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INTRODUCTION: 
 
This document outlines the information required IAW ER 1110-2-1150, August 31, 1999, 
Appendix D, Content and Format of Design Documentation Report.   The DDR is an 
implementation document that provides the technical basis for the plans and specifications.  It 
serves mainly as a summary of the design to be used by the PDT during development of the 
P&S.  The DDR is primarily an engineering document developed by the lead design engineer 
in cooperation with the PDT.  It shall be sufficiently detailed for each technical specialty so 
that the criteria which were used, the critical assumptions which were made, and the analytical 
methods which were used will be evident for purposes of review and historical documentation. 
It should contain a summary of important calculation results.  It should be sufficient to support 
the execution of the ITR process without reference to other design records.   DDR is not 
finalized until the project construction is completed.   Design decisions made in connection 
with contract modifications during construction shall be added to the DDR.   It should contain 
the Statement of Technical and Legal Review and the resolution of critical changes during 
construction. 
 

1. Summary 
 
Turtle Bayou Protected Side Intermediate Marsh is a 172 acre protected-side intermediate marsh 
restoration project, located north of Turtle Bayou and within the Bayou Sauvage National 
Wildlife Refuge (BSNWR).  
 

2. Project Description 
 

The Turtle Bayou Protected Side Intermediate Marsh project is located on the Bayou Sauvage 
National Wildlife Refuge NWR and in eastern New Orleans adjacent to Turtle Bayou, and east of 
I-10. As proposed, the project would consist of creating approximately 172 acres of intermediate 
marsh within an open water area immediately north of Turtle Bayou. 
 
Based upon data obtained during a site visit on January 22, 2014, the average water depth within 
the restoration area was approximately 1.7-foot. The gage at the boat launch, located off of LA 
Hwy 11 and north of the restoration feature, read -0.6-foot, placing the average elevation of water 
bottoms within the restoration area at approximately -2.3-foot NAVD88. 
 
The proposed mitigation feature is within the northeast portion of the Mississippi River deltaic 
plain. Depositional environments in the area are related to the St. Bernard Delta, which was 
active in this area approximately 3,000 years ago. Dominant physiographic features in the area 
include Bayou Sauvage and its associated natural levee, Chef Menteur Pass, Lake Pontchartrain, 
and marsh. Natural elevations are highest on the levees of Bayou Sauvage and decrease away 
from these levees to the marshes near Lake Pontchartrain. 
 
Boring and map data in the vicinity of the proposed mitigation feature shows that the surface and 
shallow subsurface contains approximately 3 to 10 feet of marsh deposits characterized by very 
soft organic clays and peat with high water content. Interdistributary deposits underlie marsh 
deposits and are composed of very soft to medium clays and silty clay approximately 20 feet 
thick. Pleistocene deposits composed of very stiff clays, silt, and sand underlie interdistributary 
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deposits. There are buried beach deposits at approximately elevation -15 feet immediately north 
and south of Bayou Chevee. Beach deposits are composed mainly of fine sand and shell. 
 

Restoration would be accomplished through dedicated dredging of material to be borrowed from 
Lake Pontchartrain via hydraulic cutterhead dredge. This work would be coupled with the 
restoration work proposed under the HSDRRS LPV Mitigation – Bayou Sauvage Floodside 
brackish marsh (BSFBM) project, located just east of LA Hwy 11 and Irish Bayou. The dredge 
material would be obtained from a borrow site in east Lake Pontchartrain with access from the 
lake to the restoration feature to follow the location depicted in figure 1. To minimize marsh 
impacts, the pipeline and equipment would follow open water and canals as much as possible. 
The pipeline would cross under LA Hwy 11 via one of three (3) existing 36 inch CMP culverts, 
which the Bayou Sauvage National Wildlife Refuge has indicated may be used for the dredge 
pipeline to access the site. For offloading pipeline and equipment to the restoration feature, a 
150-foot access corridor, commencing west of the centerline of LA Hwy11, would be used.  This 
corridor is existing marsh and will be filled prior to construction with approximately 1 foot of 
earthen fill material and mats in order to prevent permanent damage to the wetlands.  The actual 
footprint of required fill and mats will be determined by the Contractor.  Excavation within all 
designated access corridors/ routes will not be allowed. 
 
Disposal within the restoration feature will be confined, with dredge effluent waters allowed to 
be returned to the adjacent open waters for nourishment of adjacent marsh and for enhancement 
of submerged aquatic habitat. The dredge material would be placed confined to a maximum 
slurry elevation of +0.5-feet NAVD88 (2009.55) (excluding effluent waters).  A vertical working 
tolerance of +/- 0.25 feet will be permitted.  Spill box weirs may be constructed to control the 
pool level within the restoration area and the earthen dikes and closures may be gapped and/or 
degraded as necessary to facilitate development of the restoration feature.  It is anticipated that all 
retention features for this project would be earthen and constructed from adjacent borrow to be 
obtained from within the marsh restoration feature, except for borrow for the two (2) earthen 
closure locations where borrow may be taken from outside of the restoration area. Approximately 
13,000 feet of earthen retention dikes and approximately 2,700 feet of earthen closures shall be 
constructed prior to the placement of dredged material and maintained at all times during 
pumping operations. The earthen retention dikes and weirs shall be constructed to a minimum 5-
foot crown width and slopes no steeper than 1V on 3H. The dikes and closures shall be 
constructed to approximate elevation +3.5-foot NAVD88 (2009.55). Upon completion of the 
project, the dikes and weirs may either be left in place to naturally degrade, or be degraded at a 
later date, after the dredged material has had time to settle out within the restoration feature. In 
the event the dikes and closures are to be degraded, the degraded material shall be put back into 
the borrow pits that were used to construct these retention features. Excess material would be 
placed on adjacent open water areas at an elevation conducive to marsh creation. 
 
TBN IM has a mitigation potential of 0.39 AAHU per acre and provides the 41.29 AAHU 
required for refuge impacts to intermediate marsh through the creation of approximately 160 
acres of protected side intermediate marsh within the proposed 172-acre project area. A 
subsequent WVA analysis utilizing more refined construction plans will be conducted prior to 
awarding the construction contract. Final project sizing will be determined by the inter-agency 
PDT upon the completion of this analysis, and will ensure the creation of 41.29 AAHU of Refuge 
protected-side intermediate marsh habitat. 
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Figure 1: Turtle Bayou Protected Side Intermediate Marsh Restoration Project Overview 
 
 
 

3. PDT Team Members 
The PDT members for the   HSDRRS-LPV Mitigation Turtle Bayou Protected Side Intermediate 
Marsh Restoration project are listed below in Table 1. 

Project Delivery Team 
 

Name 
Professional 
Registration 

 

Discipline Office Area of Responsibility 
Years of 

Experience 
Soheila Holley P.E. PM PRO Sr. Project Manager 20 
Patrick Erwin E.I. PM PRO Project Manager 4 
Wayne Duplantier E.I. Civil ED-E Project Engineer 9 
Rick Broussard E.I. Civil ED-L Lead Engineer/ Designer  37 

Mike Danielson - Civil ED-SC Cost          15 
Bich Quach E.I. Civil ED-F Geotechnical 7 
Kelly Danton - Civil ED-F Geotechnical          10 
Louis Britsch P.G. Geology ED-F Geology/Geomorphology 27 
Cameron Alexander - Hydrology ED-H H&H 4 
Sean Mickal - Civil PD-P Plan Formulation - 
Matt Mallard - Biology PDR-RS Environmental 12 
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PE: Professional Engineer, PG: Professional Geologist, EI: Engineering Intern, --: Indicates no data or not registered 

 
Table 1: Turtle Bayou Protected Side Intermediate Marsh Restoration Project Delivery Team. 

 
 
4. References & Criteria Wavier Approvals 
There were no criteria waivers for the contracts included herein.  All standard 
regulations and design principles apply, many of which are listed below. 
 

 EC 1165-2-209, Civil Works Review Policy (31 Jan 2010) 
 
 ER 11-1-321, Army Programs Value Engineering (28 Feb 2005) 
 
 ER 1110-1-12, Quality Management (21 July 90) 
 
 ER 1110-1-1300, Engineering and Design Cost Engineering Policy and General 
Requirements (26 Mar 93) 
 
 ER 1110-2-1302, Civil Works Cost Engineering 
 
 EM 1110-2-1902, Slope Stability, (Oct 03) 
 
 EM 1110-2-1913, Design and Construction of Levees (Apr 03) 
 
 EM 1110-2-5027. Confined Disposal of Dredged Material 
 
 ER 1110-2-1150, Engineering and Design for Civil Works Projects (31 August 1999) 
 
 ER 1110-1-12, Quality Management (21 July 2006) 
 

 EM 1110-2-5025, Dredging and Dredged Material Disposal (25 March 1983) 
 

Daniel Sumerall - Biology PDR-RS Environmental 5 
 - Geography ED-SE GIS 4 
Gaynell Morrison - Civil ED-SR Relocations          10 
Ulysses Hester - Civil ED-SC Specifications 25 
Robert Culberson  Civil ED-SC Specifications  
Anthony Lauto - Civil CD-Q Construction 8 
Stephen Pfeffer - Biology OD-S Operations 8 
Anedra Baldwin - - RE-A Real Estate - 
Aven Bruser - - OC Counsel - 
Sandra Stiles - - CT-W Contracting 8 
Andrea Baldwin     RE-E Real Estate 4 
Laura Wilkinson - Biology HPO Environmental 11 
Maurya Kilroy LSBA Legal OC Asst. District Counsel 21 
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 EM 1110-2-5026, Beneficial Uses of Dredged Material (30Jun1987) 
Vertical Datums 
 
 The establishment and use of vertical datums in the design work will follow the 
guidance provided in EC 1110-2-6070, Guidance for a Comprehensive Evaluation of 
Vertical Datums on Flood Control, Shore Protection, Hurricane Protection and 
Navigation Projects (01 July 2009). 
 
 All surveys shall be conducted in accordance with CEMVN-ED-SS-06-01 
 
 “USACE New Orleans District Minimum Survey Standards, Edition 4.1” The 
guidance is available at 
http://www.mvn.usace.army.mil/Missions/Engineering/SurveySection/SurveyingGuide
lines.aspx 
 
 All geospatial data shall contain metadata which defines the relationship between 
NAVD88 and the local tidal datum (LMSL, MLLW, etc.) using the latest epochs. 
 
 Each construction contract prepared for execution in this project shall reference a 
minimum of three (3) Permanent Bench Marks (PBM).  Ideally these PBMs shall be located 
in the middle and at the end of the project.  All surveys shall tie into a minimum of three 
benchmarks to determine the reliability of the project’s control. 
 
 Information relating to the location and determination of elevations of all vertical 
datums used in the project design will be provided to the Corps of Engineers, in the form of 
a Survey Documentation Report, for review and validation. 
 
 

 
5. Engineering Studies, Investigations, and Design 
 

 

5.1 Project Features. Location and site plan. 
 

 

The Turtle Bayou Intermediate Marsh (IM) Restoration project is located on the Bayou Sauvage 
National Wildlife Refuge (BSNWR) and in eastern Orleans Parish, LA.  The site is located 
immediately west of LA Hwy 11, north of and adjacent to Turtle Bayou, and east of the I-10 in 
New Orleans East.  The project location is shown in Figure 2. 
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Figure 2: Turtle Bayou Location Map 
 

5.2 Hydrology 
 

The Turtle Bayou Protected Side Intermediate Marsh Project used the results from the CRMS 
4107 gage. Based upon the period of record of November 2007 to December 2014, the 
minimum stage is -1.16 feet, the average stage is +0.6 feet, and the maximum stage is +2.36 
feet. 
 
Tidal data to be used for Turtle Bayou was calculated from the CRMS 4107 hourly adjusted gage 
readings, located in the protected area of the protection system around New Orleans, LA south of 
HWY 90 in Bayou Sauvage. Since this is nearest the mitigation site is in the protected area, this 
gage is an ideal choice to be used for this project.     
 
Salinity.  The salinity ranges from 1.07 to 4.08 ppt at CRMS4107, based for the period of Nov 
2013 to Nov 2014. The mean value was 2.51.  Low salinity levels can be attributed to the 
location being in the protected area of the HSDRRS south of Turtle Bayou. 
 
 

5.3 Placement of Dredged Material 
Excavation and placement of dredged material will be performed with a hydraulic cutterhead 
dredge.  It is anticipated that dredge size for completion of this work could range from a 20 inch 
to a 30 inch dredge.  Throttling down of a larger dredge with greater horse power may be 
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required in order to maintain the required freeboard elevations, maximize solids placed within 
the restoration area, and assure retention of dredged material. The material will be moved 
through a combination of floating and shore discharge pipeline between the borrow area and the 
Turtle Bayou marsh creation area.  The removal of approximately 1,200,000 cubic yards of 
dredged material from Lake Pontchartrain could be required to fill the marsh creation area to the 
specified elevation and tolerance. 
 
 

5.4 Geotechnical Investigations 
The geotechnical appendix, Appendix A, addresses the subsurface exploration, soil testing, 
settlement calculations of the Turtle Bayou marsh creation area, and slope stability analyses 
of the retention dikes.  The appendix also addresses the four (4) additional general type borings 
that were taken within the Lake Pontchartrain borrow area when the borrow area was expanded 
to accommodate the addition of the Turtle Bayou intermediate marsh creation feature to the 
Bayou Sauvage Floodside brackish marsh restoration project.  These four (4) borings 
supplement the original six (6) general borings taken within borrow site as originally proposed 
for the HSDRRS LPV Mitigation - Bayou Sauvage Floodside brackish marsh project and may 
be found in the DDR for that project. 

 
 

5.5 Civil Design 
 

5.5.1   SURVEYS – RESTORATION SITES, ACCESS AND 
LAKE BORROW AREAS 

 
General.  Collection of survey data was required to develop design of the Turtle Bayou 
marsh creation project and was performed in July 2014 by CHUSTZ SURVEYING, INC  
under USACE job number 14-108C.  The entire survey report, prepared by CHUSTZ 
SURVEYING, INC, may be found under Appendix “B”.  The surveys performed under this 
contract included cross sections of the Turtle Bayou marsh creation site, as well as surveys 
of the dredge pipeline access route from Lake Pontchartrain and the staging area west of and 
adjacent to La Hwy 11. This survey consisted of: 
 

 Sixteen (16) cross section ranges (TBN 1 through TBN16) taken within the proposed 
restoration site, extending over variable lengths, with elevations provided at 50' 
intervals along the designated ranges, while also capturing all "top-of-bank" shots, 
"waters edge” shots, and all abrupt breaks in grade.  
  

 Twenty-three (23) cross section ranges (AC 1 through AC23) taken along the 
proposed dredge discharge pipeline access corridor, including ranges and a centerline 
profile of the existing foreshore dike along Lake Pontchartrain, located at an existing 
gap in the rock dike.  Elevations were provided at 25' intervals along the designated 
ranges and profile, while also capturing all "top-of-bank" shots, "waters edge” shots, 
and all abrupt breaks in grade.   
 

 Topographic surveys of all utilities within the project area, including the Entergy 
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overhead power lines (including pole locations and line clearances) and AT&T sub 
cables, running along the west side of La Hwy 11. 

 
The survey layout is depicted below in Figures 3A and 3B. 
 

 
 

Figure 3A – Turtle Bayou Marsh Creation Survey Layout 
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Figure 3B – Turtle Bayou Access Survey Layout 
 
 
BORROW AREA SURVEYS 
 
Eleven (11) hydrographic cross sections of the borrow area in Lake Pontchartrain were 
previously performed in July 2012 by EMC, INC under USACE job number 12-054C.   The 
entire survey report is available in Appendix B.  These surveys were requested as part of the 65% 
design effort for the HSDRRS LPV Mitigation - Bayou Sauvage Floodside brackish marsh 
restoration project.  These cross sections, included in the 65% plans, indicated that the elevations 
within the Lake Pontchartrain borrow area are relatively uniform at an average elevation of -7.5’ 
NAVD88 (2006.81). 
 
As conditions within the lake are expected to remain relatively the same, it was determined that 
these surveys would suffice for determining available borrow for the Turtle Bayou project. The 
borrow area surveys are depicted in Figure 4. 
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      Figure 4 - Borrow Area Surveys 
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ACCESS CORRIDOR SURVEYS 
 
The twenty-three (23) cross section ranges taken along the proposed dredge discharge pipeline 
access route are depicted on drawing Sheet C-11 of the 65% plans.  The access route leads from 
Lake Pontchartrain, crosses Irish Bayou Canal and the Corps’ HSDRRS levee, as well as under 
LA Hwy 11 through one of two existing corrugated metal pipes (CMPs), and then west of and 
adjacent to the highway and leading to Turtle Bayou.  Cross sections ranges of the existing 
foreshore dike along Lake Pontchartrain were also taken and were strategically located through 
an existing gap in the rock dike, along with a profile along the existing centerline of the rock 
dike.   
 
 
TOPOGRAPHIC SURVEYS 
 
This consisted of locating and identifying all pipeline and utility crossings and markers, along 
with minimum clearances under all aerial crossings and bridges within the designated access, 
borrow and fill limits. Topographic surveys of all utilities within the project area, including the 
Entergy overhead power lines (including pole locations and line clearances) and AT&T sub-
cables, running along the west side of La Hwy 11. 

 

 
                            

 Figure 5 – Access Corridor and Topographic Surveys 



12
Turtle Bayou PS IM Draft 65% DDR

February 2015 

 

HORIZONTAL AND VERTICAL CONTROL 
 
The New Orleans District COE provided CHUSTZ SURVEYING, INC the control monuments 
to use. Monuments E 3146, 52 V 075 RESET, and H 375 were recovered, and TBM TURTLE 
BAYOU was set at the work site. They then conducted a five hour Static GPS survey session on 
each monument.  The crew returned the next day and conducted another five hour Static GPS 
survey session on each monument to complete the GPS Survey.    
 
The survey crew then located MVN-16 and made a tie utilizing VRS tied to GULFNet. The crew 
then made three ties to TBM TURTLE BAYOU and tied back to establish temporary control.  
RTK was based on TBM TURTLE BAYOU, as well as iron rods IR-1005 and IR-1006 which 
were also set for control and tied back to TBM TURTLE BAYOU for verification. 
 
The elevations used for design and included in these plans and specifications are based off of the 
following monumentation utilized by CHUSTZ SURVEYING, INC for performing surveys of 
both the Turtle Bayou marsh creation site and the dredge pipeline access route and staging area. 
 

 

Figure 6 – Vertical Control/ Benchmarks 
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5.5.2 MARSH CREATION 
 
MARSH ELEVATION DETERMINATIONS 
 
Probably the most important determination in the design of marsh creation projects is the 
desired height of the final marsh platform.  This target elevation is required to subsequently 
determine dredge quantities, retention dike heights, anticipated settlement, contract durations, 
and multiple other design parameters.  To determine the target elevation, six considerations are 
taken into account.  The considerations are as follows: 
 

 Preliminary Site Investigation:  Available LIDAR data was used to evaluate 
existing marsh elevations in the proximity of the project site. In general, the data 
indicated a range of marsh elevations from approximately +0.2 feet to  
-0.2 feet NAVD88.   

 
 Water Elevations:   

Data from the Rigolets gage is provided under the Hydrology paragraph of this DDR.  
For the purposes of determining the target marsh elevation, data provided by the 
Coastwide Reference Monitoring System (CRMS) is more suited for this project.  
CRMS station 4107 is approximately 2.5 miles from the marsh creation site and 
within the HSDRRS protection system.   Data for the water level range provided by 
CRMS4107 provides water levels from Sep. 2013 to Sep. 2014.  The mean water 
elevation for this time period is 0.56’.   The 90th % water level is +1.01’, and the 10th 
% water level is 0.19’.     

 

 
 

Graph 1: Water Level Range – CRMS4107-H01 2014 
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 Project Surveys:  Based off of surveys taken for 65% design of the Turtle Bayou 
intermediate marsh creation project, existing marsh elevations within the project 
footprint per USACE surveys taken in July 2014 are in the range of 0.0’ to -1.0’ 
NAVD88 (2009.55).   Although the elevations stated are representative of the current 
marsh elevations within the project footprint, it is understood that these elevation are 
not necessarily healthy marsh elevations.    

 
 Environmental Input:  The 65% design for this project will be reviewed by the 

USF&WL, with whom the project scope and design were coordinated, as well as other 
agencies for input on verification of the final marsh target elevation.   

 

At a 65% level of design, an elevation of +0.15’ NAVD88 (2009.55) was determined to be the 
maximum acceptable long term target marsh elevation.   An elevation of +0.15’ NAVD88  
(2009.55) would, for the most part, provide a slightly higher marsh elevation than the existing 
healthy marsh elevations captured within the project surveys which ranged for the most part from 
+0.2’ to -0.4’ NAVD88 (2009.55)  .   Settlement calculations presented in the geotech report 
indicate that an initial dewatered fill elevation of +0.5’ NAVD88 (2009.55) would provide a marsh 
elevation of 0.0’NAVD88 (2009.55) at the end of the 50 year project life.   Providing an allowable 
construction fill tolerance range of 0.25’, both above and below the desired elevation of +0.5’ 
NAVD88 (2009.55), would provide a marsh platform within the range of +0.15’ and -0.15’ 
NAVD88 (2009.55) between project years 10 and 50.  
 
Furthermore, consideration should be given to assessing the potential difference between the 
epoch of the data used in the CRMS’ database, and the epoch of the data obtained in the project 
design surveys (2009.55).  Prior to completion of final design, an assessment of potential epoch 
differences should be performed and used in determining the final target marsh elevation for the 
Turtle Bayou marsh creation project.  
FILL MATERIAL INVESTIGATIONS AND ANALYSIS 
 
The HSDRRS Lake Pontchartrain and Vicinity Mitigation project at Turtle Bayou is immediately 
west of and adjacent to the Bayou Sauvage Floodside brackish marsh HSDRRS 
Lake Pontchartrain  and Vicinity Mitigation project.  Turtle Bayou was added to the Sauvage 
floodside project in 2014 and both projects will be constructed under the same contract and utilize 
the same borrow site. In order to determine the physical characteristics  and behavior of the  
soils associated with these HSDRRS Lake Pontchartrain and Vicinity Mitigation projects, 
additional geotechnical investigations  were required as the borrow site, originally proposed for the 
Sauvage floodside project, had to be expanded in order to provide adequate borrow for both the 
Sauvage floodside and Turtle Bayou projects.    
 
In order to determine the physical characteristics and behavior of the soils associated with this 
HSDRRS Lake Pontchartrain and Vicinity Mitigation project, geotechnical investigations and  
analyses were performed.  Initially, six (6) probes (BSFR‐1G to BSFR‐6G) were taken in August 
2012 for the LPV HSDRRS  Mitigation – Bayou Sauvage Floodside brackish marsh project.  In 
2014, the Turtle Bayou intermediate marsh restoration feature was approved and added to the 
Bayou Sauvage floodside project.  In order to accommodate both project features, the Lake 
Pontchartrain borrow site was expanded an additional 800’ into the lake and across the entire 
8,000’ length of the borrow site.  In order to determine the physical characteristics and behavior 



15
Turtle Bayou PS IM Draft 65% DDR

February 2015 

 

of the soils associated with the expanded portion of the borrow site, four (4) additional geoprobes 
were taken.  The USACE New Orleans District’s drill crew was tasked to collect these additional 
soil  borings.  Laboratory testing was performed by the New Orleans District soils lab and  
FFEBJV, LLC to determine soil characteristics.  Geoprobes (BSFG‐7G to BSFG‐10G) were  
taken  within  the expanded northeast portion of the proposed Lake Pontchartrain borrow area, 
and to a depth of 25’ below the lake bottom, in order to properly define the material 
characteristics to be borrowed and utilized for marsh creation.  Information relative 
to these additional borings may be found on the drawings and in the Geotech Appendix.   
 
 
IN SITU FOUNDATION MATERIALS INVESTIGATION AND ANALYSIS 
 
In order to determine the physical characteristics and behavior of the soils associated with the 
Turtle Bayou marsh creation feature, geotechnical investigations and analyses were performed.   
FFEBJV, LLC was tasked to collect the soil borings within the Turtle Bayou marsh creation 
site.  Three (3) 5-inch undisturbed soil borings TB‐1U, B‐2U, and TB‐3U were advanced to forty 
foot depths.  Soil samples were laboratory tested for classification, strength, and compressibility.   
These borings of the project area were drilled in July 2014. The locations of these undisturbed 
borings can be found on plan sheet C-10.   
 
Laboratory testing was performed by the New Orleans District soils lab and FFEBJV, LLC to 
determine soil characteristics.  The following tests were performed: 3‐point unconsolidated 
undrained triaxial shear, unconfined compression, consolidation, liquid and plastic limits, sieve  
analysis, classification, water content, and specific Gravity.  Detailed results of this testing can be  
found on soil boring log plates 2 to 4 in the Geotech Appendix.  
 
SUBSURFACE EVALUATION 
 
The marsh creation area is situated east of Turtle Bayou and west of Highway 11.  This is an  
area of low relief averaging near sea level.  The surface is composed of swamp/marsh deposits that 
are found from approximately ‐2’ to ‐6’ NAVD88 in elevation. Swamp/marsh deposits are composed 
of predominantly organic clays, fat clays, peat and wood.  Natural levee deposits underlie the  
swamp/marsh and are found from ‐3’ to ‐7’ NAVD88 in elevation.  Natural levee deposits consist  of 
predominantly fat and lean clays and silts with some sand layers.   Interdistributary deposits 
underlie the natural levee and are found from ‐5’ to ‐24’ NAVD88 in elevation.   These 
interdistributary deposits consist of soft and medium, fat clay interbedded with occasional 
lenses of silt and lean clay.   Nearshore gulf deposits underlie interdistributary deposits and are 
found from ‐18’ to ‐36’ NAVD88 in elevation.  Nearshore gulf deposits are composed predominantly  
Of sand and silty sand with numerous shell fragments.  Pleistocene deposits underlie nearshore  
gulf deposits.  The top of the Pleistocene is approximately ‐30’ NAVD88 in elevation 
& these deposits extend to an unknown depth. The Pleistocene deposits are stiff to very stiff oxidized 
clays with some interbedded layers and 
lenses of silts and sands.  The Geologic Profile can be found on plate 5 in the Geotech Appendix.   
Groundwater is at or near the surface within the project area.  
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SETTLEMENT ANALYSIS 
 
Due to the inherent uncertainties associated with estimating settlement, it is important to point  
out that settlement calculations are only an estimate of future settlement. Settlement for Primary 
consolidation of the foundation due to the weight of the marsh was analyzed based on Das’ 6th 
edition of Principles of Geotechnical Engineering and with the Settle3D program.  Settle3D was 
developed by Rocscience Inc., and is a 3‐dimensional program for the analysis of vertical  
consolidation and settlement under foundations, embankments and surface loads.  Settlement 
parameters were developed using actual consolidation test results and correlations were developed
 based on the document “Strength and Compressibility Correlations for N.O. Area Soil”, soil 
mechanics formulas and curves. The primary purpose of the settlement analysis was to develop an
 estimated settlement curve showing the anticipated settlement over time.  The settlement 
estimates depend on the soil thickness, compression index, initial void ratio, coefficient of  
consolidation, initial and increase in overburden stress.  Besides primary consolidation of the 
foundation, settlement of the dredged material was also estimated.  The settlement consists of 
shrinkage of the dredged material above the water line and consolidation of the entire thickness of
 the dredged material.  Shrinkage was estimated as 25% and consolidation 10% of the 
corresponding fill height.  The time rate for shrinkage 
and consolidation was developed based on a standard curve that is based upon experience with 
similar projects.    
 
Material from Lake Pontchartrain will be dredged to restore the Turtle Bayou project area.   
The marsh creation site is approximately 172 acres and the desired long term marsh target 
elevation range is between +0.15’ to ‐0.15’ feet NAVD88 (2009.55).  For stability, the dike 
was analyzed to an elevation of +4’ NAVD88 (2009.55) with dredged fill to elevation +2’ 
NAVD88 (2009.55).   The unit weight of 
the borrow material from Lake Pontchartrain was conservatively assumed to be 100 pcf.   
(See Appendix A of the Geotech Appendix for more details)   
 
Settlement curves with initial dewatered slurry elevations at +2, +1.5, +1, +0.5, and +0 feet  
NAVD88 (2009.55) were developed and are shown below.   
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Figure 8: Marsh Settlement Curve 

 

FILL ELEVATIONS  

Based on the desired marsh target elevation of 0.0’ NAVD88 (2009.55) and the settlement 
curves, the final dredge fill elevation (after dewatering) was established at +0.5’ NAVD88 
(2009.55). 

 
RETENTION DIKES 
 
An earthen retention dike will be constructed around the perimeter of the Turtle Bayou marsh 
creation area for containment of dredged material hydraulically borrowed from Lake 
Pontchartrain and transported via pipeline to the marsh creation area.  The dredge material 
will be placed within the Turtle Bayou marsh creation site to an elevation of +0.5’ NAVD88 
(2009.55), excluding effluent waters.  A tolerance of +/-0.25’ will be allowed and at no time 
will the dredged material, excluding effluent waters, exceed +0.75’ NAVD88 (2009.55).   
The dike will have a crown width of 5’ and side slopes of 1V on 3H.  To account for 
fill settlement and assure containment of the dredge fill, the retention dike will be constructed 
and maintained to elevation +3.5’ NAVD88 (2009.55).  This will also provide 1.5’ to 2’ of 
freeboard which will be maintained throughout dredge disposal operations. 
The earthen dike material is assumed to  have a unit weight of 100 pcf and cohesion  of  
200 psf.   

  
Theoretical sections of the retention dikes are shown on the plans, and are based on slope 
stability analysis conducted and provided in the geotech report.  Borrow for the retention dike 
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will come from adjacent borrow within the marsh creation areas.  The top of cut for borrow will 
be no closer than 40’ from the inside toe of the retention dike and no deeper than -8’ NAVD88 
(2009.55).  This is within -10’ NAVD88 (2009.55) which was used in the geotech analysis for 
stability.  
 
 

QUANTITIES 

 

Lake Pontchartrain Borrow:    Cross sections were developed in InRoads using the survey data of 
the borrow site.  The borrow site is approximately 459 acres in size, 2500’ in depth and 8000’ in 
width at the allowable top of cut.  A natural angle of repose of 1V on 3H was estimated.  The 
average ground elevation within the borrow pit is approx -7.5’ NAVD88 (2006.81) and borrow 
will be allowed to  -18’ NAVD88 (2006.81) with a 1’ vertical working tolerance down to 
elevation -19’ NAVD88 (2006.81).  The total amount of fill material from the borrow site (above 
elevation -18’ NAVD88 (2006.81)) is approximately 7,650,000 cubic yards, with an additional 
720,000 cubic yards available within the allowable 1’ tolerance between elevation -18’ and 
elevation -19’ NAVD88 (2006.81).   

 

Retention Dike Borrow:   In order to create the Turtle Bayou marsh creation project, 
approximately 15,700 linear feet of perimeter retention dikes will need to be constructed.  Of this 
15,700’, approximately 2,700’ of closures will need to be constructed along the northen end of the 
restoration site.  The closures will be constructed between dike C/L points PT 1 and PT 2, and PT 
4 and PT 5.  In order to accommodate the dredge, and provide a freeboard of 1.5’ to 2’ which will 
be maintained at all times during construction, a required dike grade of +3.5’ NAVD88 (2009.55)  
was used.  The dikes will have a minimum crown width of 5’ and side slopes no steeper than 1V 
on 3H.  Based off of the boring and test data, documented in the Geotech Appendix, stability 
berms were not warranted.  An additional 50% was added to the neatline quantity of the dikes in 
order to account for settlement during construction.  Approximately 93,000 gross cubic yards of 
adjacent borrow material are estimated to be required for construction of the earthen retention 
dikes, including the 2 closures previously mentioned. 

 

Marsh Creation Area:  The fill quantities for the Turtle Bayou marsh creation area were calculated 
using the average end method.   Cross sections were developed in InRoads using the survey data 
of the existing marsh, retention dikes in place, and the proposed marsh fill elevation of +0.5’ 
NAVD88 (2009.55), as well as +0.25’ and +0.75’ NAVD88 (2009.55) which would account for 
the allowable half-foot tolerance range.   Below are the neat line fill quantities for these various 
elevations. 
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Figure 9: Theoretical Neat-Line Fill Quantities 
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Figure 9: Theoretical Neat-Line Fill Quantities 

 

Since the target fill elevation and required borrow also have to account for other factors such as 
base foundation and fill material consolidation and shrinkage of dredge fill, displacement of the 
soft organics atop the clay foundation, and refilling of interior borrow pits required for 
construction of retentions dikes, as well as potential losses in the borrow pit due to agitation while 
dredging within the borrow pit, the required borrow quantity was adjusted to account for these 
various loss factors.  In order to achieve the target grade of +0.5’ NAVD88 (2009.55) (after initial 
dewatering) it is estimated that approximately 1,200,000 cubic yards of borrow from Lake 
Pontchartrain will be required.   See the Figures 10, 11 and 12 describing the assumptions used in 
developing the required borrow for elevations of +0.5’, +0.75’ and +0.25’ NAVD88 (2009.55). 
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Figure 10: Required Borrow/Fill Computations for 

Design Grade of +0.5’ NAVD88 (2009.55) 
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      Figure 11: Required Borrow/Fill Computations for  

       Allowable +0.25’ Tolerance (+0.75’ NAVD88 (2009.55)) 
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     Figure 12: Required Borrow/Fill Computations for  

     Allowable -0.25’ Tolerance (+0.25’ NAVD88 (2009.55)) 
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FUTURE REQUIREMENTS 

Future requirements will be provided in the 95% review. 
 

5.6 Real Estate Determination and Acquisitions 
To be provided at 95% design. 

 

5.7 Relocations 
A field investigation was executed for each of the New Zydeco Ridge project sites.  No 
relocations were found.   However, there is an AT&T fiber optic line buried along the access 
corridor adjacent to old Spanish Trial Road.  The cable may require relocation for a small 
reach, but has not been determined at this time.  The owner has been contacted and made 
aware of the proposed plan and coordination in the process. 

 
The databases used to identify potential pipelines, power lines and transmission lines within 
the area of the projects were HTSI, DNR SONRIS GIS, NPMS-LA, USDOT, Homeland 

Security Infrastructures Program 2012 and NOAA.  The lines were visually confirmed, as 
well as a confirmation from owner. The owner located within the project is as follows: 

 
Owner Type Number of Lines POC

Entergy 
Power Line 

Power lines
and poles 

2 line and associated
poles 

James Sholar
jsholar@entergy.com 

Office:  504-219-4204 
Cell: 504-390-9414 

AT&T Underground
Fiber optic cable 

1 Steve Bergeron 
sb0708@att.com 

 
Office: 985-327-

6432
 

Table 8: List of Facilities 
 

Entergy will be notified of when the Corps is within the project area only for the purpose of 
awareness. There’s no intention to impact the power lines or poles. 

 

6. Implementation of Lessons Learned 
The Lessons Learned Memo will be included at the final submittal. 
 
 
7. Cost Estimates 
 

7.1 Independent Government Estimate (IGE) 
The IGE was prepared using the following criteria, 
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 The cost estimates for the mitigation sites were prepared utilizing MII Software, the 
Cost Engineering Dredge Estimating Program (CEDEP) dredge estimating 
program, and unit pricing. The estimated costs were based upon an analysis of 
each line item evaluating quantity, production rate, and time, together with the 
appropriate equipment, labor and material costs. All of the construction work is 
common to the CEMVN. In addition, all labor, equipment and materials are 
typical of this type of construction and are currently available. 

 
 Lands and damages were calculated by CEMVN Real Estate Division. The real 

estate costs also include administrative and acquisitions costs for building the 
mitigation features. 

 
 Assumes there are no relocations required for this project. 

 
 Quantities were provided by CEMVN Engineering Division (Civil Branch). 

 
 This estimate assumes that the contractor will be working 10 hours days for land 

work and 24 hours a day for dredging work, seven (7) days a week. Equipment 
rates were taken from the USACE EP-1110-1-8, Region III, 2009. 

 
 Labor rates were based on historical rates taken from contractor payrolls for local 

jobs. All material prices were based on quotes received from suppliers with local 
sales tax applied. 

 
 The Engineering and Design (E&D) percentage rate includes such costs as project 

management, engineering, planning, designs, investigations, studies, reviews, 
value engineering and engineering during construction (EDC).  A percentage of 
6% was used in most cases because the type of work is typical to the New Orleans 
District for this type of work. 

 
 The Supervisory and Administration (S&A) rates for USACE civil works districts 

historically range between 7.5% and 10%.  A percentage of 8% within the 
historical range was selected. 

 
 Field office overhead is included in the operating cost of the dredge. 

 
 Home office overhead was based on 15% which is within the historical range used 

by New Orleans District. 
 

 Profit was calculated by the Weighted Guidelines Method. 
 

 Bond was assumed to be 1%. A contingency rate of 25% was developed by first 
looking at the recommended rate of 20% for feasibility level studies over 
$10,000,000 as shown in ER 1110-2-1302 and then looking at the various high 
risk issues. 
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 Contingencies for the mitigation projects include problems higher than expected 

settlement or erosion, damaging weather events during the construction phase of 
the project, dredge market conditions and fuel prices. 

 
 The operations and maintenance estimates were developed using unit costs from 

historical bid data and information provided by the Environmental office. 
 

7.2   MCACES 
Updates 
At this time MCACES updates will be provided for review under separate cover. 
After award of the project the MCACES updates will be included in Appendix E. 

 

 
 

8. Technical Review Documentation 
 

 

Technical review documentation shall be included as an appendix in the DDR.  A copy 
of the Statement of Technical and Legal Review for the design and P&S shall be included 
in the DDR. The documentation from the ATR team required by the QCP may be either 
included or referenced in the DDR. 

 
Review Type Key Decision 

Point 
Date of Review Documentation 

Available 
Project Delivery Team 
(PDT) Review 

  14 Nov 2014  

District  Quality 
Control (DQC) Review 

  14 Nov 2014  

Agency Technical 
Review (ATR) 

  14 Nov 2014  

Bid ability, 
Constructability, 
Operability & 
Environmental  Review 
(BCOE) Certification 
Letter 

  TBD  

Statement of Technical 
& Legal Review 

  TBD  

       

Table 10: Review Documentation 
 
 
 
 

9. APPENDICES 
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Lake Pontchartrain and Vicinity Mitigation 

Turtle Bayou North Intermediate Marsh Restoration 

Orleans Parish, Louisiana 

September 2014 

INTRODUCTION	
The Turtle Bayou North Intermediate Marsh Restoration project is located in the Bayou Sauvage 
National Wildlife Refuge, which is in New Orleans East.  Bayou Savage is the largest urban national 
wildlife refuge and is located about 15 minutes away from the French Quarter.  It was established in 
1990 and consists of over 24,000 acres of fresh and brackish marshes and coastal hardwood forests.  
The majority of this refuge is contained within the Hurricane and Storm Damage Risk Reduction System.   

PROJECT	BORDERS	
To the east of the Turtle Bayou North Intermediate Marsh Restoration site is Highway 11, and just 
beyond hwy 11 is the HSDRRS Levee – LPV‐109.  Turtle Bayou is to the west of the project site.  Blind 
Lagoon is to the south. Interstate 10 is to the west.       

 

Figure 1 
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GEOTECHNICAL	INVESTIGATIONS	AND	ANALYSIS	
In order to determine the physical characteristics and behavior of the soils associated with Lake 
Pontchartrain and Vicinity Mitigation at Turtle Bayou, geotechnical investigations and analyses were 
performed.  The USACE New Orleans District drill crew was tasked to collect soil borings.  Laboratory 
testing was performed by the New Orleans District soils lab and FFEBJV, LLCs to determine soil 
characteristics.  The geotechnical branch of the New Orleans district analyzed stability of the retention 
dikes, and calculated settlement of the restoration areas.  

Four geoprobes (BSFG‐7G to BSFG‐10G) were taken in Lake Pontchartrain to define the material planned 
for dredging.  Information about these borings can be found on plate 13.  This area will not be dredged 
deeper than elevation ‐18’ N.A.V.D. 88. 

 

FIELD	INVESTIGATION	
Three 5 inch undisturbed soil borings TB‐1U, B‐2U, and TB‐3U were advanced to forty foot depths 
(Plates 2 to 4).  Soil samples were laboratory tested for classification, strength, and compressibility.  
Borings in the project area were drilled during the period of July 10, 2014 through July 12, 2014.  A map 
showing the locations of undisturbed and borrow borings can be found on Plate 1. 

LABORATORY	TESTING	
The following tests were performed: 3‐point unconsolidated undrained triaxial shear, unconfined 
compression, consolidation, liquid and plastic limits, sieve analysis, classification, water content, and 
specific Gravity.  Detailed results of this testing can be found on soil boring logs plates 2 to 4, and 
Appendix B on the enclosed disc.  

SUBSURFACE	EVALUATION	
The project area is situated east of Turtle Bayou and west of Highway 11.   This is an area of low relief 
averaging  near  sea  level*.    The  surface  is  composed  of  swamp/marsh  deposits  that  are  found  from 

approximately ‐2 to ‐6 feet in elevation. Swamp/marsh deposits are composed of predominantly organic 
clays, fat clays, peat and wood.  Natural levee deposits underlie the swamp/marsh and are found from    

‐3  feet to  ‐7  feet  in elevation.   Natural  levee deposits consist of predominantly  fat and  lean clays and 
silts with some sand layers.  Interdistributary deposits underlie the natural levee and are found from ‐5 
to ‐24 feet in elevation.  Interdistributary deposits consist of soft and medium, fat clay interbedded with 
occasional  lenses of silt and  lean clay.   Nearshore gulf deposits underlie  interdistributary deposits and 
are found from ‐18 feet to ‐36 feet in elevation.  Nearshore gulf deposits are composed predominantly 
of  sand  and  silty  sand with numerous  shell  fragments.    Pleistocene deposits underlie  nearshore  gulf 
deposits.  The top of the Pleistocene is approximately ‐30 feet in elevation and these deposits extend to 
an unknown depth. The Pleistocene deposits are stiff to very stiff oxidized clays with some interbedded 
layers and lenses of silts and sands.  The Geologic Profile can be found on plate 5. 

Groundwater is at or near the surface in the project area. 
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* All elevations are NAVD 88 

SETTLEMENT	ESTIMATE	ANALYSIS	
Due to the inherent uncertainties associated with estimating settlement, it is important to point out that 
settlement calculations are only an estimate of future settlement.     

Settlement for Primary consolidation of the foundation due to the weight of the marsh was analyzed 
based on Das’ 6th edition of Principles of Geotechnical Engineering and with the Settle3D program.  
Settle3D was developed by Rocscience Inc., and is a 3‐dimensional program for the analysis of vertical 
consolidation and settlement under foundations, embankments and surface loads.  Settlement 
parameters were developed using actual consolidation test results and correlations were developed 
based on the document “Strength and Compressibility Correlations for N.O. Area Soil”, soil mechanics 
formulas and curves. The primary purpose of the settlement analysis was to develop an estimated 
settlement curve showing the anticipated settlement over time.  The settlement estimates depend on 
the soil thickness, compression index, initial void ratio, coefficient of consolidation, initial and increase in 
overburden stress.  Besides primary consolidation of the foundation, settlement of the dredged material 
was also estimated.  The settlement consists of shrinkage of the dredged material above the water line 
and consolidation of the entire thickness of the dredged material.  Shrinkage was estimated as 25% and 
consolidation 10%.  The time rate for shrinkage and consolidation was developed based on a standard 
curve that is based upon experience with similar projects.    

Material from Lake Pontchartrain shall be dredged to restore the Turtle Bayou project area, figure 1 on 
page 3 shows this site.  The marsh is approximately 180 acres and the desired long term marsh target 
elevation ranges from +0.5 feet to ‐0.5 feet NAVD 88.  The dike was analyzed to an elevation of 4 feet 
with dredged fill to elevation +2 feet. The unit weight of the borrow material from Lake Pontchartrain 
was conservatively assumed to be 100 pcf.  The water surface elevation is 0’.  (See Appendix A)  

Settlement curves with initial slurry elevations at +2, +1.5, +1, +0.5, and +0 feet NAVD88 were 
developed these can be found on page 7 of this report and in Appendix A.   

STRENGTH	LINE	
The foundation stratification and soil design parameters were created from soil borings TB‐1U to TB‐3U 
and are shown on Plate 6.  

SLOPE	STABILITY	ANALYSIS	
Slope stability analysis was performed on the earthen retention dikes for the marsh using Slope/w of the 
Geostudio suite of geotechnical software.  The slope stability of the dike has the driving force induced by 
the soil weight.  In response to the driving force, the subsurface soils have a resistant force in the form 

of shear strength, which attempts to keep the slope from sliding.  Both the driving forces and the 
resisting forces are dependent on the geometry of the situation.  The computer program Slope/W 

developed by GeoStudio is a software product that computes factors of safety against potential failure 
by the Spencer method which analyzes slices of various slip surfaces with the limit equilibrium of the 
forces and moments.  Both Block and Entry/Exit analyses were performed.  Stability analyses of the 
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extreme, operation, and construction cases were performed.  The extreme case has the dredged 
material to the top of the dikes; it assumes that the dredged material does not have any cohesion as it is 
being pumped into the marsh creation area.  The operation case analyzes the dredged material on one 
side of the dike.  The construction case analyzes stability for the temporary case where in‐situ material is 
excavated to construct the retention dike.  The required minimum factor of safety is 1.3 for the 
operation case, and 1.2 for the construction and extreme cases.  

DIKE	DESIGN	
The dike has a crown width of 5’ and side slopes of 1V on 3H.  To account for the fill settlement and the 
desired freeboard, the crown elevation is +4 feet.  The water surface elevation is 0 feet and the average 
existing ground surface is at ‐2 feet.   A minimum composite section made up of surveyed cross sections, 
which can be found in Appendix C was used to determine the existing ground surface elevations.  The 
earthen dike material is assumed to have a unit weight of 100 pcf and cohesion of 200 psf.  

For the extreme construction case, the slurry is to the top of the dike.  The slurry has a unit weight of 
100 pcf and zero strength during initial pumping.  

The excavation slopes for the borrow are 1V on 3H, with a bottom elevation of ‐10 feet.  Interior borrow 
pits for retention dikes will need to be located a minimum of forty feet away from the toe of the toe of 
the retention dike.  The deepest borrow pit anticipated is to elevation ‐10’ N.A.V.D. 88.  This bottom 

elevation was analyzed for stability. 

For the operation case, the fill is to +2 feet for the marsh, the fill properties are assumed to have a unit 
weight of 100 pcf and cohesion of 100 psf.  

The foundation stratification was developed from borings TB‐1U, TB‐2U and TB‐3U which consist of 
strata of clay, silty sand and silt (Plate 6).   

Side  Slip Surface Type  Plate Number  Factor of 
Safety 

Top of Dike Extreme Case – Required Factor of Safety = 1.2 
Inside to Outside 

of BU 
Block (Non Circular)  8  2.23 
Entry Exit (Circular)  7  2.25 

Construction Case – Required Factor of Safety = 1.2 
Dike failing 
towards borrow 
pit 

Block (Non Circular)  10  2.68 
Entry Exit (Circular)  9  2.57 

Operation Case – Required Factor of Safety = 1.3 
Marsh Creation 
side to outside of 
BU Area 

Block (Non Circular)  12  2.46 
Entry Exit (Circular)  11  2.54 

RECOMMENDATIONS	
Stability analyses show that no berms are required for any dike that has an elevation of +4 feet or lower 
which has 1 vertical on 3 horizontal side slopes.   Past construction practices show that dikes should be 



7 | P a g e  
*  All elevations are in N.A.V.D. 88 

built two feet higher than the marsh creation level, one foot of slurry while pumping and an additional 
foot of freeboard. 

FUTURE	CONSIDERATIONS	
Dikes used for retention of future dredging events must be maintained prior to dredging.  For future 
dredging events, the dikes will need to be lifted or the fill will be sloped down to the settled elevation of 
the dike.  Future dredging events are not considered in this report.  

 

Figure 2 
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Year
Foundation 

consolidation from 

Settle 3D, ft

Fill shrinkage above 
the water line, ft

Fill consolidation, ft Elevation

0 0.00 0.00 0.00 1.50
0.25 0.21 0.01 0.01 1.27
0.5 0.22 0.02 0.02 1.25
1 0.22 0.04 0.04 1.21
2 0.22 0.12 0.12 1.04
5 0.22 0.27 0.25 0.76
10 0.22 0.37 0.34 0.57
30 0.22 0.38 0.35 0.56
50 0.22 0.38 0.35 0.56

Fill +1.5
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Fill +1.5 ‐ Dredged Fill Time Percent Used Shrinkage and Consolidation

25% Fill shrinkage ‐ above the water line
Rate 10% 33% 72% 98% 100% 100%
Time year 1 year 2 year 5 year 10 year 30 year 50
Amount 0.25*1.5*0.1 0.25*1.5*0.33 0.25*1.5*0.72 0.25*1.5*0.98 0.25*1.5 0.25*1.5
(in feet NAVD88) 0.0375 0.12375 0.27 0.3675 0.375 0.375

10% Fill consolidation 
Rate 10% 33% 72% 98% 100% 100%
Time year 1 year 2 year 5 year 10 year 30 year 50
Amount 0.1*3.5*0.1 0.1*3.5*0.33 0.1*3.5*0.72 0.1*3.5*0.98 0.1*3.5 0.1*3.5
(in feet NAVD88) 0.035 0.1155 0.252 0.343 0.35 0.35
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Material
Name

Color
Unit

Weight
(kips/ft3)

Sat. Unit
Weight

(kips/ft3)

Es
(ksf)

Eur
(ksf)

Material
Type

Cc Cr OCR e0
Cv

(ft2/y)
Cvr

(ft2/y)
B-bar

Ch/Cv
Ratio

Kh/Kv
Ratio

Su A
(kips/ft2)

Su S Su m

CH -2 to -8 0.112 0.112 55 55 Non-Linear 0.347 0.057 3.2 1.007 50.37 50.37 1 1 1 0 0.2 0.8

ML -8 to -15 0.118 0.118 0 0.2 0.8

CH -15 to -20 0.111 0.111 55 55 Non-Linear 0.5 0.071 3 1.22 72.635 72.635 1 1 1 0 0.2 0.8

SM -20 to -30 0.12 0.12 0 0.2 0.8

CH -30 to -42 0.12 0.12 200 200 Non-Linear 0.315 0.045 2.8 0.932 244.55 244.55 1 1 1 0 0.2 0.8
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max (stage): 0 ft
max (all):   0.217 ft

Stage 1 = 0 y                                                                                                Consolidation Settlement

Analysis Description Marsh placed to elevation +1.5 feet NAVD88
Company U.S. Army Corps of EngineersDrawn By Bich Quach
File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration

SETTLE3D 3.005
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Stage 2 = 0.25 y                                                                                                Consolidation Settlement

Analysis Description Marsh placed to elevation +1.5 feet NAVD88
Company U.S. Army Corps of EngineersDrawn By Bich Quach
File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration

SETTLE3D 3.005
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Stage 3 = 0.5 y                                                                                                Consolidation Settlement

Analysis Description Marsh placed to elevation +1.5 feet NAVD88
Company U.S. Army Corps of EngineersDrawn By Bich Quach
File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration

SETTLE3D 3.005
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Stage 4 = 1 y                                                                                                Consolidation Settlement

Analysis Description Marsh placed to elevation +1.5 feet NAVD88
Company U.S. Army Corps of EngineersDrawn By Bich Quach
File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration

SETTLE3D 3.005
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Analysis Description Marsh placed to elevation +1.5 feet NAVD88
Company U.S. Army Corps of EngineersDrawn By Bich Quach
File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration
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Analysis Description Marsh placed to elevation +1.5 feet NAVD88
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File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project
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Analysis Description Marsh placed to elevation +1.5 feet NAVD88
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Analysis Description Marsh placed to elevation +1.5 feet NAVD88
Company U.S. Army Corps of EngineersDrawn By Bich Quach
File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration
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Stage 9 = 50 y                                                                                                Consolidation Settlement

Analysis Description Marsh placed to elevation +1.5 feet NAVD88
Company U.S. Army Corps of EngineersDrawn By Bich Quach
File Name Consolidation at +1.5.s3zDate 9/12/2014, 10:00:30 AM

Project

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration
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Settle3D Analysis Information

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration
 

Project Settings

Consolidation at +1.5.s3zDocument Name
LPV Mitigation - Turtle Bayou Intermediate Marsh RestorationProject Title
Marsh placed to elevation +1.5 feet NAVD88Analysis
Bich QuachAuthor
U.S. Army Corps of EngineersCompany
9/12/2014, 10:00:30 AMDate Created
BoussinesqStress Computation Method

Time-dependent Consolidation Analysis
yearsTime Units
feet/yearPermeability Units

Use average properties to calculate layered stresses
 

Stage Settings

Time [years]NameStage #
0Stage 11

0.25Stage 22
0.5Stage 33

1Stage 44
2Stage 55
5Stage 66

10Stage 77
30Stage 88
50Stage 99

 

Results

Time taken to compute: 0 seconds

 
Stage: Stage 1 = 0 y

MaximumMinimumData Type
0.0585520Total Settlement [ft]

00Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.1970Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.004094550Total Strain
2.8460.2374Pore Water Pressure [ksf]

0.22520.1126Excess Pore Water Pressure [ksf]
00Degree of Consolidation [%]

6.149660.0095232Pre-consolidation Stress [ksf]
3.21Over-consolidation Ratio

1.215460Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 2 = 0.25 y

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration: Page 1 of 5
SETTLE3D 3.005

Consolidation at +1.5.s3z U.S. Army Corps of Engineers   9/12/2014, 10:00:30 AMPage A-24



MaximumMinimumData Type
0.2723320Total Settlement [ft]

0.213780Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.333610.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.709390.1248Pore Water Pressure [ksf]

0.08859110Excess Pore Water Pressure [ksf]
98.53330Degree of Consolidation [%]
6.149660.115576Pre-consolidation Stress [ksf]
2.715551Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 3 = 0.5 y

MaximumMinimumData Type
0.2745920Total Settlement [ft]

0.216040Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.395630.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.647370.1248Pore Water Pressure [ksf]

0.02657080Excess Pore Water Pressure [ksf]
99.59480Degree of Consolidation [%]
6.149660.115576Pre-consolidation Stress [ksf]
2.678861Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 4 = 1 y

MaximumMinimumData Type
0.2754320Total Settlement [ft]

0.216880Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.419810.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.623190.1248Pore Water Pressure [ksf]

0.002388310Excess Pore Water Pressure [ksf]
99.96380Degree of Consolidation [%]
6.149660.115576Pre-consolidation Stress [ksf]
2.674231Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 5 = 2 y

LPV Mitigation - Turtle Bayou Intermediate Marsh Restoration: Page 2 of 5
SETTLE3D 3.005

Consolidation at +1.5.s3z U.S. Army Corps of Engineers   9/12/2014, 10:00:30 AMPage A-25



MaximumMinimumData Type
0.2755140Total Settlement [ft]
0.2169620Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.422180.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.620820.1248Pore Water Pressure [ksf]

1.92247e-005-7.38777e-023Excess Pore Water Pressure [ksf]
99.99970Degree of Consolidation [%]
6.149660.115576Pre-consolidation Stress [ksf]
2.674231Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 6 = 5 y

MaximumMinimumData Type
0.2755150Total Settlement [ft]
0.2169630Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.42220.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.62080.1248Pore Water Pressure [ksf]

9.238e-012-4.2981e-023Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]

6.149660.115576Pre-consolidation Stress [ksf]
2.674231Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 7 = 10 y

MaximumMinimumData Type
0.2755150Total Settlement [ft]
0.2169630Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.42220.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.62080.1248Pore Water Pressure [ksf]

3.38488e-016-2.33486e-016Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]

6.149660.115576Pre-consolidation Stress [ksf]
2.674231Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 8 = 30 y
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MaximumMinimumData Type
0.2755150Total Settlement [ft]
0.2169630Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.42220.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.62080.1248Pore Water Pressure [ksf]

3.36474e-016-2.32488e-016Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]

6.149660.115576Pre-consolidation Stress [ksf]
2.674231Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Stage: Stage 9 = 50 y

MaximumMinimumData Type
0.2755150Total Settlement [ft]
0.2169630Consolidation Settlement [ft]
0.0585520Immediate Settlement [ft]

00Secondary Settlement [ft]
0.350.175Loading Stress [ksf]

2.42220.1126Effective Stress [ksf]
5.0430.2374Total Stress [ksf]

0.2569470Total Strain
2.62080.1248Pore Water Pressure [ksf]

2.32344e-016-3.36182e-016Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]

6.149660.115576Pre-consolidation Stress [ksf]
2.674231Over-consolidation Ratio
1.211920Void Ratio
79.39220Permeability [ft/y]

244.550Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [ft]
00Average Degree of Consolidation [%]

1.03140Undrained Shear Strength
 

Embankments

1. Embankment

(-50000, 0) to (50000, 0)Center Line
1Number of Layers
90 degreesNear End Angle
90 degreesFar End Angle
100000Base Width

 

Right Bench Width (ft)Right Angle (deg)Unit Weight (kips/ft3)Height (ft)Left Angle (deg)Left Bench Width (ft)StageLayer
0900.13.5900Stage 1 = 0 y1

 

Soil Layers

Ground Surface Drained: Yes
Drained at BottomDepth [ft]Thickness [ft]TypeLayer #

No06CH -2 to -81
Yes67ML -8 to -152
No135CH -15 to -203

Yes1810SM -20 to -304
No2812CH -30 to -425
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Soil Properties

CH -30 to -42SM -20 to -30CH -15 to -20ML -8 to -15CH -2 to -8Property
_______________Color

0.120.120.1110.1180.112Unit Weight [kips/ft3]
0.120.120.1110.1180.112Saturated Unit Weight [kips/ft3]

EnabledDisabledEnabledDisabledEnabledImmediate Settlement
2005555Es [ksf]
2005555Esur [ksf]

EnabledDisabledEnabledDisabledEnabledPrimary Consolidation
Non-LinearNon-LinearNon-LinearMaterial Type

0.3150.50.347Cc
0.0450.0710.057Cr
0.9321.221.007e0

2.81313.2OCR
244.5572.63550.37Cv [ft2/y]

111B-bar
00000Undrained Su A [kips/ft2]

0.20.20.20.20.2Undrained Su S
0.80.80.80.80.8Undrained Su m

11111Piezo Line ID
 

Groundwater

Piezometric LinesGroundwater method

0.0624 kips/ft3Water Unit Weight
 

Piezometric Line Entities

Depth (ft)ID
-2 ft1

 

Query Lines

Vertical DivisionsHorizontal DivisionsEnd LocationStart LocationLine #
Auto: 672050000, 0-50000, 01
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Appendix	B	
Laboratory	Test	Data	

 

 

 

 

 

 

   

 

































































































































































































Appendix	C	
Survey	Cross	Sections	

 

 

 

 

 

 

 



H
S

D
R

R
S
 -
 L

P
V
 M

IT
IG

A
T
IO

N

K
O

R
. 

B
R

O
U

S
S

A
R

D

A
N

S
I 

D

1
0
0
0

R
B

R
B

O
R

L
E

A
N

S
 P

A
R
IS

H
, 
L

A

3
/2

6
/2

0
1
4

N

IM
 R

E
S

T
O

R
A

T
IO

N
  

T
U

R
T

L
E
 B

A
Y

O
U
 N

O
R

T
H
 

M
A

R
 2

0
1
4

T
B

N
-0

1
 T

U
R

T
L
E
 B

A
Y

O
U
 N

O
R

T
H
 R

O
E
.D

G
N

C
/L
 O

F
 L

E
V
E
E

PONTCHARTRAIN
EAST LAKE 

TO BORROWMIN
 2,00

0’

H
W

Y
 1

1

B
A

Y
O

U
 S

A
U

V
A

G
E
/ 
IR
IS

H
 B

A
Y

O
U
 C

A
N

A
L

ACCESS - APPROX 18,500’

DISCHARGE PIPELINE 

I-
10

2500
’

8
0
0
0
’

UNDER HWY 11

2-42’ CMP 

Lat 30°05’35.266" 

Lon 89°51’59.049" 

LEGEND:

TEMPORARY DREDGE P/L

T
U

R
T
L
E
 B

A
Y

O
U

CONSTRUCTED UPON GEOTEXTILE

(APPROX 16,000 LF) TO BE 
EARTHEN WEIRS, AND CLOSURES; 

PROPOSED RETENTION DIKES,

17 ACRES OF DIKE FOOTPRINT)
3.5 ACRES OF EXIST MARSH, AND 
(APPROX 180 ACRES-TOTAL, LESS 
IM MARSH CREATION SITE "TBN"

1-1,000 L.F. AND 1-1,800 L.F

EARTHEN CLOSURE DIKES

8
0
0
0
’

2500
’

Lat 30°08’2.217" 

Lon 89°50’39.625" 

Lat 30°06’52.708" 

Lon 89°49’55.973" 

Lat 30°06’22.624" 

Lon 89°50’26.424" 

Lat 30°06’42.753" 

Lon 89°50’16.948" 

Lat 30°06’42.494" 

Lon 89°50’21.991" 

Lat 30°06’20.778" 

Lon 89°50’36.754" 

Lat 30°06’25.125" 

Lon 89°50’30.167" 

Lat 30°06’40.850" 

Lon 89°50’20.958" 

C
H

E
F
 P

A
S
S

Lat 30°06’17.624" 

Lon 89°50’34.000" 

NEW ORLEANS DISTRICT

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

F
IL

E
 N

A
M

E
:

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
E

D
 B

Y
:

D
E

S
C

R
IP

T
IO

N

1

D

2 3

C

4 5

A

B

M
A

R
K

A
P

P
R
.

D
A

T
E
:

F
IL

E
 N

U
M

B
E

R
:

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

P
L

O
T
 S

C
A

L
E
:

P
L

O
T
 D

A
T

E
:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

C
O

N
T

R
A

C
T
 N

O
.:

IDENTIFICATION

SHEET

D
A

T
E

A
P

P
R
.

fiof Engineers

US Army Corps

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

N
E

W
 O

R
L
E

A
N

S
 D
IS

T
R
IC

T

N
E

W
 O

R
L
E

A
N

S
, 
L

O
U
IS
IA

N
A

BORROW PI
TORIGI

NAL 1
,800

’

Lat 30°07’50.357" 

Lon 89°51’4.614" 

Lat 30°06’49.388" 
Lon 89°50’2.969" 

Lat 30^07’58.897" 

Lon 89^50’46.622" 

ACRES)

WARD EXPANSION OF APPROX 128.6 

ACRES TOTAL AND INCLUDES A 700’ LAKE 

TURTLE BAYOU NORTH IM (APPROX 459.2 

FLOOD SIDE BRACKISH MARSH AND 

PROPOSED BORROW SITE FOR BOTH

SITE (PREVIOUSLY SURVEYED - 330.6 AC)

ORIGINAL SAUVAGE FS MARSH BORROW

SURVEYED (128.6 AC)

EXPANDED BORROW SITE TO BE 

C
O

R
R
ID

O
R
 (
2
4
.8
 A

C
)

4
0
0
’ 

W
ID

E
 A

C
C
E
S
S
 

AT ROAD C/L (9 AC)

CORRIDOR-BEGINS

2600’ BY150’ ACCESS

AT EAST BANK OF CANAL

EAST OF ROAD C/L AND ENDING

1300’ BY115’ ACCESS CORRIDOR 

OVHD PWRLN

AT&T SUB-CABLES &

11

T 11S / R 13E

T 11S/ R 14E

37

1

38

R-01

C
A

N
E

B
A

Y
O

U

 BAYOU
CHEVEE

 

B
A
Y
O

U

STUMP

PROPOSED BORING LOCATIONS

AND PROFILES

PROPOSED SURVEY CROSS SECTIONS

HIGHWAY.
CORRIDOR WHICH BEGINS AT THE CENTERLINE OF THE 
ADJACENT TO HWY 11 AND WITHIN THE ALLOWABLE 150’
5. EQUIPMENT MAY BE OFFLOADED WITHIN THE CORRIDER
THE CORRIDOR TO PRE-EXISTING CONDITION.
BACKFILLED WITH 1-2’ OF FILL AS NEEDED TO RESTORE 
4. ACCESS CORRIDOR ADJACENT TO HWY 11 SHALL BE 
SITE.
ASSIST IN THE DEVELOPMENT OF THE MARSH CREATION 
TO ALLOW FOR DISCHARGE OF EFFLUENT WATERS AND 
DEGRADE THE EARTHEN RETENTION FEATURES IN ORDER 
3. THE CONTRACTOR WILL BE ALLOWED TO GAP AND/OR 
RESTORATION SITE.
MAY BE OBTAINED ADJACENT TO AND OUTSIDE OF THE 
AREA, EXCEPT FOR THE CLOSURES WHERE BORROW 
FEATURES SHALL COME FROM WITHIN THE RESTORATION
2. BORROW FOR CONSTRUCTION OF EARTHEN RETENTION
IN THE DEVELOPMENT OF THE MARSH CREATION SITE.  
TO RETAIN THE DREDGED MATERIAL AND FACILITATE 
CLOSURES, SHALL BE CONSTRUCTED AS NECESSARY 
1. RETENTION DIKES AND/OR WEIRS, AS WELL AS 
NOTES:

0

SCALE

4000’2000’

















Appendix	D	
Reviews	–	ITR	and	Waterways	Section	

 

 

 

 

 

 

   

 



Responses to ITR comments 
 
1.  Change parameter to parameters on page 5, second sentence of the second 
paragraph under Settlement Estimate Analysis 
Concur: This has been updated in the report. 
 
2.  On the same page, second sentence of the third paragraph under the same 
section, there is no value for the number of acres 
Concur: this value has been added. 
 
3.  The factors of safety for plates 9 and 10 listed within the table on pages 6 
and 7 do not match those on the actual plates. 
Concur: The table has been updated to reflect the correct values. 
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Danton, Kelly L MVN

From: Scairono, Anthony J MVN
Sent: Friday, September 26, 2014 6:11 PM
To: Danton, Kelly L MVN
Cc: Quach, Bich N MVN
Subject: RE: Turtle Bayou Draft Report (UNCLASSIFIED)

Classification: UNCLASSIFIED 
Caveats: NONE 
 
I completed my review of Turtle Bayou Draft Report, and I only have three comments: 
 
1.  Change parameter to parameters on page 5, second sentence of the second paragraph under 
Settlement Estimate Analysis 
2.  On the same page, second sentence of the third paragraph under the same section, there is 
no value for the number of acres 
3.  The factors of safety for plates 9 and 10 listed within the table on pages 6 and 7 do not 
match those on the actual plates. 
 
Anthony 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Danton, Kelly L MVN  
Sent: Thursday, September 25, 2014 4:44 PM 
To: Scairono, Anthony J MVN 
Cc: Quach, Bich N MVN 
Subject: RE: Turtle Bayou Draft Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Anthony,  
 
How is your review coming?  Do you think you will be finished by close of business tomorrow?  
 
Thanks,  
Kelly 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Bonanno, Brian P MVN  
Sent: Monday, September 22, 2014 12:57 PM 
To: Danton, Kelly L MVN 
Cc: Scairono, Anthony J MVN; Woodward, Mark L MVN 
Subject: RE: Turtle Bayou Draft Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Kelly, 
 
Please get Bich to provide Anthony with a copy of the report ASAP and the charge number. 
 
Thanks, 
 
Brian 
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‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Woodward, Mark L MVN  
Sent: Monday, September 22, 2014 12:07 PM 
To: Bonanno, Brian P MVN 
Cc: Danton, Kelly L MVN; Scairono, Anthony J MVN 
Subject: RE: Turtle Bayou Draft Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Anthony Scairono 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Bonanno, Brian P MVN  
Sent: Monday, September 22, 2014 11:59 AM 
To: Woodward, Mark L MVN 
Cc: Danton, Kelly L MVN 
Subject: FW: Turtle Bayou Draft Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Mark, 
 
Need an engineer to conduct an ITR on Turtle Bayou (Marsh Creation LPV Mitigation Project). 
 
Thanks, 
 
Brian 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Danton, Kelly L MVN  
Sent: Monday, September 22, 2014 11:31 AM 
To: Bonanno, Brian P MVN 
Subject: FW: Turtle Bayou Draft Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Brian, 
 
Will the date for the Turtle Bayou final report stay the same (October 1st)?  Who will be 
doing the ITR? 
 
Thanks,  
Kelly 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Duplantier, Wayne A MVN  
Sent: Monday, September 22, 2014 11:18 AM 
To: Danton, Kelly L MVN 
Subject: RE: Turtle Bayou Draft Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
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Why the delay. Will the daft for the final report stay the same? 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Danton, Kelly L MVN  
Sent: Monday, September 22, 2014 10:27 AM 
To: Duplantier, Wayne A MVN 
Cc: Bonanno, Brian P MVN 
Subject: Turtle Bayou Draft Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Wayne,  
 
I spoke to Brian, he said he will try to get it out by tomorrow.  
 
Thanks,  
Kelly Danton 
USACE‐MVN 
Geotechnical Branch 
Phone (504)862‐1031 
Fax (504)862‐2987 
Kelly.M.Lefort@usace.army.mil 
 
 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
 
 
Classification: UNCLASSIFIED 



Comments to DRAFT LPV Mitigation Geotech Report (Sept 
2014) for Turtle Bayou IM Restoration 

1. Index to Plates; 

As the borrow borings are in 4 sheets, the Plate numbers for them will have to be 13 
through 16 and should be shown as such under the “Plate Number” column. 

These will be put onto one plate as soon as we receive survey information from the drill 
crew. 

2. A divider sheet for both APPENDIX B and APPENDIX C needs to be inserted into the 
report as was done for APPENDIX A. 
 
Concur: These sheets have been added. 
 

3. Turtle Bayou Boring Location Google Earth Map;   
a. The title block in the upper left corner refers to this as Map 1 of 3.  Where are maps 

2 and 3? 
The map has been updated to remove Map 1 of 3.  The original map was used in the 
Task Order to drill the borings, map 1 was a close up of the undisturbed borings and 
map 2 was a close up of the borrow borings.  It was determined that only one map 
was needed to show the boring locations.  

b. The lake borrow borings are labeled “BSFR” but the boring log sheets refer to them 
as “BSFG”.  These discrepancies need to be resolved. 
The label BSFR was a typographical error and has been corrected on the updated 
map. 

c. This map needs to be labeled “Plate 1” to agree with the Plate index. 
Concur: this has been updated 

 
4. The Boring Logs sheets for BOR TB-1U, TB-2U and TB-3U needs to be corrected as 

follows: 
a. Correct the elevation datum on each sheet from “NAVD” to “NAVD88”. 

Concur: this has been updated 
b. Insert “Plate 2”, “Plate 3” and “Plate 4” under “Sheet Identification Number” for each 
respective plate. 

Concur: this has been updated 
d. Complete title blocks on each boring log sheet/Plate 

Concur: this has been updated 



5. The Geologic Profile Plate;   Correct the Plate number in the bottom right hand corner to 
Plate 5. 
Concur: this has been updated 
 

6. Strength Line Plate;  
a. Add the plate number “6” in the bottom right hand corner. Concur: this has been 
updated 
b. Correct the vertical datum from “NGVD” to NAVD88”. Concur: this has been updated. 
 

7. Plates 9 and 10;   
These plates are supposed to address Construction Case – Circular and Non-Circular for 
the intermediate marsh restoration site, but for some reason show the beneficial use 
area to be at approx elevation –18’ NAVD88 and the file name is “Turtle Bayou borrow 
pit”.  Is this the lake borrow pit?  Please resolve as needed. 
Analysis was changed so that the bottom of the proposed borrow pit that will be used to 
obtain dike material is at elevation -10’ NAVD88.  
 

8. Plate 11;   
This plate is labeled “Operation Case – Non Circular”, as is Plate 12.  Should this plate be 
labeled “Circular” as alluded to in the write-up? Concur: this was corrected 
 

9. The four(4) Lake Borrow logs – Plates 13 through 16;   
a. Please be sure to include complete, full scale plates (with complete title blocks) in the 
final report for each boring. These borrow borings are now shown on one plate, as is 
typical with general type borings. 
b. Be sure to correct the datum to read “NAVD88” on all plates. Concur: This has been 
updated. 
c. Correct the elevations on all plates. Concur: elevations have been updated.  Elevations 
were not taken by the drill crew, but were inferred from surveys of the borrow pit in the 
lake.  
d. Do the boring names/labels need to be corrected as they disagree with Plate 1 
(Google Earth Plan map of all borings) Boring names on these plates are correct the map 
was corrected.  
 

10. Appendix A;   
a. Add the vertical datum of “NAVD88” to all of the plots in this appendix. Concur, this 
has been added.  



b. Additional comments to the settlement curves ; based off of an e-mail from Brian 
Bonanno, dated 18 Sep 14, requesting the “target construction grade” for the dredge 
fill, and my follow-up e-mail that date providing a long term marsh elevation of 0.0’ 
NAVD88, these curves do not address the 0.0’ NAVD88 long term target grade provided.   
 
Please revise these settlement curves to show the initial dewatered elevation of the 
dredge full that will be required to obtain the required 0.0’ NAVD88 target grade.  We 
should also have an extra curve just below the one developed for the 0.0’ nAVD88 
target curve. 
Concur: curves to address the 0.0’ NAVD88 long term target grade have been provided. 
 
One added and minor note; the curves for fill at +4.0, +3.5 and +3.0’ can be eliminated, 
if desired, based off of the long term grade of 0.0’. 
Concur: These curves have been deleted. 
 
c. Consolidation and shrinkage charts/tables are provided for fill placed to +4.0’.  Is 
there a reason for this when the long term grade is to be 0.0’?  These charts/tables 
should be replaced with ones that pertain to the initial fill grade that will be required to 
achieve the long term elevation of 0.0’ NAVD88 (i.e. appears to be between +1.0 and 
+0.5’ NAVD88 at year 0 based off of curves provided) requested on 18 Sep 14. 
Concur: Charts and tables have been updated to include fill placed to +1.5’ NAVD88. 

d. “Roc Science” Consolidation Settlement charts and graphics. 

Again, all of these pertain to Settlement fill at +4.0’.  They need to be replaced with 
those pertaining to the settlement fill grade required to obtain a long term fill elevation 
of 0.0’ NAVD88. 

Concur: These have been replaced with settlement fill to +1.5’ NAVD88. 

e. The Semi-compacted fill shrinkage curve really needs some clarification. 
Concur: Tables on pages A-13 and A-14 of Appendix A have been updated to better 
explain the calculations used to determine the shrinkage curve. 

11. APPENDIX C. 
a. Insert a divider/ header sheet as done for Appendices A and B. The divider has been 
added for this appendix.  
b. The cross sections are not legible and need to be re-plotted on larger paper (i.e. 
11X17) when plotted to PDF files, and maybe on multiple sheets rather than all of them 
on one page. Concur: The cross sections have been plotted on multiple sheets.    
 



12. GEOTECH REPORT WRITE-UP 
 
a. Page 4, paragraph entitled “PROJECT CONSTRAINTS; BORROW”.  This paragraph is 
confusing as it first seems to be addressing lake borrow, followed by borrow for 
retention dikes, and then again lake borrow.  Need to be sure that the report clearly 
states which borrow feature is being addressed.  Also, the “-18’ NAVD88” was the 
maximum depth provided to Kelley Danton for the LAKE borrow.  Was this depth also 
used as the maximum for dike stability for the retention dikes to be constructed in the 
restoration area?  If so, then we simply need to be sure that it is clearly spelled out in 
the report.  (FYI – (-)18’ NAVD88 will not be allowed for construction of the retention 
dikes, unless ED-F determines that to be warranted due to soil conditions)                  
Interior borrow pits will not be deeper than elevation -10’ NAVD88.  This was analyzed 
for stability.  A sentence was added to the first paragraph in this section “This area will 
not be dredged deeper than elevation -18’ N.A.V.D. 88”.   
 
 
b. “FIELD INVESTIGATIONS”.  This paragraph states that the 3 Turtle Bayou borings are 
on Plates 1 to 3.  According to the Plate index on page 2, these borings are on Plates 2 to 
4.  Same comment applies to the next paragraph “LABORATORY TESTING”.  Concur: 
plate numbers have been updated in these sections.  
 
c. “SETTLEMENT ESTIMATE ANALYSIS”.  In the 2nd paragraph, a blank space is left in the 
2nd sentence.  If this is to be the total acres of the marsh restoration area, then it should 
be entered as 180, as depicted in the map on page 3.   
Concur: This has been added. 
The remaining figures in this paragraph need to be revised to address what Geotech 
Branch determines the initial elevation of the fill to be in order to achieve the long term 
elevation of 0.0’ NAVD88 that provide to Brian Bonanno on 18 Sep 14.  
Figures have been updated, the stability design is thought to be conservative.  The dike 
elevation can be reduced or the slopes may be made less steep if necessary to achieve 
project goals.   
 
d. “SETTLEMENT CURVES”.  See previous comments addressing additional curves 
required and the ability to eliminate some (from +4 to +3), if desired by Geotech Branch. 
Concur: Additional Curves have been provided. 
 
e. “EARTHEN DIKE”.  Based off of the survey performed, and an e-mail provided to 
Geotech Branch on 18 Sep 14, the water surface in the Turtle Bayou IM area was -0.4’ 



NAVD88 at the time of the survey.  Was this simply rounded by Geotech Branch as the 
report shows “0” as the water surface?  Also, based off of a meeting with Kelly Danton, I 
had been informed that the slopes for the retention dikes would be 1 on 3, but the 
report says 1 on 4.  Just need clarification as to which slope is the correct one and to be 
used for the P&S?  The water surface elevation was rounded to elevation 0 feet N.A.V.D. 
88.  An exact water level elevation was not used because the 18 Sep 2014 email also 
stated that this is an enclosed basin and levels will vary by rainfall events, droughts, etc.  
Dike slopes are 1V on 3H; the report has been corrected to reflect this.     
 
The 3rd paragraph again addresses a borrow depth of -18’ for the retention dikes which 
just so happened to coincide with the maximum depth for borrow in the lake that was 
provide to Geotech Branch.  What generated this specific borrow depth for the earthen 
dikes? There was a miscommunication, it was believed that both the dredged borrow pit 
and the interior borrow pit were both to be excavated to no deeper than elevation -18 
feet N.A.V.D. 88.  This has been corrected and the report and stability analyses were 
updated to reflect an interior borrow pit that extends no deeper than elevation -10 feet 
N.A.V.D. 88 will be used. 
 
The last paragraph addresses +2’ as the fill elevation for the operation case for the 
marsh.  Why +2’?  The stability analysis was run with a marsh elevation of +2’ N.A.V.D. 
88, this is conservative and a lower elevation of marsh will be stable.  
 

Rick Broussard 
9/29/2014 4:24 PM 
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Survey Report 
 





 

 
 

Section 1 
General Project Description and Background 

 
This project is for the Department of the Army, New Orleans District, Corps of 

Engineers for Contract No. W912P8-10-D-0051, Task Order 127, HSDRRS Lake 
Pontchartrain and Vicinity Mitigation, Turtle Bayou North, Intermediate Marsh 
Restoration Survey. 
 
Statement of Work to be Performed 
 The required work consists of a topography/hydrographic survey of the proposed 
Turtle Bayou North marsh creation site, and the dredge access corridor leading from Lake 
Pontchatrain and crossing Irish Bayou Canal, the HSDRRS levee system, and LA HWY 
11. Chustz Surveying shall collect sixteen cross section ranges (TBN1-TBN16) within 
the proposed restoration site that will extend over variable lengths. All elevations shall be 
provided at 50 foot intervals along designated ranges and also at all grade changes. 
Chustz Surveying shall collect 23 additional cross section ranges (AC-AC23) along the 
proposed dredge discharge pipeline access route. Elevations shall be provided at 25 feet 
intervals along the designated ranges, while capturing all major grade changes. All 
pipelines, utilities, signs, fiber optic cables and aerial power link crossings, wells and 
other miscellaneous structures within the vicinity of the work area shall be located and 
noted. 
 

All surveys and submittals shall meet the requirements set forth in the USACE 
New Orleans District Guide for Minimum Survey Standards document found at: 
http://www.mvn.usace.army.mil/ed/edss/USACE_MVN_Min_Survey_Standards.PDF 
 
Horizontal Control 

Horizontal control shall be tied to a stable established benchmark and referenced 
to the State Plane Coordinate System using North American Datum of 1983 (NAD83).  
 
Vertical Control 

Vertical data will be tied to a stable benchmark and referenced to North American 
Vertical Datum of 1988 (NAVD88-2009.55).  
 
Equipment 

The topographic data for this job will be collected with a Trimble TSC 3, a 
Trimble TSC 2, two Trimble R6’s, a Trimble Dini Digital Level, two Trimble 5700’s, a 
Trimble Zephyr Geodetic Antenna, and a Trimble Trimark 3.  



 

 
 

Section 2 
Project Planning and Data Collection 

 
 On July 7, 2014, Chustz Surveying, Inc. deployed a four person Static GPS 
survey party to site and surrounding areas to conduct the GPS survey. The crew 
recovered monuments E 3146, 52 V 075 RESET, H 375, and set TBM TURTLE 
BAYOU at the work site. They then conducted a five hour Static GPS survey session on 
each monument. The crew returned the next day and conducted another five hour Static 
GPS survey session on each monument to complete the GPS Survey. 
  

The crew then located MVN-16 and made a tie utilizing VRS tied to GULFNet. 
Next they made three ties to TBM TURTLE BAYOU and tied back to establish 
temporary control. The crew returned the next day, set up their RTK base on TBM 
TURTLE BAYOU and set iron rods IR-1005 and IR-1006 for control. Next, they moved 
their base to IR-1005 and tied back to TBM TURTLE BAYOU for verification. Utilizing 
RTK, the crew then began to collect assigned cross sections. Over the next eight days, the 
three person crew continued conducting the topographic survey and collected the cross 
section data. On July 24, 2014 a two person crew performed a level peg test to ensure that 
all equipment was operating within 3rd order standards. Next, they ran a level loop from 
IR-1005, through FP 2807, IR-1006, FP 1165, and FP 1070, and back to IR-1005 to 
establish vertical control throughout the work area. On July, 28, 2014, a two person crew 
returned to site to finish the remaining topographic survey and cross section data. The job 
was completed this day including all required survey work and finished the job. 

 
Once the precise ephemerides were available for the GPS data, a Fully 

Constrained Station GPS Network was produced and all the topographic data was 
processed accordingly. The job was completed and submitted on Wednesday, July 6, 
2014. 



 

 
 

Section 3 
Submitted File Index 
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