SUBSURFACE TON- CLAT . SILT $AND HUMUS
® % ATITS RESPECTIVE LOCATION ON THE DATE SHOWN, IT IS NUT WARRANTLD THAT —
Ui"T5 REPHESENTATIVE OF SUHSURFACE CUNUITIONS AT OTHER LOCATIONS AND TIMES o [ 3 ) ]
. et st
* = —
Remarks: /// N e
-

Fig. 4
Predowinant Lype wthown beavy, Modifying type shown Lght o n




~ame of

o e,

SOIL AMD FOUMDATION CORSULTANTS
METAIRIE., LA

Sewerage & Water Board of New Orleans

Project:

Proposed Additions to Drainage Pumping Station No. 6,

New Orleans, La.

For: Burk & Associates, Inc,

Engineers, Planners & Enviroumental Scientists,

New COrleans, Louisiana

Boring No. Z Soil Technician

George Hardee

Date 19 August 1982

Ground Elev. 22.5 (esc.) Datum __Caira Gr. Water Depth See Text

SARPLE DEPTH STRATUM | ~STANDARD

s.:-..u ,,:m_ r-:. —— Feet — VISUAL CLASSIFICATION ! Psmi?s:'no”
0.0! 0.7] Compact shells w/sand & clay pockets |
1 2.5 3.0/ 0.7t 3.0 8Stiff erav clay w/hricks, shealls, [
humus & weood ' ai
2 5.0{ 5.5 3.0 5.0 | Medium sciff gray clavy w/silc pockets i
& organic matter '
3 g.0f 8.5 6.0 | 10.0 jMedium stiff gray & tan flocculated !
clay w/silty clay layers ;

4 11.0| 11.5] 10.0 | 13.C |Medium stiff gray § tan clav w/roogs |
5 | 16.0] 14.5]13.0115.0 |Stiff erav & tan clay w/silc sockees
6 18.5] 19.0 15.0{19.0 |Medium stiff gray clav w/decaved rogts & 4

g 23.5} 26,0} 19.08 ) 25.0 | Soft grav clavy w/silt lenses :
™ 8 25.01 26.5 52;'.‘(?728.0 !Loose erav_fine sand 1 2 8 %

9 27.51 29.0; 28.0 Dengse gray fine sand i 6 32 - Z’
10 30.0] 31.5 Ditto %8 L2 | 60 A
11 32.5%1 34.0 Dirte |E10 45
12 35.01 36.5 137.0 |Dense grav fige sand w/clay Tavers { 5 37 -
13 38.5| 40.0 37.0 I-Z;I.S Logse grav siicy sand w/clay & clavey | 3] 10

ae S silt layers i —rd
14 | 43.5]45.0]41.5 | 48.0 |Dease gray fine saud W5 4s !

15 48.5) 50.0 | 48.0 |51.0 |Sofc gray sandy clay w/clayey sznd 1 2 4!1 -
layers & shell fragmencs 4!‘

16 53.51 54.0]5:.0 Medium stiff grav clav w/sznd pockets : -
& shell fragments : ___i

17 | s8.5]53.0 60.0 Dicto ! b
| o ]

P ]

—peran Arst column indiesses aumber of hlows of L4U-ih b
i rolumn indicates aumber of hlows of L40kth, hammer drapped

THIS LOG OF BORING IS CONSIDKHED TO BE REPRESENTATIVE UF SUBSURFACE CON- CLAT ST

VS AT ITH RESPECTIVE LUCATION ON THE DATE SHOWN. [T 1S NUT WARRANTED THAT
ey REPRESENTATIVE UF SUBSURFAUE CONDITIONS AT OTHER LUCATIUNS AND TIMES

Remarks:

memer drepprd 10 in required to seat 200 O U rplitspeon saampler On Numl-r_r n
1010, required to drive 2an O D splhitspoan ampler 1 (1. alter caung 5on.

$AM0 HUNYS
-

[ 3
- L] .

* ¥ =
- L J [ ]

L
s v = .

Fig. 5
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£ Proposed Additicns to Drainage Pumping Station No. 6,

" e

S5OIL AND FQUNDATION ComMSWLTANTS
METAIRIE. LA

Sewerage & Water Board of New Orleans

Sheet 1 of

Jame of Project:

2

R

New Orleans, La.

For: Burk & Associates, Inc.

Engineers, Planners & Envirommental Scientists, UNew Orleans, Louisiana

George Hardee Date

17 Auygusc 1982

. Baoring No.____3__ Soil Technician

Predominaat ty5e shawn Beavy, Modd¥ag type thewn Leht

Ground Elev. 22.5 (est.) Datum Cairo Gr. Water Depth __See Text
SAMPLE DEPTH STRATUM ’ _| "STANDARD
Samplt Gestn — Feel Feet VISUAL CLASSIFICATION i PENETRATION
Me, From T Frem Te l TEST
g.0 1.0 | Medium compact shells w/sand & clav | -
pocketrs !
1 20l 2.5] 1.0l 3.5|scifr can & gray clav w/silc pockers, |
brick fragments & organic matter !
2 5.0 5.5 3.5 7.0 | Seft gray & tan clay w/silt pockets & i
TOOLS é
3 8.0‘ 8.5 7.0 10.0 | Medium sciff gray & tan clav w/silt é
! : l nockets, rocts & concretions ‘
4 11.0] 11.51 10.0 I Medium stiff erav & tan clav w/silc
% pockets |
zf—\S ld.Ol 14.5 EIG.O Medium stiff grav & tan clav w/laree \ E
. 5 | roors |
__§ 18.5] 19.0 16.0121.0 ISoft eray clav w/roots & silt pockets ? %
7 21.0}1 22.5 ﬁii?& l23.0 Verv loose gray finme sand ? 2 4
8 23.5] 25.0! 23.0 | Loose gray fime sand I & 7
9 | 25.0l 27.5 | 28.0 Ditro LAl 9
10 28.5| 30.0] 28.0 ‘ 32.0 |Medium dense gray fine sand | L 2]
11 33.5! 35.¢ 32.0 |38.0 Loose gray fine sand ;/clay lavyers ? ﬁj 9
12 38.5' 40.0 38{0 { Medium dense grav finme sand w/clav ; 5; 12
’ : | layers ! |
13 63.5] 45.040 _, 4\i&8.0 Medium dense grav fine sand 12 30
14 GS-SE 30.0 —ngg,lil.S Soft gray sandv clav w/clavev sand i 1 2
| layers ; | \$\\
15 | s3.50 s4.0]51.5 | Medium sciff grav flocculated clay : i
} | ’ w/sand pockets & shell fragments E !- —
6 | s8.5] 59.0 10| Ditco . !
Samer 10 8o column s sumet o Hown of 140 B D cahtaneen wmpie | siver a1
R B e ™ o T o =
LR . i Yt
Remarks: .-..'.1 Rt
P sttt

Fig. 6
fChaor 41N
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"*IT IS REFPRESENTATIVE OF SUBSUHFACE COnHTIONS AT QUTHER LOCATIONS AND TIMES, "/

SOIL AND FOUMOATION COMNSULTANTS
METAIRIE. LA Sheet 2 of 2

Sewerage & Warer Board of New Qrleans

.ame of Project:
Proposed Additiens to Drainmage Pumping Scation No. 6, New Orleans, La.

For: Burk & Associates, Inc.

Engineers, Plapners & Environmental Scientists, }{_e_w Orleans, Louisiana

Boring No. 3 Soil Technician Geprge Hardee Date _17 August 1982
' . -
Ground Eles.com-' d)22.5 (est.) Datum . Cairo Gr. Water Depth __See_Text
3 SAMPLE CGEPTH STRATUM : “STANDARD
f Samrie Besth — Fest Fet VISUAL CLASSIFICATION PENETRATION
[ Mo From Ts Frem Te ) ] TEST

17 | 63.5| 64.0| 63.0{ 67.0] Medium stiff pray flocculared clay

w/trace of silt

18 68.5} 69.0 67.0! 71.0| Stiff greenish-gray & tan sandy clay

19 73.51 74.0 71.0| 77.0| Very stiff tan & gray clay
20 78.51 79.0 | 77.0l 82.0} Stiff reddish-brown & gray fissured

clay |
21 | 83.5 | 84.0 | 82.01 85.0| Very stiff tan & gray clay w/sile §
8 ‘ lenses & clayey silt lavyers

LEPIH IN FT,

A mber in Aint columa indirstes numbser of hlows of 140-1h, hammer drupped 10 in required o seat 2an, 0. D splitspoon wmpler f'- In Numler 10
and column indicates numbrer of blows of 140-lh hammer dropped 30 required ta drive 2an. O D splitspoon sampler | [l after ~raling 611,

LE THIS LOG UF HORING 15 CONSIDERED TO BE REFRESLNTATIVE OF SUBSURFACE CON- CLAT SILT SAND HUMUS
QNS AT ITS RESPECTIVE LUCATION ON THE DATE SHOWN, ITIS FUT WARHANTED THAT . E 5

B i

Remmarks:

g Predomuinant ) pe whows beavy Medifying trpe whown bght

Fig. 6
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EUDIID i ™MEeRIiNG ™M~
SOIL AND FOUMNDATION COMSULTANTS
METAIRIE. LA,

Sewerapge & Water Board of New Orleans

iame of Project:

_/__\ PropOSEd Addirtions to Drainage Pumping Statioan Ne. 6, New QOrleans, La.

For: Burk & Associates., Inc.

Engineers, Planners & Environmental Scientists, New Orleans, Louisizna

Boring No. 4 Soil Technician George Hardee Date L7 Augusc 1982
Croond Elev. 26.0 (est.) Datum Cairo Gr. Water Depth _See Text
: k camPLL ULPTH STRATUM | CSTANDARD
| Sample Ceptr — Frrt Fect VISUAL CLASSIFICATION i PENETRATION ¢ e .
Me, feam Te From Te ! ‘ TEST _1?.%.2.
3 2.0 2.5 0.0 3.5| Stiff tan & gray clav w/shells & silt | ‘ .'.'.:
1 ...‘
pockets | 00,7 *,°
| e B8
2 5.00 5.5 3.5 8.0 Medium stiff grav & tan clav w/siltc i .
. [ . s @
pockers [ et "
3 8.0, 8.5 8.0l 9.5|Medium stiff grav clay w/rogts & | et
orgznic matter | QQ_-:-'-:
i | sl
4 11.01 11.5 9.51 12.0 1 Medium sriff grav & ran clay w/silr : At
i ' «a o 0
§ DOCkEtS -—.u.u.-
a & @
5 14,00 14.51 12.0/ 15.0 | Sciff grav & tan flocgulared ¢liay P
~%_|.18.5] 19.0 137.50 21.0 | Medium stiff gray clav w/organic matter 20
’ V4 -
N 21.0| 22.51 21.0: 23.5 | Loose grav fine sand 3 6 :
B 23.5] 25.014 23.5 1 26.0 ! Verv loose grav fine sand w/clav laverst 2 2 z
-
g 25,01 27.5( 26.0 | 28.5 | Loose grav fine sand 2 6 3
10 | 28.5| 30.0| 28.5|32.0 | Dense gray fine sand 3] 4s | a0
|
11 33.5] 35.01 32.0 Medium denge erav fine sand S 15
i
12 38.51 40.0 42,0 | Medium demse gray fine sand w/riay | 29 _
lavers [
=087 :
13 43.5| 45.0] 42.07 48.0 |Very dense gray fine sand 18] 50=9%" ]
| |
14 48.5! 50.0] 48.0 | 51.0 |Very loose gray clayey sand w/shell b2 3
fragoments | .
15 53.5] 54.0% 51.0 Medium stiff gray clav w/sané pockets &
VIR, shell fragmentcs : —
P :
16 58.57 59.0 £0.0 Dicto ’
|
| -
: I
IS
wer 1n fimt columa imbicaies number nf.hlows of 140-1h. hammer drupped 10 in. required o sest 2an. Q. D aplitepona ampler Gin Numtwer m
o 1 column indicates number of blows of | 40-1h. hammer dropped 3010 required to drve 2an O D, sphitapoos sampler 1 Do atter ~eanng §in.
L ATWSLOC 0T NONNG 1S ContiorncoTo AE REPRESLITATIE OT SUBSUNTACE SO, cuy s s wes
IT 1S KEPRESENTATIVE OF SUBSUKFACE CUNDITIUNS AT GTHER LOCATIONS AND TIMES ? . ¥ . T ..
Remarks: / -:-:.q
‘ * @+ 9 H
Fig. 7
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SOIL ANDC FOUNOATION CONSULTANTS

METAIRIE, LA Sheer | of 2

Sewerage & Water Board of New Qrleans .

dame of Project:
Proposed Additions to Drainage Pumping Station Ne. 6, WNew QOrleans. La.

For: Burk & Asscgiates, Inc, )

Engineers, Planners & Envirommental Scientists, New Orleans, Louisiana

'Boring No. __2  Soil Technician Gecrge Hardes Date 16 &ugusc 1982
Cround Elev. 32.0 (est.) Datum Cairo Gr. Water Depeh _ 52 Text
' : SARPLE } OEPTH STRATUM I CSTANDARD
Simele [ Dearn — Feel Fect VISUAL CLASSIFICATION . PENETRATION
e from | Ts Fram Te l TEST
1 2.00 2.5 0.0} 2.5 Stiff grav & tan clav wisand pockets, |
shells & gravel !
2 5.0 5.5] 2.5t 7.0 | Medium stiff grav & tap clav w/gilt
pockers !
3 8.00 8.5 7.0 Medium stiff gray & tan clav w/crace
. E of orgznic matter
4 | 11.0] 11.5 13.0 Ditto !
5 | 14.0] 14.5! 13.0] 17.0 | Medium stiff grav & tan clay w/shell
fragments & silt cockets
'r & 18.5 19.Dl 17.0] 21.0 | Medium sciff grav & tan clagv w/decaved
| roots E ':':'.
7 23.5' 26.0] 21.0 1 25.0 ' Medium sciff grav & tan flocculated | E _:':'::
clay l g :::;:'
8 | 28.5| 29.0| 25.0 Soft grav siltv ¢lav w/rgors I 607 ;
5 | 33.5] 36.0 35.0 | Soft gray silty clay w/sand lenses | Lf L
10 35.0| 36.5 -3?.\6 Medium dense grav fine sand II 6 22
11 | 37.5] 39.0 39.5 Dicto | 8| 20 f
12 “O-UI 41.51 39.5 Very dense gray fine sand il9 S50=9"
13 | 42.5( 44.0 _ | Ditco 5! so=g
L4 45.0] 46.5 48.0 Very dense gray fine sand '-'/cla;r laversf 5| 56=10"
L5 48.5| 50.0( 48.0 | 51.0 | Loose gray finme sand w/clav layers 2 10
16 | 53.5!55.0| 51.0 158.0 |Very dense gray fine sand 124
17 58.5} 60.01 58.0 ‘6‘2”0 Soft gray sandy clav v/shell frazments ! 1
18 £€3.5 64.0| 62.0 Medium stiff grav clav w/sand rockets &' l y.
| i shell fragments l i
g | 68.5] 65.0} -377 Dicco -
e e oty rewwird 1o e T D sgiiripami srmpier e shere it 510 \ I
G G e S e ST s S T e e A
' .
Remarks: : :.:.:.. %}G
Fig. 8

Predomunant tyje shomn beavy Modifynyg Lype wbows Lehl [Chanes 1]
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EUSTIS ENGINEERING COMPANY
S50IL AND FOUNDATION CONSULTANTS
METAIRIE., LA Shee: 2 Of 2

Sewerage & Water Board of New Orleans

¥ ame of Project:
Proposed Additions to Drainage Pumping Station No. 6, New Orleans, la.

For: Burk & Associates, Ipc.

Engineers, Planners & Environmental Scientists, New Orleans, Louisiana

Boring NU. 5 Soi] Technician i George Hal"dee Date — 15 Agg!ls; l 582__
{Conz"d) . “aar
Ground Elev. 32.0 (est.) Datum__Cairo Gr. Water Depth _See Text
] SAMPLE i PEPTH STRATUM ' CSTANDARD
Sampir Repth == Fret Feet ] VISUAL CLASSIFICATION PENMETRATION
Ns. ,—"Z] ] Te Frem Ta TEST
A
20 73.5 74.Q 76.0| Medium stiff gray clay
21 78.5% 79.0] 76.0 Very stiff greenish-gray & tan sandy
4 clay :
22 83.5 84.0 85.0 Ditto : ;
23 88.5 89.01 85.0! 92.5| Stiff tan & gray fissured clay
24 93.5 94.0{ 92.5| 96.0| Medium compact tan & gray clavey silt
w/clay layers ' 5
|
25 98.5| 99.0] 96.0!100.0| Stiff tan & gray silty clay w/clayey
' silt lavers
et
g :
. z
: 2
3 i F
!
I
i
[
.
: |
|
| |

0 Bru eolumnandicstes aumber of hlows of 140-th. hammer drupprd 10 in. required to sest 2in. 0. D splitapran sampler G in - Numi—r in
solumn indicates number of blows of 140-1h, hammer dropped 30 10, required to drive 2.in. 0. B. splitapoan sampler 1 {u aiter seating 61

¥ e THIS LOG OF BORING IR CONSIDERED TQ BE REPRESLRTATIVE OF SUBSURFACE CON- CLAT ST SAND HUMUS
DITIONS AT ITS RESPECTIVE LOCATION ON THE DATE SHOWN.IT IS NOT WAHRANTED THAT

IT 1S REPRESENTATIVE OF SUBSURFACE CUNDITIONS AT OTHER LOCATIONS AND TIMES. y . L Y S |
* -
+ » =

Remarks:

» = g i




[ R TR L PRI Fasr e YO I
SOIL AND FOUNCATION CONSULTANTS
METAIRIE, LA.

Sheec ] qf 2

Sewerage & Water Board of New Orleansg

.ame gl Project:
' Proposed Additicns to Drainage Pumping Station No. 6, New Orleans, La.

—

For: Burk & Associates, Inc.
Engineers, Planners-& Eavironmental Scientists, New Orleans, Louisizna
Boring No. SoﬂTecﬁﬂaan A. Croa}, Jr. Date_ 14 October 1982
Ground Elev 27.0 (est.) Datum Cairo Gr. Water Depth See Text
| ren | ot | TR SR p—— e on
N S e
0.0f 0.6 !Bituminous sand surface
1 0.5¢ 1.0y Q.6 Very loose tc loose tan sand w/few
| ' shells ,
z 4.0 4.5 [ 5.5 Ditto ||
3 6.5/ 7.0] 5.5 Stiff gray & tan clay w/shell pockets
(Fil1)
4 8.5} 9.0] 10.0|Stiff gray & tan clay |
s | 11.0] 11.5! 10.0 Medium stiff gray & tan clay ' !
A 14.0] 14.5 16.5 [Medium stiff gray & tan clay
v} 18.5] 19.0/ 16.5} 21.5 Medium stiff gray fissured clay with !
- l -~ grganic matter I
- 27.5 23-Gk‘%?j§ 23.5Very loose to loose gray silty sand
w/sandy siit layers
g 23.5¢ 25.0| 23.5 Medium dense gray silty sand & 21
10 ] 26.0| 27.5 28.0 Ditto 1 91 25
11 28.5| 30.0] 28.0! 31.0|Loose gray silty sand ! 2‘ 9
12 31.0f 32.5| 31.0] 32.5]Soft gray clay | 3 3
13 32.5) 34.0f 32.5| 37.5|Medium dense gray silty sand , 6 24
14 37.5 39.9' 37.5 Dense grav silty sznd 10 30
15 2.5 44.0‘ 47.5 Diteo 3 33
154 47.5 49.0! 47.5]1 50.0|Verv loose grav ciaVEV sand ‘ pi 2
18 53.51 54.0| 50.0 Medium stiff erav fissured clav w/silrwy | }
sand pockets & shell fragmenCs |
17 58.51 55.0] - 324 Medivm stiff erav fissured glav w/few
fine sand pockets & shell fraecoenrg
{(Continued) f

“Number 17 first Column indicates numBer of biows ol 140-lb, hammet dropped 30 1n, required 1o seal 2+in. O D, spispoon sampler § . Number in second
S0 O e number o Rlows ok T20-1, hammer dropped 30 in. required to drve 2-in. 0. 0. spinspeon sampler | 1L altar 58aunq B
HIS LOG OF BOMMG S COPCRDERED TD BE REPAESENTATIVE OF SUBSURFACE CONDIMONS AT ITS

. TIVE LOCATION OM THE OATE SHOWM, [T 15 HOT WARRANTED THAT IT IS5 AEPRESENTATIVE OF

5 TACE CONDITIONS AT OTHER LOCATIC NS ANG TIMES, CLAY SiLT SAMD HUMUS
- T S

o . . . .' ey

Ll L ] -t e o]

Remarxs: * ¢ 9 |

L [ ] e P o

*t > ]

Predominant type shown hesvy. kodifylng fype shown light

DEPTH IN FT.

Fig. 9

fCmmme A



EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS Sheet 2 of 2
METAIRIE, LA

Sewerage & Water Board of New Orleans

i me of Project:
Proposed Additions to Drainage Pumping Station No. 6, New Orleans, La.

For: Burk & Associates, Inc.

Engineers, Planners-& Environmental Scientists, New Orleans, Louisiana

BodngNo SollTechnlCIan A. Cro.al, Jr. Date 14 Octdber 1982 .
GroundElev ) 27.0 (est. ) paturn ___Cairo Gr. Water Depth__S&¢ Text
SruPLE pErnrsTRATS | . - “STANDARD ]
Sunpin Cwptc— Fant Foet: VISUAL CLASSIFICATION PENETRATION
M. From To Frans To : TEST
18 63.5| 64.0 Medium stiff gray fissured clav w/shell N
- Al £ fragments
—A - —]
I9 68.51 635.0 70.0 |Medium stiff grav fissured clav
w/few shell fragments
L -
20 73.5| 74.0] 70.0| 76.0(Stiff greemish-gray sandy clav -

= =i0
21 F71.01 77.51 76.0 Very stiff can-brown & grav clav ’
2 82.0: 82.5 85.0|Very stiff tan~brown & gray clav w/sils l T

— <3 lenses

QEPTH IN FT,

et i frst coftama indicates aumoer ol bicves ot T40-Ib, harrnes dropped 30 in. required 1 saat 2-in. O. D, sphtspeon sampler 6 in. Number in sscond
rindicaies fumber Ot blaws.al 140-it. hammer dropped 30 in. required 10 drive 2-in. Q. D. spinspoon sampler 1 1L afier ssating 5 in.
- 'S LOG OF BORNG I3 CONSIDEAED TOD BE AEPAESENTATIVE OF SUBSURFACE CONDITIONRS AT TS
R VE LOCATION ON THE DATE SHOWM, T 1S MOT WARRANTED THAT T 55 nspnesau'uma of
SU. _n1FACE CONDITKINS AT OTHER LOCA IONS ANO NIWES. CLAY* SILY SAND HUMUS

- - ’7 .l.&.o .
Remarks: ___ . :7/ .".'.J o] |
L

Fig. 9

A ha —

Predominarm type shawn besvy. Moditylmg fype shown Iight



- ~me of Project:
Proposed Additions to Drainage Pumping Station No.

[ N U W

EUSTIS ENGINEERING COMPANY

SOIL AND FOUNDATION CONSULTANTS

METAIRIE, LA,

Sewerage & Water Board of New Orleans

Sheet 1 of 2

6, New Orleans, La.

For: Burk & Associaces, Inc.

Engineers, Planners & Environmeatal Scientists,

New QOrleans, Louisiana

éodngNo. Soil Technician A. Croal, Jr. ‘Date_ 18 October 1582
Ground Elev 22.5 (est.) Datume __Cairo Gr. Water Depth_See Text
R S T, ]
Iy, Fram To I from [ Te TEST
1 0.0| 0.5} 0.0 Medium stiff gray & tan clay w/shell l i ’
- fragments & grass roots J
2 2.6 2.5 Medium stiff gray & tan clay w/shell 1
fragments, clayey silt pockets, etc. . 1
3 5.0 S.Sr 6.0 | Medium sciff gray & tan clay w/clayey I
silt pockets & trace of gravel ’
4 8.0| 8.5! 6.0| 8.5| Soft gray & tan clay w/fine sand layers l
| Fill) N
S 11.¢} 11.5 8.SI Medium stiff gray & tan fissured clay l i
S | w/clayey silt layers & roots l
|~ 14.0] 14.5 15.0 | Medium stiff gray & tan fissured clay
7 | 18.5]19.0| 15.0 Soft gray fissured clay w/thin ( l
organic clay layers, trace of organic |
macter, clay pockets & lavers
8 |23.5| 24.0 26.5 ] Soft gray fissured clay w/many clayey l
71 silt lenses I
9 28.5| 30.0 gsié 31.0 | Medium dense grév silcy ‘sand l 5 23
10 {31.0 32.5| 31.0| 34.0 | Dense gray silty sand |7 34
11 33.5] 35.0] 34.0 Very dense gray silty sand |8 50
12 1 36.0] 37.5 38.0 Dicto 9] 50=10"
13 38.5] 40.0} 38.01) 42.0 ‘ Loose gray clavev sand w/shell frzgmencsi & g
14" | 43.5 &5.0' 42.0 “i%%gj Dense gray fine sand w/shell fragzments 1 41
16a | 48.5] 50.0! 48.5] 1.5 sofz grav clav 2 g
15 53.5 1 56.0 51.5| ‘ Medium s:iff grav clay U/fineAsand ‘
lavars, oockets & shell fragments
!/A\ (Centinued) |

2 i First column indicsles nurmner of biows of 140l hammer dropped 30 in. tequired o seat 2-n. C O spbts
indicales rumber ot Biows af 140-1b. hammer dropped 30 in. tequirted o grve 2-in. O, D. spinspoon sampler | e

ahter ssaung 6n

T e THIS LOC OF BORING 15 COWSIDERED T BE REPRESEMTATIVE OF SUBSURFAGE CONDIMONS ATITS
OM THE OATE SHOWHN, [T 15 HOT WARRANTED THAT T S REPRESENTATIVE OF CLAY st

RESPECTIVE LOCATIOM
SUBSUAFACE CONDITIONS AT OTHER LOCANO NS ANO TIMEL

Remarks:

soon samplar § in. Number in socwnd

SAMND HUMUS

DEPTH IN FT.

a}

i N al



SOIL AND FQUNDATION CONSULTANTS Sheet 2 of 2
METAIRIE, LA,

Sewerage & Water Board of New Orleans

ame ol Project:
Proposed Additions to Drainage Pumping Station No. 6, New Orleans, La.

. 'E'.;,_.'

For: Burk & Associates, Inc.
Engineers, Planners & Enpvirunmental Scientists, New Orleans, Louisiana
Eoring No. Sail Technician A. Croal, Jr. Date 1% October 1982
(Cont 'd) 22.5 ) " cai _
Ground Elev .5 {est.) patum airo Gr. Water Depth___See Text
- MPTE DEFTH STRATUM
Sampie Do ot Font . VISUAL CLASSIFICATION  PEAETRATON
Ma. From To Froem To ' TEST
16 | 59.5| 60.0) .~ . Medium stiff gray clay w/shell fragments I
17 | 63.5] 64.0 67.5 : Ditto

18 | 68.5| 69.0! 67.5] 69.5| Medium stiff tan & gray clay w/clayey

sand pockets

layers }
20 77.Q) 77.5 82.0| Very stiff tan & gray clay

1
1
19 | 72.0) 72.5| 68.5 Very stiff tan & gray clay w/sandy clay l
I
|
1
i

21 82.01 82.5| 82.0| 85.0] Loose to medium compact tap & gray - |

~42.5 clayey silt

“Number w1 first colurnn indrcales numoer ot bicwrs of 140-Ib, hammer dropped 30 in. required 1o saat 2-in. 0. D. sphispoon sampler 6 in. Numoer in second
Ao indicales number of biows of T45-M. hamvmer dropped 30 . raquired lo anve 2-in. 0. 0. spitspeon sampler 1 I aher seaung 6in

HIS LOG OF BORTHG IS CONSIDERED TO BE REPRESENTATIVE OF SUBSURFACE CONODIMCORS ATITS

TVE LOCATIGOM OM THE DATE SHOWN, (T I§ HOT WARRANTED THAT IT [S AEPRESENTATIVE OF
CLAY s SAMD HUWUS

SACE CONOITIONS AT OTHEA LOCATIONS ANQ TIMES,

Remarks: : ; /

Predominant type thawn heavy, Modiylng type ahown light

-

DEPTH N FT.

Fig. 10
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Sam-
ple
No.

Engineers, Plamners & Envirommental Scientists,

Depth
in
Teet

Geotechnical Investigation

Sewerage & Warer Board of New Orleans
Proposed Additions to Drainage Pumping Station No. 6
New Orleams, Louisiana

For:

SUMMARY OF LABOQRATORY TEST RESULTS

Burk & Associates, Inc.
New Orleans, Leouisiana

Classification

15

17

19

21

11.0

14.0

18.5

23,3

28.5

53.5

63.5

73.5

83.3

Medium stiff gray
& tan clay with
decayed roots

Medium stiff gray

& tan clay with
trace of silit

Very soft gray
floecculated clay’

Medium compact
gray clayey silt
w/silty clay
layers

Soft gray clay with
many silt lenses
& clayey silt
layers

Medium stiff gray
clay w/sand
pockets & shell
fragments

Medium stiff gray
flocculated clay
w/trace of sand

" & shell fragments

Very stiff greenish-

gray & tan sandy

clay w/sand pockets

Stiff gray, tan &
yellow fissured
clay w/silt lenses

BORING 1 -u&
Unconfined

Water Density Compressive Atterberg
Content Lb/eu ft Strength Limits
Percent Dry Wet Lb/sq ft LL PL PI
31.1  86.8 113.9 1190 535

30.2  88.0 114.5 1965 480

57.3 64.2 101.0 490 245

34.8 88.4 119.2 1355% (15

37.8 84.9 116.9 525 260 32 19 13
48.5 70.46  104.5 1690 845

52.8 68.4 104.5 1820 Y0

19.3 §9.2 118.4 4160% 2080

35.6 83.8 113.6 2875 |4 37

*Unconsolidated-Undrained Triaxial Compression Test - One SpeFimen-
Confined at the approximate overburden pressure.

Fig. 1l

.8

INEERING COMPANY
EUSTIS E’:Euu:l‘"ﬂ"‘ CONIMLTARTS

201, Amd



¢

Geotechnical Investigacion
Sewerage & Water Board of New Orleans

Proposed Additions to Drainage Pumping Statien Ne. 6

New Orleans, Louisiana

For:

Burk & Associates,
Engineers, Planners & Environmental Scientists,

Inc.

New Orleans, Louilsiana

SUMMARY OF LABORATORY TEST 'RESULTS

BORING 2
(Vl
Unconfined
Sam—- Deptzh Water Density Compressive  Atterberg
ple in Content Lb/eu ft Strength Limits
No. TFeet Classification Percent Dry Wet Lb/sq ft 1L PL PI
2 5.0 Medium stiff gray 56.4 63.7 99.6 1375 L85
clay w/silt
pockets & organic
matter
4 11.0 Medium stiff gray 39.3 80.0  1l1.4 1415 7C°S
& tan clay with
Troots
6 18.5 Medium stiff gray 79.9 52.2  93.9 1335 (L3
clay w/decayed
ToOtS :
7  23.5 Soft gray clay 51.6  70.8 - 107.3 8s5 425 60 1% 41
w/many silt
~lenses
15 48.5 Soft gray sandy 40.1 39 16 23
clay w/clayey
sand layers &
shell fragments
16 53.5 Medium stiff gray 47.0 71.4  104.9 1175 58%
clay w/sand
pockets & shell
' fragments )
17 58.5 Ditto 4.1 69.9 104.2 1910 439D 73 19 54

Fig. 12

LUSTIS ENGINEERING COMPANY
.": BOIL AMD POuHDATION camIvLTARTS




Sam-
ple
No.

Geotechnical Investigaticn

Sewerage & Water Board of New Orleans
Proposed Additions to Drainage Pumping Station No. 6
New Orleans, Louisiana

For:

Burk & Associates, Inc.

Engineers, Flanners & Environmental Scientists, New Orleans, Louisiana

SUMMARY OF LABORATORY TEST RESULTS

Classification

1

15

17

18

20

Stiff gray & tan
clay w/silt
pockets,
concretions &
decayed roots
(Fill)

Soft gray & tan
clay w/large
siley sand
pockets &
‘roots

Medium stiff gray

& tan clay with
silt pockets,

roots & concretions

Medium stiff gray
& ran clay w/silt
pockets
Soft gray clay with
silt pockets,
lenses & roots
Mediun stiff gray
flocculated clay
w/sand pockets,
shell fragments &
TeQLsS
Medium stiff gray’
flocculated clay
w/trace of silt
Stiff greenish-gray
& tan sandy clay
Stiff reddish~brown
& gray fissured
clay

BORING 3 q],-cj

Unconfined

Water Density Compressive  Atterberg
Content Lb/cu ft Strength Limits
Percent Dry Wet Lb/sq ft LL 2L PI
29.8 86.1 111.7 3835 {15

38. 78.6  105.2 960 482

38, 8l. 112, 1235 (19

32. 87. 115. 1530 769

45. 74. 108. 915 455 54 20 34
52. 67. 102. 1530 765

52. 68. 104. 1615 205

18. 107. 127. 3880 1940

s, 84. 114. 2395 1200

Fig. 13

EUSTIS ENCINEERING COMPANY
23 1OIL AmD FOUNGATION COMIULTANTS
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Sam—-
ple
Ra.

Depth
in
Teet

Geotechnical Investigation

Sewerage & Water Board of New Orleans

Proposed Additions to Drainage Pumping Station No. 6
New Orleans, Louisizna

For:
Engineers, Planners & Environmental Scientists,

SUMMARY OF LABORATORY TEST RESULTS

Burk & Associates, Inc.
New Orleans, Loulsianz

Classificarion

Z

16

5.0

8.0

11.0

18.5

58.5

Medium stiff
gray & tan
elay w/silt
packets

Medium stiff
gray clay
w/roots &
organic clay
layers

Medium stiff
gray & tan
clay w/silt
pockets

Medium stiff
gray clay
w/organic
matter

Medium stiff
gray clay

rw/sand pockets
& shells -

BORING & n@{

Water
Content

Percent

38.0

63.1

31.0

67.5

52.1

Density
Lb/eu ft
252 Wet
80.2 110.7
59.9 87.7
89.8 117.7
58.7 98.3
67.9 103.3

1150 579 112 26 86

1860 9320
1100 $%°

1540 770 -

Fig.

Unconfined

Compressive  Atterberg

Strength Limits

Lb/sq ft LL PL PI
1205 660

14

EUSTIS ENCINEERIMG COMPANY

IOIL AMD FOUNBATION GONLULTANTS




Gectechnical Investigation
Sewerage & Water Board of New Orleans
Proposed Additions to Drainage Pumping Station No. 6
New Orleans, Louisiana

For: Burk & Associates, Ime.
Engineers, Planners & Environmental Scientists, New Orleans, Louisiana

SUMMARY OF LABORATORY TEST RESULIS

BORING 5 "5'[/

Unconfined
Sam~ Depth Water Density Compressive  Attarberg
ple in Content Lb/cu £t Strength  _ Limits
No. TFeet Classification Percent Dry Wet Lb/sq ft LL PL PI
i 5.8 Medium-stiff gray 33.5 85.7 114.4 1795 Qan

& tan clay with
silt pockets ~
3 8.0 Medium stiff gray 36.5 81.6 11ll.4 1625 £{D
& tan clay with
trace of organic
matter
5 14.0 Medium stiff gray 29.0 8.8 115.9 1040 S2¢
& tan clay with
silt pockets &
shell fragments
6 18.5 Medium stiff gray 36.9  8L.7 1il.9 1700 8% °
. & tan clay with
decayed roots

7 23.5 Medium stiff gray 37.6 81.8 112.6 1105 €52 71 24 47
& tan flocculated
clay PR EL S0 S+wh
8  28.5 Soft gray silty 3.6 80.9 112.9 920 44 45 19 26
c¢lay w/roots —-
17 58.5 Soft gray sandy 37.4 —— === — )
clay w/shell
: fragments
19  68.5 Medium stiff gray 55.7 66.2 103.1 1265 G3p EL -3590
clay w/sand S+wld
pockers & shell
fragments
21 78.5 Very PP greenish-  17.8 109.2 128.6 4505 LSO EL ~GS 54w
gray & tan sandy :
: clay s s
23 88.5 Stiff tam & gray 35.0  85.3 115.2 3685 (B0 EL -~ 33
fisgured cla =} = '
25  98.5 Stiff tam & grz.y 24.3  96.8 120.2 2195 1l EL 2k
silty clay with
clayey silt layers
Fig. 15

Ty

EUsSTIS ﬁHGlHEER‘NG COMPANY
? = 1O, ARG FOUMDATION comSULTARNTE
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Geotechnical Investigation
Sewerage & Water Board of New COrleans

Proposed Additions to Drazinage Pumping Station No. 6
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New Orleans, Louisianz

Burk & Associates, Imc..

For
Engineers, Planners & Environmental Scientists,

New Orleans, Louisiana
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Sewerage & Water Board of New Crleans

Proposed Additions to Drainage Pumping Station

tiga

inves

Geotechnical

6

No.

New Orleans, Louisiana

Irc.

Burk & Associates,

For
Engineers, Planners & Environmental Scientists, New Orleans,

isiana

Lou

Fig. 20
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Geotechnical Investigation
t Sewerage & Water Board of New Orleans
{ Proposed Additions to Drainage Pumping Station No. 6
New QOrleans, Louisiana
For: Burk & Associates, Inc.
Engineers, Planners & Enviromnmental Scientists, New Orleans, Louisiana
SUMMARY OF LABORATORY TEST RESULTS
{
! BORING 6
Unconfined
Sam-~  Depth Water Density Compressive
ple in Content Lb/cu ft Strength
No. Feet Clagsification Percent Dry Wet 1b/sq ft
3 6.5 Stiff gray & tan clay 29.4 92.8 120.1 2355
w/shells :
3 11.0 Medium stiff gray & tan 31.0 91.1 119.3 1755
clay w/silt pockets
7 18.5 Medium stiff gray fissured 60.8 63.8 102.6 1030
clay w/trace of crganic :
matter
16 33.5 Medium stiff gray fissured 43.1 76.8 109.9 1130
clay w/sand lenses,
pockets & shells
18 £3.5 Medium stiff gray fissured 58.0 €5.6 . 103.6 1865%*
clay w/shells
20 73.5 tiff greenish-gray sandy 17.4 111.4 130.7 3200
clay
BORING 7
2 2.0 Medium stiff gray & tan 33.7 82.7 llC.6 1355
¢lay w/decayed wood
4 8.0 Soft gray & tan clay 27.4 87.5 111.5 G45%
w/sand pockets &
lenses
) 14.0 Medium sciff gray & tan 45.3 76.2 110.8 1280
fissured clay
8 23.5 Soft gray clay w/silc 50.2 72.9 109.6 910
lenses
15 33.5 Medium stiff gray clay 46.1 73.2  106.9 1340
w/sand pockets & shell
fragments
17 83.5 Medium stiff gray fissured 52.6 69.1 105.4 1190*
clay w/trace of sand
19 72.0 Very stiff tan & gray clay 29.6 3.3 120.9 4280
w/sand pockets
*Unconsolidaced-Undrained Triaxial Compressiocn Test - One Specimen.
Confined at the approximate overburden pressure.
Fig. 16

EUSTIS ENGINEERING COMFANY

il ANMD FOUWDATION CONMIULTANTE
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Geotachnical Investigacion
Sewerage & Water Board of New Orleans
Proposed Additions to Drainmage Pumping Scation No. &
— New Orleans, Louisiana
itz For: Burk & Associates, Inc.
New Orleans, Louisiana

Engineers, Planners & Environmental Scientists,

Fig. 19

FUSTIS ENGINEERING COMPANY
SO AMD FOUNDATION CONIULTANTS
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- Geotechnical Investigation
- Sewerage & Water Board of New Orleans

Proposed Additions to Drainage Pumping Station No. 6

New Orleans, Louisiana

Burk & Associates, Inc.

Engineers, Planners & Emvironmental Scientists,

For

lslana

New Crleans, Lou

-

-

21

Fig.
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ETI8 ENGINEERING COMPANY
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Sewerage & Water Board of New QOrleans
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b =
A

(FSF)
(FSE)

CAPACITY OF PILE GROUPS

+ 0.2 Yy A
Pxl xcC . 2.6 qu (1 b)

(FSF) (FSB)

Allowable load carrying capacity of pile group, 1b
Perimeter distance of pile group, ft

Length of pile, ft

Average (weighted) cohesion or shear strength of
material between surface and depth of pile tip, psi

(c = one-half the unconfined compressive strength)

Average unconfined compressive strength of material
in the zone immediately below pile tips, psf

Width of base of pile group, ft

Length cf base of pile group, ft

Base area of pile group, sq ft

Factor of safety for the friction area = 2

Factor of safety for the base.area =.3

The values of c and q, used in this formula should be based on
applicable soil data Shown on the Summary of Laboratory Test
Results tabulations and logs of soil borings for this report.
In the application of this formula, the weight of the piles,
pile caps znd mats, considering the effect of buoyancy, should

be included.

SPAC
In Which:

SPAC

.SPACING OF PILE GROUPS

0.05 (L) + 0.025 (L,) + 0.0125 (Lg)

= (Center to center of piles, ft
= Pile penetration up to 100 feet
= Pile penetration from 101 to 200 feet

= Pile penetration beyond 200 feet

Note: Minimum pile spacing = 3 pile diameterTs (center to center)

Fig. 26
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GEMCRAL NQTES

WHILE THE tNODIVIOUAL LOGS OF BORINGS ARE CONSIODCRETD
TC BE RCPALCSENTATIVE CF SUBSURFACE COMNOITIONS AT
THEIR AESPECTIVE LOCATIONS OMN THE CATES SHOWHN, 1T IS

LEGEMND

/ cLAaY ST -:-:-: SAmD oSl muMmus Or
- u = Pt it ORGAN.C

PREDOMINATE TYPE SHOWN HEAVY,
MOQIFYING TYPE SHOWN WLIGHMT

FIGURES BESIDE BORINGS IMOICATE HMUMBER OF 8LOWS OF
yag—L8, HAMMER OROPPED 10+ INCHES REQUIRED TO ORIVE
A =IMCH TA, SPLIT-SPFOOMN SamPLER 1-FOOT AFTER FIRST
BEING SEATED B+ INCHES (STANDARQ PENETRATION TEST)

QEQTECHNICAL INVESTIGATION

SEWERAGE AND WATER BLARD OF NEW ORLEANS
PROPOSED AOQITIONS TO ORA INAGE PUMPING STATION NO.6

ORLEANS PARISH. LOU1LS [ANA

5UBSOIL PROFILE

FOR
JURK & ASSOCIATES. INC.

ENGlNEEﬁS, FLANNERS, ENVIRONMENTAL SCIENTISTS

HEW ORLEANS. LOULS TANA

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS

NOVEMRCR 1982 METAIRIE. LA.
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GENERAL NMOTES
P

WwWHILE THE IMDIvVIDUAL LoGS OF BORINGS ARE COHSIOERED
TO BE ﬂEPﬂESEHTATIVE QF suusuRFAcE COHOITIONS A'l; s
THEIR RESPECTIVE LOCATIONS OM THE OATES sSHOWM, | 1
NOT WARRANTED THAT THEY ARE nE:PnESEHTAT'IVE oF SuB*~
SUAFACE COMDITIONS AT OTHER LOCATIONS AMD TIMES.
THEREFOAE, THE supSOtL STAATIFICATION SHOWM ON THIS
PROFILE IS NOT wARRANTED BUT 135 ESTIMATED BASED ON
ACCEPTEDS SQIL ENMGINEERING PRINC IPLES AMD PRACTICES.

LEGENMND

CLAY SILT |t .7 [5AND HUMUS OR
ST CRGAMIC

PAECGOMINATE TYPE SHOWN HEANVY.
MADIFYING TYFPE SHOWH