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SCOPE OF SERVICES
FOR TOPOGRAPHIC AND BATHYMETRIC SURVEY

WEST BELLE PASS BARRIER HEADLAND
RESTORATION (TE-52) PROJECT
LAFOURCHE PARISH, LOUISIANA

November 24, 2014

INTRODUCTION

The Operations Division of the Coastal Protection and Restoration Authority of
Louisiana (CPRA) is responsible for monitoring, maintaining, and operating projects that
restore, create, enhance, and maintain coastal wetlands in Louisiana. Tasked with these
functions, CPRA periodically evaluate orthometric heights to determine project success
and ecosystem sustainability. Analysis of elevation change is an important tool used to
evaluate geomorphic alterations in headland and barrier island systems because these
ephemeral environments are shaped by erosional and longshore transport processes. This
Scope of Services will provide for topographic and bathymetric orthometric height
surveys of littoral, beach, washover, marsh, and bay environments for the West Belle
Pass Barrier Headland Restoration (TE-52) project. Specifically, previously established
cross sectional transects will be reoccupied and surveyed using Real Time Kinematic
(RTK) methods and the Louisiana Coastal Zone (LCZ) GPS Network. The
environmental consulting company hereafter referred to as the “Contracting Party”, will
perform the specified services according to this Scope of Services.

LOCATION & ACCESS

The West Belle Pass Barrier Headland Restoration (TE-52) project is located
approximately 2 miles southwest of Port Fourchon and is positioned 0.3 miles west of the
Belle Pass Rock Jetties in Lafourche Parish, Louisiana (figure 1 of appendix A). The TE-
52 project area occupies 411 acres (166 ha) and created or enhanced beach, dune, and
marsh habitats. The location of the specific survey transects to be occupied by the
Contracting Party are graphically illustrated in figure 2 of appendix A. The coordinates
for these monitoring stations were established using the UTM NAD 83 Coordinate
System in meters and will be provided to the Contracting Party in ESRI shapefile (.shp)
and Google Earth (.kml) formats. Figure | also depicts the location of highway and boat
access in the vicinity of this restoration project. Shape (.shp) and Google Earth (.kml)
files (UTM NAD 83) will also be made available to the Contracting Party to locate
highway, boat launch, and nautical routes. Further boat launch information can be found
at: http://lamarinas.losco.lsu.edu/

Permission to access the West Belle Pass Barrier Headland Restoration (TE-52)
project area is required from Mr. Lawrence ""Les" Rosso of the Louisiana Office of
1
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State Lands (Les.Rosso@la.gov) at least 48 hours prior to beginning any work in the
field. He is to be notified each time the Contracting Party visits the property except
where advance notice has been given for consecutive day visits. Further contact
information for Mr. Rosso is listed in appendix B.

SCOPE OF WORK

3.1

3.2

3.3

Minimum Standards

All topographic and bathymetric RTK surveys shall be conducted as per the
January 2013 Contractors Guide to Minimum Standards as required by the
Coastal Protection and Restoration Authority of Louisiana (CPRA). A digital
and/or paper copy of this document will be provided to the contractor.

Control

Static monuments used as a control are tied into the CPRA - Louisiana Coastal
Zone (LCZ) GPS Network. The Contracting Party shall conduct all surveying
activities using the TE23-SM-01 monument, which was statically surveyed into
the LCZ GPS network using the Geoid12A model. This monument is identified
by the Louisiana State Plane Coordinate System South Zone (LSZ), the North
American Horizontal Datum of 1983 (NAD 83), and the North American Vertical
Datum of 1988 (NAVD88). Monument LSZ and UTM NAD 83 coordinates are
listed in table 1 of appendix A, and the official data sheet is exhibited in figure 3
of appendix A. ESRI shapefiles (.shp) and Google Earth ((kml) files (UTM NAD
83 in meters) will also be provided to locate TE23-SM-01 monument.

Survey Overview

This scope of work includes completing topographic and bathymetric surveys of
littoral, beach, dune, marsh, and bay environments. These surveys will be
conducted on 26 cross sectional transects. These transects will be separated by
500 ft (152 m) intervals (figure 2). In addition, ten (10) settlement plates installed
for the TE-52 project in 2012 will be surveyed. This survey is the first in a series
of five post-construction surveys to be conducted for the West Belle Pass Barrier
Headland Restoration (TE-52) project. A pre-construction survey was completed
in Aug 2008, and the as-built survey was completed in Oct 2012. Elevation data
collected as part of this scope will be used to evaluate the created environments
and detect shoreface and headland migration trends. The TE-52 project is located
on the downdrift side of the Belle Pass Jetties; and as a result, very little sediment
is expected to nourish the project area from the larger eastern portion of the
Caminada-Moreau Headland.
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RTK Topographic Survey

The Contracting Party shall reference horizontal survey coordinates to the North
American Horizontal Datum of 1983 (NAD 83) using the Lambert Conformal
Conic Projection and the Louisiana State Plane South Zone (L.SZ) Coordinate
System. Vertical elevation surveys shall be referenced to the North American
Vertical Datum of 1988 (NAVD 88) and will utilize the Geoid 12A model to
determine orthometric heights. The data shall be reported in feet to two decimal
places.

The Contracting Party will topographically survey the subaerial (terrestrial)
segments of the 26 survey transects defined in figure 2 using Real Time
Kinematic (RTK) methods. The topographic portions of all transects will merge
with the bathymetric portions at the land/water interfaces. The topographic
portions will begin in the wading depth part of the shoreface and will extend
landward along the survey transects. Moreover, the topographic and bathymetric
portions of these transects will be separated by no more than 25 ft. All
topographic points shall be collected at significant breaks in the slope (i.e., dune
crests; dune toes; seaward berm; at all changes in elevation of 0.5 feet or greater,
etc.) so that the resulting data accurately depict the headland morphology. Survey
points shall be no more than 25 feet apart and may be closer depending on island
topography. Transects 8-21 bisect the northern containment dike and will extend
100 ft past the edge of the bay shoreline. All other cross sections (1-7 and 22-26)
will terminate at the northern limits of their respective transect line. ESRI
shapefiles (.shp) and Google Earth (.kml) files (UTM NAD 83 in meters) will be
provided to locate all 26 transects.

RTK Bathymetric Survey

The Contracting Party shall reference horizontal survey coordinates to the North
American Horizontal Datum of 1983 (NAD 83) using the Lambert Conformal
Conic Projection and the Louisiana State Plane South Zone (LSZ) Coordinate
System. Vertical elevation surveys shall be referenced to the North American
Vertical Datum of 1988 (NAVD 88) and will utilize the Geoid 12A model to
determine orthometric heights. The data shall be reported in feet to two decimal
places.

The Contracting Party will collect bathymetric data using a standard echo-based
surveying technique (fathometer) and Real Time Kinematic (RTK) methods.
Boat-based echo soundings data shall be corrected to compensate for water-level
fluctuations caused by surface waves, list, and astronomical tides. In addition, a
sampling rate of at least 5 Hz (5 points/second) should be used during data
collection. The tide correction shall be determined from an electronic water level
recorder which continuously records the water elevation and is installed or located
near the project area.
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The Contracting Party shall bathymetrically survey the subaqueous (aquatic)
segments of the 26 cross sectional transects defined in figure 2. The survey will
begin at the southern boundary of each transect line and proceed north for all 26
transects. The bathymetric segments will merge with the topographic survey at
the land/water interface. Moreover, the point separation between the topographic
and bathymetric portions of each transect will not exceed 25 ft. For the transects
that intersect the western spit (22-26) the survey can be conducted entirely
bathymetrically if water depth allows as long as the cross sections terminate at the
northern limits of their respective transect line. Likewise, the last 100 ft of
transects 8-21 can also be surveyed bathymetrically if water depth allows. ESRI
shapefiles (.shp) and Google Earth (.kml) files (UTM NAD 83 in meters) will be
provided to locate the survey transects for the 26 transects. Either during data
collection or post-processing, the Contracting Party will filter the bathymetric
data to a 5 foot resolution.

RTK Topographic Settlement Plate Survey

The Contracting Party shall reference horizontal survey coordinates to the North
American Horizontal Datum of 1983 (NAD 83) using the Lambert Conformal
Conic Projection and the Louisiana State Plane South Zone (L.SZ) Coordinate
System. Vertical elevation surveys shall be referenced to the North American
Vertical Datum of 1988 (NAVD 88) and will utilize the Geoid 12A model to
determine orthometric heights. The data shall be reported in feet to two decimal
places.

The Contracting Party will survey ten (10) settlement plates inside the TE-52
project area using Real Time Kinematic (RTK) methods (figure 4). A single
elevation point will be taken at the top of each settlement plate pipe on the
threaded or welded cap (figure 5) (SP1-SP10). Also, the condition of the
settlement plates shall be described (is the pipe leaning, damaged, etc...) in the
field notes. ESRI shapefiles (.shp) and Google Earth (.kml) files (UTM NAD 83
in meters) will be provided to locate all settlement plates. If settlement plates are
not located, those individual plate(s) do not need to be surveyed.

DELIVERABLES

GPS Survey Report

Upon completion of the survey, a GPS Survey Report shall be provided to OCPR in
Microsoft Word format and written to a compact disc (CD) inserted within the 8 '2” x
117 bound hard copy of the report.

The GPS Survey Report shall contain and not be limited to the following information:

4.1 Methodology Report

The Methodology Report shall be in Microsoft Word format and written to the compact
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disc (CD). The hard copies shall be signed and stamped by the Registered/Professional
Land Surveyor in the State of Louisiana who was directly involved with the project. The
hard copies shall be bound in the GPS Survey Report.

The report shall contain but not be limited to the following information:
(Include dates for each job task and key personnel involved)

* Project Description

* Planning and layout of the GPS Survey

* Chronological Summary of Work

* Information on Secondary Monuments used as reference stations

* The GPS RTK Survey including quality control (elevation check) procedures
* Equipment used for data collection

* Downloading and Processing procedures

4.2 Field Notebook Records
The information to be included in the field notebook will be as follows:

* Project name

* Date of survey

* Crew members

* RTK Base Monument name

* Sketch of Location

* RTK point numbers, descriptions, and elevations observed

4.3 Drawing Files

The following two 11”x17” drawings shall be completed as a requirement of this scope, a
plan view drawing and an elevation contour drawing. The plan view drawing shall
include a recent aerial image of the West Belle Pass vicinity, the survey transects,
settlement plates, and the TE23-SM-01 benchmark. The contour drawing will
topographically illustrate the elevation contour results from the survey. The elevation
contour drawing shall include a recent aerial image of the West Belle Pass vicinity and
the contour lines. All variables will be clearly labeled and accurately plotted. The
drawing files shall be in a digital format such as AutoCAD (*.dwg or *.dxf) and written
to the compact disk (CD) along with hard copies each bound in the final GPS Survey
Report and folded to fit within the 8 2” x 11”7 methodology report. ESRI shapefiles
(.shp) showing the UTM NAD 83 (m) location of the breakwater and groin structures will
be provided to the Contracting Party to create the drawings. Plan view and elevation
contour drawing examples will also be given to the Contracting Party in AutoCAD
(.dwg) formats.

Additional information to be included on the Plan View and Elevation Contour Drawings
will be as follows:



Project Name

Contractor Name

Digital aerial or USGS Quadrangle with monuments plotted correctly
Monument Names

Horizontal and Vertical Datum

Map Date

Map Scale

North Arrow

® & o ¢ o

4.4 Survey Data

The RTK survey data results shall be reported in Microsoft Excel format arranged in
columns and written to the compact disc (CD). The file will contain the following
columns: project number, group, date, point #; adjusted NAD83 Geodetic, Lambert
Coordinate (LSZ, ft), and UTM (meters) positions; adjusted NAVD88 elevation (ft);
NAVD88 elevation (m); and description. Table 2 of appendix C illustrates and defines
the correct data format. An example Excel (xls) file will also be provided to the
Contracting Party.

The Contracting Party shall prepare and deliver one (1) draft copy of the deliverables (including
the inserted CD) described above to CPRA. This draft copy will be sent to the following CPRA
representative for review:

Travis Byland TEL: (985) 449-5073
CPRA FAX: (985) 447-0997
1440 Tiger Drive, Suite B

Thibodaux, LA 70301

Drafts will be reviewed by CPRA and four (4) final deliverables will be delivered to CPRA two
weeks after receipt of comments.

5.0 CERTIFICATION

All deliverables shall be certified by a professional land surveyor licensed by the State of
Louisiana.
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WEST BELLE PASS, SURVEY
TRANSECT, & STATIC MONUMENT
LOCATION MAPS & TABLES



Timbalier Bay

Figure 1. Location, route, and vicinity of the West Belle Pass Barrier Headland Restoration (TE-52)

project.
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Figure 2. Location of the survey transects to be occupied by the Contracting Party at the West Belle
Pass Barrier Headland Restoration (TE-52) project.



VICINITY MAP Scale: 1" = 2000' : ) 2013 p imagery provided by USDA Famn Service Agency
Station Name: "TE23-SM-01"

Location: Station is located southeast of Port Fourchon, 40’ east of the centerline of La. Hwy. 3090 and 65' northeast
of bridge approach near Pass Fourchon.

Monument Description: NGS style floating sleeve monument; datum point set on 9/16” stainless steel sectional rods
driven 96 feet to refusal, set in sand filled 6” PVC pipe set in concrete with access cover.

Stamping: TE23-SM-01
Installation Date: September 2003 Date of Survey: May 2014
Monument Established By: Morris P. Hebert, Inc.

For: Louisiana Department of Natural Resources, CRD

Adjusted NAD 83 Geodetic Position
Lat. 29°06'42.2851" N

Long.90°11'26.9637"W

Adjusted NAD 83 Datum LSZ (1702) Feet
N=  224,206.37
E= 3,645,688.81

Adjusted UTM, NAD 83 Datum (Zone 15) Meters
N= 3,223628.371
E= 773,376.916

Adjusted NAVD88 (2011) Helght
Elevation Geoid12A = 7.30 ft (2.224 mtrs)

Elavation Gec

= o4 B £ 434 MIrs

Ellipsoid Height = -21.569 mirs
Geoid 12A Height = -23.793 mtrs

Adjusted Position Established by T. Baker Smith, LLC for the Coastal Protection and Restoration Authority.

Figure 3. Data sheet for static monument TE23-SM-01.
Table 1. LSZ and UTM NAD 83 coordinates for the TE48-SM-01 (COON) static monument.
Static Monument  Coordinate System x=Easting y=Northing
TE23-SM-01  LSZNAD 83 (fi) 3,645,688.81 - 224296.37
TE23-SM-01 UTM NA] 83 (m) 773,376.916 3,223,628.371
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Figure 4. Location of the West Belle Pass Barrier Headland Restoration (TE-52) project
Settlement Plates.
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Typical View of the West Belle Pass Barrier Headland Restoration (TE-52) project




APPENDIX B

LANDOWNER CONTACT
INFOMATION
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Contact:

Mr. Lawrence ""Les'" Rosso

Louisiana Office of State Lands
P.O. Box 44124
Baton Rouge, Louisiana 70804

Phone: (225) 342-4600
Fax: (225) 342-5458
E-mail: Les.Rosso@la.gov



APPENDIX C

RTK DATA FORMATS
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Table 2. Example spreadsheet showing required RTK survey data formats.

Project
Number Group Date Point# Easting_LSZ NAD83 Northing_LSZ NADS3 Easting_UTM NADS3 Northing_UTM NADS3 Elevation_NAVDS8 Elevation_NAVD88 Description
{MMDDYYVY} (ft) (ft) (m) {m) (f) (m)
AT-03 DA-1 111372003 15353 3426061.465 837721.7721 705056.893 3318229.978 1.929 0.588 EL
AT-03 DA-1 1171372003 15354 3426083.115 837734.2721 705063.437 3318233.884 4.28 1.305 EL
AT-03 DA-1 11/13/2003 15355 3426081.383 837733.2721 705062.913 3318233.571 7.14 2.176 EL
AT-03 DA-1 11413/2003 15356 3426074.455 837729.2721 705060.819 3318232.321 2.759 0.841 EL
AT-03 DA-1 114132003 15357 3426065.795 8377242721 705058.202 3318230.759 417 1.271 EL
AT-03 DA-1 11/13/2003 15358 3426057.134 837719.2721 705055.584 3318229.196 6.32 1.926 EL
AT-03 DA-1 11/13/2003 15359 3426048.474 537714.2721 705052.966 3318227.634 4.398 1.34 EL
AT-03 DA-1 11/413/2003 15360 3426039.814 537709.2721 705050.348 3318226.071 4.65 1.417 EL
AT-03 DA-1 11/13/2003 15361 3426031.154 £37704.2721 705047.731 3318224.509 8.44 2573 EL
AT-03 DA-1 1113/2003 15362 3426022.493 537699.2721 705045113 3318222.946 3.945 1.202 EL
AT-03 DA-1 11/413/2003 15363 3426013.833 537694.2721 705042.495 3318221.384 4.85 1.478 EL
AT-03 DA-1 11/13/2003 15364 3426005.173 537689.2721 705039.877 3318219.821 7.13 2174 EL
AT-03 DA-1 11/13/2003 15365 3425996 513 537684.2721 70503726 3318218.258 6.707 2.044 EL
AT-03 DA-1  11/413/2003 15366 3425894.781 537683.2721 705036.736 3318217.946 4.45 1.356 EL
AT-03 DA-1 11/13/2003 15367 3425974.862 537671.7721 705030.715 3318214.353 6.02 1.835 EL
AT-03 DA 11/13/2003 15368 3427583.208 535250.6157 705653.644 3317485.217 3.631 1.107 EL
AT-03 DA-1 11/13/2003 15369 3427969.228 535229.8898 705649.474 3317478.837 5.08 1.548 EL
AT-03 DA-1  11/13/2003 15370 34279608.669 535229.0607 705649.308 3317478.582 6.40 1.951 EL
AT-03 DAA1 11/13/2003 15371 3427963.637 535221.5994 705647 .807 3317476.285 4.037 1.230 EL
AT-03 DA-1 1113/2003 15372 3427958.045 535213.309 705646.139 3317473.733 466 1.420 EL
AT-03 DA-1 11/13/2003 15373 3427952 453 535205.0186 705644.471 3317471.181 7.72 2353 EL
AT-03 DA-1 11/13/2003 15374 3427946 .861 535196.7283 705642.803 3317468.629 4.037 1.230 EL
AT-03 DA-1 111372003 15375 3427941.269 £35188.4379 705641.135 3317466.078 3.44 1.049 EL
AT-03 DA 11/13/2003 15376 3427935.677 535180.1475 705639.467 3317463.526 472 1.439 EL
AT-03 DA1 11A13/2003 15377 3427930.085 535171.8571 705637.799 3317460.974 3.565 1.087 EL
AT-03 DA 11/13/2003 15378 3427924493 535163.5668 705636.132 3317458.422 453 1.381 EL
AT-03 DA-1 11/13/2003 15379 3427918.901 535155.2764 705634.464 331745587 6.80 2073 EL
AT-03 DA 11/13/2003 15380 3427913.309 535146.986 705632.796 3317453.318 8.536 2.602 EL
AT-03 DA-1 11/13/2003 15381 3427912.75 535146.157 705632.629 3317453.063 462 1.408 EL
AT-03 DA-1 11/13/2003 15382 3427899.329 535126.2601 705628.626 3317446.938 7.66 233 EL
Where Project Number is TE-52,

Group is the Transect Number,

Date (MM/DD/YYYY) is the date the point was collected,

Point # is the Survey Point Number,

Easting LSZ NADS83 (ft) is the easting coordinate in State Plane, NAD83
— LA South 1702 in Feet,

Northing LSZ NADS83 (ft) is the northing coordinate in State Plane,
NADS&3 — LA South 1702 in Feet,

Easting UTM_NAD83 (m) is the easting coordinate in Universal
Transverse Mercator Zone 15, NAD83 — in Meters,

Northing UTM NAD83(m) is the northing coordinate in Universal
Transverse Mercator Zone 15, NAD83 — in Meters,

Elevation NAVDS88 (ft) is the orthometric height at a specific coordinate
referenced to the NAVDS88 and the Geoid12A Model — in Feet,

Elevation NAVD88 (m) is the orthometric height at a specific coordinate
referenced to the NAVDS88 and the Geoid12A Model — in Meters, and
Description describes the location where the point was taken.

16





















USE THIS FORM IF USING FIXED HEIGHT TRIPODS TO DOCUMENT STATIC
SURVEYS ON BASE POINTS FOR ALL RTK SURVEYS

GPS LOG SHEET

Job No. 20140587 Date 1/13/2015  Operator R. Mckeivier
Client CPRA Job Description WEST BELLE PASS (TE-52)
Location LAFOURCHE Proj. Mgr. RICARDO JOHNSON
SESSION INFO
4 Characters 3 Characters 1 Character
File Name 8994 Julian Date 013 Session No. 1
Long Name TE23-5M-01
Mon. Description NGS FLOATING SLEEVE MONUMENT DATUM POINT SET ON 9/16 SS RODS DRIVEN TO 96' TO REFUSAL
Rec. Base Type TRIMBLE R8 MODEL 3 Rec Serial # 5037448994
Base Ant Type Base Ant Ser #
Rover Ant Type TRIMBLE R8 MODEL 3 Rover Ant Ser # 5051458175

Antenna Height Measurement is TRUE VERTICAL to the Bottom of Antenna Mount if Using Fixed Hgt Tripod

Fixed Hgt 2 Meter Tripod 2.000 Mtrs
Tripod Number RP 45
Actual Start Actual Session Time
Time 7:35 Stop Time 12:53 (Min 2:01 Hr) 5:18
BASE STATION INFORMATION
NAD 83 or NAD 27 Example : LA South Zone or TX South Central Zone
DATUM NAD 83 ZONE LA SOUTH ZONE
Northing/Lat 224296.37
Coordinate Origin-Where did you get your positions?
Easting/Long. 3645688.81
OFFICE
Elevation 7.30

Note any power problems, obstructions, weather issues, etc.

ALL WHITE BOXES MUST BE FILLED IN WITH INFORMATION. A MINIMUM OBSERVATION OF 2 HOURS IS REQUIRED TO DETERMINE
THE 3-D POSITION OF AN UNKNOWN POINT USING NGS-OPUS

USE BACK OF THIS SHEET TO MAKE STATION SKETCH, REFERENCE TIES & DESCRIPTION

2/25/2015 RPM_013 2015_20140587_GPSLOG_TE23-SM-01.xlIs



Johnson, Ricardo

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, February 25, 2015 4:41 PM

To: Johnson, Ricardo

Subject: OPUS solution : 89940131.150 OP1424903968752

FILE: 89940131.150 OP1424903968752

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.qov/OPUS/about.jsp#accuracy

USER: rjohnson@fugro.com DATE: February 25, 2015
RINEX FILE: 8994013n.150 TIME: 22:41:01 UTC

SOFTWARE: page5 1209.04 master91.pl 022814  START: 2015/01/13 13:36:00
EPHEMERIS: igs18272.eph [precise] STOP: 2015/01/13 18:53:00

NAV FILE: brdc0130.15n OBS USED: 11851 /12327 : 96%

ANT NAME: TRMR8_GNSS3  NONE #FIXED AMB: 82/ 86 : 95%
ARP HEIGHT: 2.000 OVERALL RMS: 0.013(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.0347)

X:  -18573.482(m) 0.004(m) -18574.258(m) 0.004(m)
Y: -5576773.234(m) 0.005(m)  -5576771.725(m) 0.005(m)
Z.  3084717.467(m) 0.011(m) 3084717.280(m) 0.011(m)

LAT: 29 642.28472 0.012(m) 29 642.30322 0.012(m)
ELON: 26948 33.03617 0.004(m) 26948 33.00728 0.004(m)
WLON: 901126.96383 0.004(m)  901126.99272 0.004(m)
EL HGT: -21.580(m) 0.003(m) -22.987(m) 0.003(m)
ORTHO HGT: 2.213(m) 0.013(m) [NAVD88 (Computed using GEOID12A)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15) SPC (1702 LAS)
Northing (Y) [meters] 3223628.359 68365.660
Easting (X) [meters] 773376.912 1111208.167
Convergence [degrees] 1.36755457 0.57126952
Point Scale 1.00052233 1.00004518
Combined Factor 1.00052572 1.00004857

US NATIONAL GRID DESIGNATOR: 15RYN7337623628(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 48436.0
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 74251.2
DK3577 ENG5 ENGLISH TURN 5 CORS ARP N295244.246 W0895630.197 88403.8

NEAREST NGS PUBLISHED CONTROL POINT
DJ9376  TE23 SM 01 N290642.285 W0901126.964 0.0

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



USE THIS FORM IF USING FIXED HEIGHT TRIPODS TO DOCUMENT STATIC
SURVEYS ON BASE POINTS FOR ALL RTK SURVEYS

GPS LOG SHEET

Job No. 20140587 Date 1/14/2015  Operator R. Mckeivier
Client CPRA Job Description WEST BELLE PASS (TE-52)
Location LAFOURCHE Proj. Mgr. RICARDO JOHNSON
SESSION INFO
4 Characters 3 Characters 1 Character
File Name 8994 Julian Date 014 Session No. 1
Long Name TE23-5M-01
Mon. Description NGS FLOATING SLEEVE MONUMENT DATUM POINT SET ON 9/16 SS RODS DRIVEN TO 96' TO REFUSAL
Rec. Base Type TRIMBLE R8 MODEL 3 Rec Serial # 5037448994
Base Ant Type Base Ant Ser #
Rover Ant Type TRIMBLE R8 MODEL 3 Rover Ant Ser # 5051458175

Antenna Height Measurement is TRUE VERTICAL to the Bottom of Antenna Mount if Using Fixed Hgt Tripod

Fixed Hgt 2 Meter Tripod 2.000 Mtrs
Tripod Number RP 45
Actual Start Actual Session Time
Time 743 Stop Time 14:31 (Min 2:01 Hr) 6:48
BASE STATION INFORMATION
NAD 83 or NAD 27 Example : LA South Zone or TX South Central Zone
DATUM NAD 83 ZONE LA SOUTH ZONE
Northing/Lat 224296.37
Coordinate Origin-Where did you get your positions?
Easting/Long. 3645688.81
OFFICE
Elevation 7.30

Note any power problems, obstructions, weather issues, etc.

ALL WHITE BOXES MUST BE FILLED IN WITH INFORMATION. A MINIMUM OBSERVATION OF 2 HOURS IS REQUIRED TO DETERMINE
THE 3-D POSITION OF AN UNKNOWN POINT USING NGS-OPUS

USE BACK OF THIS SHEET TO MAKE STATION SKETCH, REFERENCE TIES & DESCRIPTION

2/25/2015 RPM_014 2015_20140587_GPSLOG_TE23-SM-01.xlIs



Johnson, Ricardo

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, February 25, 2015 4:41 PM

To: Johnson, Ricardo

Subject: OPUS solution : 89940140.150 OP1424903968752

FILE: 89940140.150 OP1424903968752

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.qov/OPUS/about.jsp#accuracy

USER: rjohnson@fugro.com DATE: February 25, 2015
RINEX FILE: 8994014n.150 TIME: 22:41:02 UTC

SOFTWARE: page5 1209.04 master51.pl 022814  START: 2015/01/14 13:43:00
EPHEMERIS: igs18273.eph [precise] STOP: 2015/01/14 20:31:00

NAV FILE: brdc0140.15n OBS USED: 15908 / 16635 : 96%

ANT NAME: TRMR8_GNSS3  NONE #FIXED AMB: 92/ 98 : 94%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.0376)

X:  -18573.478(m) 0.006(m) -18574.254(m) 0.006(m)
Y: -5576773.239(m) 0.008(m)  -5576771.730(m) 0.008(m)
Z.  3084717.471(m) 0.007(m) 3084717.284(m) 0.007(m)

LAT: 29 642.28475 0.008(m) 29 642.30325 0.008(m)
ELON: 26948 33.03632 0.006(m) 26948 33.00743 0.006(m)
WLON: 901126.96368 0.006(m)  901126.99257 0.006(m)
EL HGT: -21.574(m) 0.007(m) -22.981(m) 0.007(m)
ORTHO HGT: 2.219(m) 0.017(m) [NAVD88 (Computed using GEOID12A)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15) SPC (1702 LAS)
Northing (Y) [meters] 3223628.360 68365.661
Easting (X) [meters] 773376.916 1111208.171
Convergence [degrees] 1.36755459 0.57126954
Point Scale 1.00052233 1.00004518
Combined Factor 1.00052572 1.00004857

US NATIONAL GRID DESIGNATOR: 15RYN7337623628(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DK3577 ENG5 ENGLISH TURN 5 CORS ARP N295244.246 W0895630.197 88403.8
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 28397.2
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 74251.2

NEAREST NGS PUBLISHED CONTROL POINT
DJ9376  TE23 SM 01 N290642.285 W0901126.964 0.0

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



USE THIS FORM IF USING FIXED HEIGHT TRIPODS TO DOCUMENT STATIC
SURVEYS ON BASE POINTS FOR ALL RTK SURVEYS

GPS LOG SHEET

Job No. 20140587 Date 1/19/2015  Operator R. Mckeivier
Client CPRA Job Description WEST BELLE PASS RESTORATION
Location LAFOURCHE Proj. Mgr. RICARDO JOHNSON
SESSION INFO
4 Characters 3 Characters 1 Character
File Name 8175 Julian Date 019 Session No. o
Long Name TE23-5M-01
Mon. Description NGS FLOATING SLEEVE MONUMENT DATUM POINT SET ON 9/16 SS RODS DRIVEN TO 96' TO REFUSAL
Rec. Base Type TRIMBLE R8 MODEL 3 Rec Serial # 5051458175
Base Ant Type Base Ant Ser #
Rover Ant Type TRIMBLE R8 MODEL 3 Rover Ant Ser # 5037448994

Antenna Height Measurement is TRUE VERTICAL to the Bottom of Antenna Mount if Using Fixed Hgt Tripod

Fixed Hgt 2 Meter Tripod 2.000 Mtrs
Tripod Number RP 45
Actual Start Actual Session Time
Time 10:25 Stop Time 16:54 (Min 2:01 Hr) 6:29
BASE STATION INFORMATION
NAD 83 or NAD 27 Example : LA South Zone or TX South Central Zone
DATUM NAD 83 ZONE LA SOUTH ZONE
Northing/Lat 224296.37
Coordinate Origin-Where did you get your positions?
Easting/Long. 3645688.81
OFFICE
Elevation 7.30

Note any power problems, obstructions, weather issues, etc.

ALL WHITE BOXES MUST BE FILLED IN WITH INFORMATION. A MINIMUM OBSERVATION OF 2 HOURS IS REQUIRED TO DETERMINE
THE 3-D POSITION OF AN UNKNOWN POINT USING NGS-OPUS

USE BACK OF THIS SHEET TO MAKE STATION SKETCH, REFERENCE TIES & DESCRIPTION

2/25/2015 RPM_019 2015_20140587_GPSLOG_TE23-SM-01.xlIs



Johnson, Ricardo

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, February 25, 2015 4:41 PM

To: Johnson, Ricardo

Subject: OPUS solution : 81750190.150 OP1424903968752

FILE: 81750190.150 OP1424903968752

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.qov/OPUS/about.jsp#accuracy

USER: rjohnson@fugro.com DATE: February 25, 2015
RINEX FILE: 8175019q.150 TIME: 22:41:03 UTC

SOFTWARE: page5 1209.04 master92.pl 022814  START: 2015/01/19 16:25:00
EPHEMERIS: igs18281.eph [precise] STOP: 2015/01/19 22:54:00

NAV FILE: brdc0190.15n OBS USED: 16820/ 17628 : 95%

ANT NAME: TRMR8_GNSS3  NONE #FIXED AMB: 81/ 82 : 99%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.0516)

X:  -18573.481(m) 0.004(m) -18574.257(m) 0.004(m)
Y: -5576773.231(m) 0.005(m)  -5576771.722(m) 0.005(m)
Z.  3084717.471(m) 0.003(m) 3084717.284(m) 0.003(m)

LAT: 29 642.28488 0.001(m) 29 642.30338 0.001(m)
ELON: 26948 33.03621 0.004(m) 26948 33.00732 0.004(m)
WLON: 901126.96379 0.004(m)  901126.99268 0.004(m)
EL HGT: -21.581(m) 0.006(m) -22.988(m) 0.006(m)
ORTHO HGT: 2.212(m) 0.015(m) [NAVD88 (Computed using GEOID12A)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15) SPC (1702 LAS)
Northing (Y) [meters] 3223628.364 68365.665
Easting (X) [meters] 773376.913 1111208.168
Convergence [degrees] 1.36755458 0.57126953
Point Scale 1.00052233 1.00004518
Combined Factor 1.00052572 1.00004857

US NATIONAL GRID DESIGNATOR: 15RYN7337623628(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DE8091 BVHS BOOTHVILLE CORS ARP N292012.489 W0892423.010 80243.4
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 48436.0
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 74251.2

NEAREST NGS PUBLISHED CONTROL POINT
DJ9376  TE23 SM 01 N290642.285 W0901126.964 0.0

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



USE THIS FORM IF USING FIXED HEIGHT TRIPODS TO DOCUMENT STATIC
SURVEYS ON BASE POINTS FOR ALL RTK SURVEYS

GPS LOG SHEET

Job No. 20140587 Date 1/20/2015  Operator R. Mckeivier
Client CPRA Job Description WEST BELLE PASS RESTORATION
Location LAFOURCHE Proj. Mgr. RICARDO JOHNSON
SESSION INFO
4 Characters 3 Characters 1 Character
File Name 8175 Julian Date 020 Session No. o
Long Name TE23-5M-01

Mon. Description’ATUM POINT SET ON 9/16 STAINLESS RODS DRIVEN TO 96' TO REFUSAL SET IN SAND FILL

Rec. Base Type TRIMBLE R8 MODEL 3 Rec Serial # 5051458175
Base Ant Type Base Ant Ser #
Rover Ant Type TRIMBLE R8 MODEL 3 Rover Ant Ser # 5037448994

Antenna Height Measurement is TRUE VERTICAL to the Bottom of Antenna Mount if Using Fixed Hgt Tripod

Fixed Hgt 2 Meter Tripod 2 meters|Mtrs or Ft
Tripod Number RP 45
Actual Start Actual Session Time
Time 7:34 Stop Time 11:22 (Min 2:01 Hr) 3:48
BASE STATION INFORMATION
NAD 83 or NAD 27 Example : LA South Zone or TX South Central Zone
DATUM NAD 83 ZONE LA SOUTH ZONE
Northing/Lat 224296.37
Coordinate Origin-Where did you get your positions?
Easting/Long. 3645688.81
OFFICE
Elevation 7.30

Note any power problems, obstructions, weather issues, etc.

ALL WHITE BOXES MUST BE FILLED IN WITH INFORMATION. A MINIMUM OBSERVATION OF 2 HOURS IS REQUIRED TO DETERMINE
THE 3-D POSITION OF AN UNKNOWN POINT USING NGS-OPUS

USE BACK OF THIS SHEET TO MAKE STATION SKETCH, REFERENCE TIES & DESCRIPTION

2/25/2015 RPM_020_2015_20140587_GPSLOG_TE23-SM-01.xlIs



Johnson, Ricardo

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, February 25, 2015 4:41 PM

To: Johnson, Ricardo

Subject: OPUS solution : 81750200.150 OP1424903968752

FILE: 81750200.150 OP1424903968752

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.qov/OPUS/about.jsp#accuracy

USER: rjohnson@fugro.com DATE: February 25, 2015
RINEX FILE: 8175020n.150 TIME: 22:41:00 UTC

SOFTWARE: page5 1209.04 master52.pl 022814  START: 2015/01/20 13:35:00
EPHEMERIS: igs18282.eph [precise] STOP: 2015/01/20 17:22:00

NAV FILE: brdc0200.15n OBS USED: 8732/ 8926 : 98%

ANT NAME: TRMR8_GNSS3  NONE #FIXED AMB: 46/ 46 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.0538)

X:  -18573.487(m) 0.004(m) -18574.263(m) 0.004(m)
Y: -5576773.243(m) 0.005(m)  -5576771.734(m) 0.005(m)
Z.  3084717.474(m) 0.008(m) 3084717.287(m) 0.008(m)

LAT: 29 642.28478 0.006(m) 29 642.30327 0.006(m)
ELON: 26948 33.03599 0.004(m) 2694833.00710 0.004(m)
WLON: 901126.96401 0.004(m)  901126.99290 0.004(m)
EL HGT: -21.569(m) 0.008(m) -22.976(m) 0.008(m)
ORTHO HGT: 2.224(m) 0.017(m) [NAVD88 (Computed using GEOID12A)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15) SPC (1702 LAS)
Northing (Y) [meters] 3223628.361 68365.662
Easting (X) [meters] 773376.907 1111208.162
Convergence [degrees] 1.36755455 0.57126950
Point Scale 1.00052233 1.00004518
Combined Factor 1.00052572 1.00004857

US NATIONAL GRID DESIGNATOR: 15RYN7337623628(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 74251.2
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 28397.2
DE8091 BVHS BOOTHVILLE CORS ARP N292012.489 W0892423.010 80243.4

NEAREST NGS PUBLISHED CONTROL POINT
DJ9376  TE23 SM 01 N290642.285 W0901126.964 0.0

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



USE THIS FORM IF USING FIXED HEIGHT TRIPODS TO DOCUMENT STATIC
SURVEYS ON BASE POINTS FOR ALL RTK SURVEYS

GPS LOG SHEET

Job No. 20140587 Date 1/20/2015  Operator R. Mckeivier
Client CPRA Job Description WEST BELLE PASS RESTORATION
Location LAFOURCHE Proj. Mgr. RICARDO JOHNSON
SESSION INFO
4 Characters 3 Characters 1 Character
File Name 8175 Julian Date 020 Session No. 4
Long Name TE23-5M-01

Mon. Description’ATUM POINT SET ON 9/16 STAINLESS RODS DRIVEN TO 96' TO REFUSAL SET IN SAND FILL

Rec. Base Type TRIMBLE R8 MODEL 3 Rec Serial # 5051458175
Base Ant Type Base Ant Ser #
Rover Ant Type TRIMBLE R8 MODEL 3 Rover Ant Ser # 5037448994

Antenna Height Measurement is TRUE VERTICAL to the Bottom of Antenna Mount if Using Fixed Hgt Tripod

Fixed Hgt 2 Meter Tripod 2.000 Mtrs
Tripod Number RP 45
Actual Start Actual Session Time
Time 12:01 Stop Time 16:05 (Min 2:01 Hr) 4:04
BASE STATION INFORMATION
NAD 83 or NAD 27 Example : LA South Zone or TX South Central Zone
DATUM NAD 83 ZONE LA SOUTH ZONE
Northing/Lat 224296.37
Coordinate Origin-Where did you get your positions?
Easting/Long. 3645688.81
OFFICE
Elevation 7.30

Note any power problems, obstructions, weather issues, etc.

ALL WHITE BOXES MUST BE FILLED IN WITH INFORMATION. A MINIMUM OBSERVATION OF 2 HOURS IS REQUIRED TO DETERMINE
THE 3-D POSITION OF AN UNKNOWN POINT USING NGS-OPUS

USE BACK OF THIS SHEET TO MAKE STATION SKETCH, REFERENCE TIES & DESCRIPTION

2/25/2015 RPM_020-4_2015_20140587_GPSLOG_TE23-SM-01.xIs



Johnson, Ricardo

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, February 25, 2015 4:41 PM

To: Johnson, Ricardo

Subject: OPUS solution : 81750204.150 OP1424903968752

FILE: 81750204.150 OP1424903968752

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.qov/OPUS/about.jsp#accuracy

USER: rjohnson@fugro.com DATE: February 25, 2015
RINEX FILE: 8175020s.150 TIME: 22:41:06 UTC

SOFTWARE: page5 1209.04 master50.pl 022814  START: 2015/01/20 18:01:00
EPHEMERIS: igs18282.eph [precise] STOP: 2015/01/20 22:05:00

NAV FILE: brdc0200.15n OBS USED: 11155/ 11543 : 97%

ANT NAME: TRMR8_GNSS3  NONE #FIXED AMB: 59/ 61 : 97%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.0544)

X:  -18573.484(m) 0.005(m) -18574.260(m) 0.005(m)
Y: -5576773.237(m) 0.013(m)  -5576771.728(m) 0.013(m)
Z.  3084717.480(m) 0.003(m) 3084717.293(m) 0.003(m)

LAT: 29 642.28504 0.006(m) 29 642.30354 0.006(m)
ELON: 26948 33.03610 0.005(m) 26948 33.00721 0.005(m)
WLON: 901126.96390 0.005(m)  901126.99279 0.005(m)
EL HGT: -21.571(m) 0.012(m) -22.978(m) 0.012(m)
ORTHO HGT: 2.222(m) 0.024(m) [NAVD88 (Computed using GEOID12A)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15) SPC (1702 LAS)
Northing (Y) [meters] 3223628.369 68365.670
Easting (X) [meters] 773376.910 1111208.165
Convergence [degrees] 1.36755457 0.57126951
Point Scale 1.00052233 1.00004518
Combined Factor 1.00052572 1.00004857

US NATIONAL GRID DESIGNATOR: 15RYN7337623628(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DE8091 BVHS BOOTHVILLE CORS ARP N292012.489 W0892423.010 80243.4
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 48436.0
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 74251.2

NEAREST NGS PUBLISHED CONTROL POINT
DJ9376  TE23 SM 01 N290642.285 W0901126.964 0.0

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



USE THIS FORM IF USING FIXED HEIGHT TRIPODS TO DOCUMENT STATIC
SURVEYS ON BASE POINTS FOR ALL RTK SURVEYS

GPS LOG SHEET

Job No. 20140587 Date 1/21/2015  Operator R. Mckeivier
Client CPRA Job Description WEST BELLE PASS RESTORATION
Location LAFOURCHE Proj. Mgr. RICARDO JOHNSON
SESSION INFO
4 Characters 3 Characters 1 Character
File Name 8175 Julian Date 021 Session No. o
Long Name TE23-5M-01
Mon. Description NGS FLOATING SLEEVE MONUMENT DATUM POINT SET ON 9/16 SS RODS DRIVEN TO 96' TO REFUSAL
Rec. Base Type TRIMBLE R8 MODEL 3 Rec Serial # 5051458175
Base Ant Type Base Ant Ser #
Rover Ant Type TRIMBLE R8 MODEL 3 Rover Ant Ser # 5037448994

Antenna Height Measurement is TRUE VERTICAL to the Bottom of Antenna Mount if Using Fixed Hgt Tripod

Fixed Hgt 2 Meter Tripod 2.000 Mtrs
Tripod Number RP 45
Actual Start Actual Session Time
Time 7:30 Stop Time 16:26 (Min 2:01 Hr) 8:56
BASE STATION INFORMATION
NAD 83 or NAD 27 Example : LA South Zone or TX South Central Zone
DATUM NAD 83 ZONE LA SOUTH ZONE
Northing/Lat 224296.37
Coordinate Origin-Where did you get your positions?
Easting/Long. 3645688.81
OFFICE
Elevation 7.30

Note any power problems, obstructions, weather issues, etc.

ALL WHITE BOXES MUST BE FILLED IN WITH INFORMATION. A MINIMUM OBSERVATION OF 2 HOURS IS REQUIRED TO DETERMINE
THE 3-D POSITION OF AN UNKNOWN POINT USING NGS-OPUS

USE BACK OF THIS SHEET TO MAKE STATION SKETCH, REFERENCE TIES & DESCRIPTION

2/25/2015 RPM_021_2015_20140587_GPSLOG_TE23-SM-01.xlIs



Johnson, Ricardo

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, February 25, 2015 4:41 PM

To: Johnson, Ricardo

Subject: OPUS solution : 81750210.150 OP1424903968752

FILE: 81750210.150 OP1424903968752

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.qgov/OPUS/about.jsp#accuracy

USER: rjohnson@fugro.com DATE: February 25, 2015
RINEX FILE: 8175021n.150 TIME: 22:41:09 UTC

SOFTWARE: page5 1209.04 master53.pl 022814  START: 2015/01/21 13:30:00
EPHEMERIS: igs18283.eph [precise] STOP: 2015/01/21 22:26:00

NAV FILE: brdc0210.15n OBS USED: 22693 / 23149 : 98%

ANT NAME: TRMR8_GNSS3  NONE #FIXED AMB: 94/ 94 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.016(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.0569)

X:  -18573.475(m) 0.006(m) -18574.251(m) 0.006(m)
Y: -5576773.234(m) 0.010(m)  -5576771.725(m) 0.010(m)
Z:  3084717.460(m) 0.004(m) 3084717.273(m) 0.004(m)

LAT: 29 642.28452 0.004(m) 29 642.30302 0.004(m)
ELON: 26948 33.03643 0.006(m) 26948 33.00754 0.006(m)
WLON: 901126.96357 0.006(m)  901126.99246 0.006(m)
EL HGT: -21.584(m) 0.011(m) -22.991(m) 0.011(m)
ORTHO HGT: 2.209(m) 0.021(m) [NAVD88 (Computed using GEOID12A)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15) SPC (1702 LAS)
Northing (Y) [meters] 3223628.353 68365.654
Easting (X) [meters] 773376.919 1111208.174
Convergence [degrees] 1.36755461 0.57126956
Point Scale 1.00052233 1.00004518
Combined Factor 1.00052572 1.00004857

US NATIONAL GRID DESIGNATOR: 15RYN7337623628(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 48436.0
DE8091 BVHS BOOTHVILLE CORS ARP N292012.489 W0892423.010 80243.4
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 74251.2

NEAREST NGS PUBLISHED CONTROL POINT
DJ9376  TE23 SM 01 N290642.285 W0901126.964 0.0

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



USE THIS FORM IF USING FIXED HEIGHT TRIPODS TO DOCUMENT STATIC
SURVEYS ON BASE POINTS FOR ALL RTK SURVEYS

GPS LOG SHEET

Job No. 20140587 Date 1/22/2015  Operator R. Mckeivier
Client CPRA Job Description WEST BELLE PASS RESTORATION
Location LAFOURCHE Proj. Mgr. RICARDO JOHNSON
SESSION INFO
4 Characters 3 Characters 1 Character
File Name 8175 Julian Date 022 Session No. o
Long Name TE23-5M-01
Mon. Description NGS FLOATING SLEEVE MONUMENT DATUM POINT SET ON 9/16 SS RODS DRIVEN TO 96' TO REFUSAL
Rec. Base Type TRIMBLE R8 MODEL 3 Rec Serial # 5051458175
Base Ant Type Base Ant Ser #
Rover Ant Type TRIMBLE R8 MODEL 3 Rover Ant Ser # 5037448994

Antenna Height Measurement is TRUE VERTICAL to the Bottom of Antenna Mount if Using Fixed Hgt Tripod

Fixed Hgt 2 Meter Tripod 2.000 Mtrs
Tripod Number RP 45
Actual Start Actual Session Time
Time 745 Stop Time 15:23 (Min 2:01 Hr) 7:38
BASE STATION INFORMATION
NAD 83 or NAD 27 Example : LA South Zone or TX South Central Zone
DATUM NAD 83 ZONE LA SOUTH ZONE
Northing/Lat 224296.37
Coordinate Origin-Where did you get your positions?
Easting/Long. 3645688.81
OFFICE
Elevation 7.30

Note any power problems, obstructions, weather issues, etc.

ALL WHITE BOXES MUST BE FILLED IN WITH INFORMATION. A MINIMUM OBSERVATION OF 2 HOURS IS REQUIRED TO DETERMINE
THE 3-D POSITION OF AN UNKNOWN POINT USING NGS-OPUS

USE BACK OF THIS SHEET TO MAKE STATION SKETCH, REFERENCE TIES & DESCRIPTION

2/25/2015 RPM_022_2015_20140587_GPSLOG_TE23-SM-01.xlIs



Johnson, Ricardo

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, February 25, 2015 4:41 PM

To: Johnson, Ricardo

Subject: OPUS solution : 81750220.150 OP1424903968752

FILE: 81750220.150 OP1424903968752

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.qov/OPUS/about.jsp#accuracy

USER: rjohnson@fugro.com DATE: February 25, 2015
RINEX FILE: 8175022n.150 TIME: 22:41:05 UTC

SOFTWARE: page5 1209.04 master90.pl 022814  START: 2015/01/22 13:45:00
EPHEMERIS: igs18284.eph [precise] STOP: 2015/01/22 21:23:00

NAV FILE: brdc0220.15n OBS USED: 18873 /19630 : 96%

ANT NAME: TRMR8_GNSS3  NONE # FIXED AMB: 101/ 105 : 96%
ARP HEIGHT: 2.000 OVERALL RMS: 0.016(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.0596)

X:  -18573.479(m) 0.002(m) -18574.255(m) 0.002(m)
Y: -5576773.238(m) 0.003(m)  -5576771.729(m) 0.003(m)
Z.  3084717.458(m) 0.007(m) 3084717.271(m) 0.007(m)

LAT: 29 642.28440 0.007(m) 29 642.30290 0.007(m)
ELON: 26948 33.03628 0.002(m) 26948 33.00739 0.002(m)
WLON: 901126.96372 0.002(m)  901126.99261 0.002(m)
EL HGT: -21.581(m) 0.003(m) -22.988(m) 0.003(m)
ORTHO HGT: 2.212(m) 0.012(m) [NAVD88 (Computed using GEOID12A)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15) SPC (1702 LAS)
Northing (Y) [meters] 3223628.350 68365.650
Easting (X) [meters] 773376.915 1111208.170
Convergence [degrees] 1.36755458 0.57126954
Point Scale 1.00052233 1.00004518
Combined Factor 1.00052572 1.00004857

US NATIONAL GRID DESIGNATOR: 15RYN7337623628(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 48436.0
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 28397.2
DK3577 ENG5 ENGLISH TURN 5 CORS ARP N295244.246 W0895630.197 88403.8

NEAREST NGS PUBLISHED CONTROL POINT
DJ9376  TE23 SM 01 N290642.285 W0901126.964 0.0

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.












VICINITY MAP Not to Scale Reproduced from Louisiana 2005 DOQQ

Station Name: "TE23 SM 01"

Location: This Station is located southeast of Port Fourchon, 40 feet east of the centerline of La Hwy. 3090 and 65 feet
northeast of the bridge approach near Pass Fourchon, Louisiana.

Monument Description: NGS Style floating sleeve monument; 9/16” stainless steel rods driven 96 feet to refusal, set in
a sand filled 6” PVC pipe with access cover set flush with the ground.

Stamping: TE23 SM 01
Installation Date: 2003 Date of Survey: October 2014
Monument Established By: Morris P. Hebert, Inc.
NADS83 (2011) 2010.00 Geodetic Position

Lat. 29°06’ 42.28465" N
Long. 90° 11’ 26.96408" W

NADS3 (2011) 2010.00 Datum LSZ (1702) Ft
N= 224,296.33
E= 3,645,688.77

NAVD88 Height (2011)
Elevation = 7.30 feet (2.226 mtrs)

Ellipsoid Height = -21.567 mtrs.
Geoid12A Height = -23.793 mtrs.

FOR REFERENCE ONLY
LCZ Adjusted NAVD88 Height (Geoid09)
Elevation = 7.46 feet (2.273 mtrs)

LCZ Adjusted NAVD88 Height (Geoid03)
Elevation = 7.61 feet (2.321 mtrs)

LCZ Adjusted NAVD88 Height (Geoid99)
Elevation = 8.21 feet (2.502 mtrs)

Adjusted Position Established John Chance Land Surveys, Inc. for the Coastal Protection & Restoration Authority of Louisiana



VICINITY MAP Not to Scale Reproduced from Louisiana 2005 DOQQ

Station Name: "TE23 SM 01"

Location: This Station is located southeast of Port Fourchon, 40 feet east of the centerline of La Hwy. 3090 and 65 feet
northeast of the bridge approach near Pass Fourchon, Louisiana.

Monument Description: NGS Style floating sleeve monument; 9/16” stainless steel rods driven 96 feet to refusal, set in
a sand filled 6” PVC pipe with access cover set flush with the ground.

Stamping: TE23 SM 01

Installation Date: 2003 Date of Survey: May 2008
Monument Established By: Morris P. Hebert, Inc.
Adjusted NAD83 Geodetic Position (NSRS2007)

Lat. 29°06’42.28538"N
Long. 90° 11’ 26.96472" W F

Adjusted NAD83 Datum LSZ (1702) Ft (NSRS2007)
N= 224,296.40
E= 3,645,688.72

Adjusted NAVD88 Height (Epoch 2006.81)
Elevation = 7.46 feet (2.273 mtrs)

Ellipsoid Height = -21.546 mitrs.
Geoid09 Height = -23.819 mtrs.
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FOR REFERENCE ONLY
LCZ Adjusted NAVD88 Height (Geoid99)
Elevation = 8.21 feet (2.502 mtrs)
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LCZ Adjusted NAVD88 Height (Geoid03)
Elevation = 7.61 feet (2.321 mtrs)

Adjusted Position Established John Chance Land Surveys, Inc. for the Coastal Protection & Restoration Authority of Louisiana, OCPR



VICINITY MAP Not to Scale
Station Name: TE23-SM-01

Image Reproduced from Google Earth Pro ©2008 Google™

Monument Location: This Station is located southeast of Port Fourchon, 40 feet east of the centerline of La Hwy. 3090 and 65 feet

northeast of the bridge approach near Pass Fourchon, Louisiana.

Monument Description: NGS Style floating sleeve monument; 9/16” stainless steel rods driven 96 feet to refusal, set in a sand filled 6”

PVC pipe with access cover set flush with the ground.

Stamping: “TE23 SM 01”
Re-Adjusted: May 2008
Monument Established By: Morris P. Hebert, Inc.

Adjusted NAD83 Geodetic Position (NSRS2007
Lat. 29° 06' 42.28538"N
Long.  90° 11'26.96472"W

Adjusted NAD83 Datum LSZ (1702) Ft (NSRS2007
N=224,296.40
E= 3,645,688.72

Adjusted NAVD88 Height (2006.81)
Elevation = 7.61 feet (2.321 mtrs)

Ellipsoid Hgt: -21.546 mtrs
Geo0id03 Hgt: -23.867 mitrs (2004.65)

FOR REFERENCE ONLY
LCZ Adjusted NAVD88 Height (Geoid99)
Elevation = 8.21 feet (2.502 mtrs)
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Adjusted position determined by John Chance Land Surveys, Inc. for the Louisiana Department of Natural Resources, CRD
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Reproduced from USC&GS “Belle Pass, La” Quadrangle

Station Name: "TE23-SM-01"

Location: Station is located southeast of Port Fourchon, 40’ East of the centerline of La. Hwy. 3090 and 65’ Northeast of
bridge approach near Pass Fourchon.

Monument Description: NGS style floating sleeve monument; datum point set on 9/16” stainless steel sectional rods driven
96 feet to refusal, set in sand filled 6” PVC pipe set in concrete with access cover.

Stamping: TE23-SM-01

Installation Date: September 2003 Date of Survey: September 2003
Monument Established By: Morris P. Hebert, Inc.

For: Louisiana Department of Natural Resources, CRD
Adjusted NAD 83 Geodetic Position

Lat. 29°06'42.28522" N
Long. 90°11°26.96444" W

Adjusted NAD 83 Datum LSZ (1702) Feet
N= 224,296.39
E= 3,645,688.74

Adjusted NAVD88 Height
Elevation = 8.21 feet (2.502 Mtrs)

Ellipsoid Height = -21.522 Mtrs.
Geoid99 Height = -24.024 Mtrs.

3 3H017 ‘

Adjusted Position Established for Louisiana Department of Natural Resources, Coastal Restoration Division by Morris P. Hebert Inc.





















































































































West Belle Pass Headland Restoration Project - Comparisons between Geoid12A and Geoid03-2004.65

Elevation

Elevation

i i Easti D ipti i i Easti D ipti Y Diff | X Diff | Z Diff

Point | Northing asting Geoid12A escription Point [ Northing asting Geoid03 escription i i i
200 [ 224296.329 | 3645688.772 7.304 MON TE23-SM-01 | 200 | 224296.402 | 3645688.715 7.615 MON TE23-SM-01 | -0.07 0.06 -0.31
AVERAGE TOPO SURVEY DIFFERENCE =| -0.07 0.06 -0.35

WBP-2015_SURVEY-RTK_GEOID_COMPARE.xIsm




WEST BELLE PASS HEADLAND RESTORATION - SETTLEMENT PLATES 2015
Settlement Plate-1

Elevation (NAVD88-{ Date of installation - RTK Ground
RTK Point# | Northin Eastin Northin Eastin
! - - Geoid09) Date Surveyed Point# - - Elevation
171 217605.3 | 3624282.6 11.5 3/10/2012
825 217605.00]3624283.06 10.45 1/13/2015 824 217604.1413624282.19 2.23
Difference -0.3 0.5 -1.1
Settlement Plate-2
RTK Point# | Northin Eastin Elevation (NAVD88-{ Date of installation - RTK Northin Eastin Ground
. & Geoid09) Date Surveyed Point# g g Elevation
172 218760.5 | 3624284.4 7.8 3/6/2012
2250 218761.52]3624285.64 7.70 1/20/2015 2249 218761.71)3624285.70 2.23
Difference 1.0 1.2 -0.1
Settlement Plate-3
Elevation (NAVD88-{ Date of installation - RTK Ground
RTK Point# Northi Easti Northi Easti
omn R sl Geoid09) Date Surveyed Point# AT st Elevation
173 217462.0 | 3626286.6 12.5 3/6/2012
760 217462.93(3626286.82 10.26 1/13/2015 759 217462.21(3626286.66 5.83
Difference 0.9 0.2 -2.2
Settlement Plate-4
RTK Point# | Northin Eastin Elevation (NAVD88-{ Date of installation - RTK Northin Eastin Ground
g & Geoid09) Date Surveyed Point# & & Elevation
174 218631.8 | 3626280.6 7.7 3/6/2012
2819 218615.41]3626278.60 8.29 1/21/2015 2818 218614.07)3626279.59 2.21
Difference -16.4 -2.0 0.6
Settlement Plate-5
RTK Point# | Northin Eastin Elevation (NAVD88-{ Date of installation - RTK Northin Eastin Ground
€ & Geoid09) Date Surveyed Point# & & Elevation
175 219632.3 | 3626281.7 11.5 1/20/2012
1380 219631.48(3626280.26 10.03 1/19/2015 1379 [219632.26]3626280.73 4.82
Difference -0.8 -14 -1.5
2/25/2015 1 WBP-2015_SURVEY-Settlement plates.xlsm




WEST BELLE PASS HEADLAND RESTORATION - SETTLEMENT PLATES 2015
Settlement Plate-6

Elevation (NAVD88-{ Date of installation - RTK Ground
RTK Point# | Northin Eastin Northin Eastin
! - - Geoid09) Date Surveyed Point# - - Elevation
176 217313.8 | 3628286.8 13.3 4/29/2012
701 217315.00]3628286.18 11.83 1/13/2015 700 217314.67)3628285.91 1.95
Difference 1.2 -0.6 -1.5
Settlement Plate-7
RTK Point# | Northin Eastin Elevation (NAVD88-{ Date of installation - RTK Northin Eastin Ground
. & Geoid09) Date Surveyed Point# g g Elevation
177 218448.4 | 3628281.1 9.0 3/6/2012
3230 218448.4713628281.22 8.36 1/22/2015 3229 218449.0413628281.21 2.54
Difference 0.1 0.1 -0.6
Settlement Plate-8
Elevation (NAVD88-{ Date of installation - RTK Ground
RTK Point# Northi Easti Northi Easti
omn R sl Geoid09) Date Surveyed Point# AT st Elevation
178 217167.1 | 3630250.4 10.4 5/15/2012
649 217167.70(3630250.61 8.89 1/13/2015 665 217167.38|3630249.99| -1.25
Difference 0.6 0.2 -1.5
Settlement Plate-9
RTK Point# | Northin Eastin Elevation (NAVD88-{ Date of installation - RTK Northin Eastin Ground
g & Geoid09) Date Surveyed Point# & & Elevation
179 217954.6 | 3630180.2 5.9 3/6/2012
1184 217955.86]3630179.09 5.60 1/14/2015 1185 217955.2713630179.33 0.87
Difference 1.3 -1.1 -0.3
Settlement Plate-10
RTK Point# | Northin Eastin Elevation (NAVD88-{ Date of installation - RTK Northin Eastin Ground
€ & Geoid09) Date Surveyed Point# & & Elevation
180 218068.8 | 3630287.0 9.9 2/8/2012
1183 218069.32(3630289.83 7.85 1/14/2015 1182 |218069.15|3630290.31 3.62
Difference 0.5 2.8 -2.1
2/25/2015 2 WBP-2015_SURVEY-Settlement plates.xlsm




John Chance Land Surveys, Inc.

200 Dulles Drive

Lafayette, LA 70506
USA

Phone: 337-237-1300
Fax: 337-268-3281

www.jclsurvey.com

Project file data

Name:

Size:

Modified:

Time zone:
Reference number:

Description:

L:\2014\140587\Data\Gps\Rtk\\WWBP-
2015_SURVEY-1.vce

56 MB
2/10/2015 3:55:01 PM (UTC:-6)

Central Standard Time

Coordinate System
Name:

Datum:

Zone:

Geoid:

Vertical datum:

US State Plane 1983
NAD 1983 (Conus)
Default

GEOID12A (Conus)
NAVD88 (2011)

Additional Coordinate System Details

Local Site Settings

Project latitude:

Ground scale factor:

Project longitude: ? False northing offset: 0.000
Project height: 0.000 False easting offset: 0.000
Point List
ID Northing Easting Elevation Feature Code
(US survey foot) (US survey foot) (US survey foot)

171 217605.300 3624282.600 11.500 SP-1
172 218760.500 3624284.400 7.800 SP-2
173 217462.000 3626286.600 12.500 SP-3
174 218631.800 3626280.600 7.700 SP-4
175 219632.300 3626281.700 11.500 SP-5
176 217313.800 3628286.800 13.300 SP-6
177 218448.400 3628281.100 9.000 SP-7
178 217167.100 3630250.400 10.400 SP-8
179 217954.600 3630180.200 5.900 SP-9
180 218068.800 3630287.000 9.900 SP-10
649 217167.629 3630250.666 8.709 SP-8
700 217314.593 3628285.962 1.764 NG
701 217314.925 3628286.239 11.643 SP-6
759 217462.138 3626286.720 5.645 NG
760 217462.854 3626286.879 10.073 SP-3
824 217604.064 3624282.243 2.041 NG




825 217604.923 3624283.113 10.257 SP-1
1177 218068.948 3630289.832 3.714 PIPE
1182 218069.076 3630290.362 3.439 NG
1183 218069.244 3630289.884 7.667 SP-10
1184 217955.791 3630179.147 5.416 SP-9
1185 217955.194 3630179.383 0.685 NG
1379 219632.191 3626280.784 4.640 NG
1380 219631.411 3626280.314 9.843 SP-5
2249 218761.636 3624285.757 2.043 NG
2250 218761.444 3624285.701 7.507 SP-2
2818 218613.998 3626279.643 2.028 NG
2819 218615.335 3626278.655 8.103 SP-4
3229 218448.963 3628281.271 2.357 NG
3230 218448.395 3628281.281 8.180 SP-7

2/25/2015 10:16:55 AM

L:\2014\140587\Data\Gps\Rtk\WBP-
2015_SURVEY-1.vce

Trimble Business Center
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G-Photos (28)

RPM_022_TE23SMO01_HORIZON.jpg













	TE23SM01_G03-2004.65.pdf
	Station Name:TE23-SM-01
	
	
	Elevation = 7.61 feet  (2.321 mtrs)
	
	
	
	LCZ Adjusted NAVD88 Height (Geoid99)
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