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Section 1: General Project Description

Client: LA Coastal Protection and Restoration Authority
Project: Bayou Grande Cheniere Marsh and Ridge Restoration (BA-173)
Location: Bayou Grande Cheniere, West Pointe a La Hache, Louisiana

Before going to the field, a general survey plan was adopted in the office based upon
the Scope of Work and prior planning during project negotiations. After establishing the most
effective and efficient schedule of operations, field crews were given their assignments. All
provided data, was given to the field supervisor and field crews.

EMC, Inc. (EMC) conducted a hydrographic, magnetometer and topographic survey
during April through June 2015 to collect existing marsh elevations, bottom elevations for open
water areas and attempt to locate any existing pipelines and/or obstructions in the area. An
average marsh elevation survey was also performed at five (5) marsh elevation sites as
determined by CPRA.

All datasets were collected, processed and submitted in NAD83 State Plane Louisiana
South zone (1702) using U.S. Survey feet. Vertical data is referenced to NAVD88 utilizing Geoid
2012A holding control values based on the 2006.81 epoch as specified in the Scope of Work.

Control coordinates were provided to survey crews. Field crews were assigned specific
tasks to avoid omissions and errors.



Section 2: Vicinity Map




Section 3: Control Establishment

Positions for the survey control are from published existing control marks which were
provided by CPRA and are listed below. A Static GPS network was created from the existing
control and included one other existing control point along with two (2) new iron rods set for
this survey. All were used to establish control positions for the project.

RTK GPS was used to verify gage elevations used to determine the water surface
correction to be applied to the hydrographic data.

Once the control data was in the office the data was converted from raw GPS format to
Rinex file format using the Trimble Business Center utility Convert to Rinex. This Rinex file was
then processed by NGS and their OPUS solution was as a check against the processed network
solutions.

Horizontal coordinates are referenced to NAD83 State Plane Louisiana South (1702)
Zone in U.S. Survey Feet and the elevations are referenced to the North American Vertical
Datum of 1988 (NAVD88) using Geoid 2012A holding control values based on the 2006.81
epoch as specified in the Scope of Work. The control marks are listed below:

Provided Control:

876 1602 C TIDAL 1985 (survey disk) X=3741375.10 Y=388177.25 Elev.=0.51
C 1951964 (survey disk) X=3780155.39 Y=380462.01 Elev.=1.09
Additional Control:

MVN-68 2014 (flange encased steel rod)

IR GBC-1 (3/4" x 12' rebar projecting 0.2' above ground)

IR GBC-2 (3/4" x 12' rebar projecting 0.3' above ground)

The GPS Network Reports are presented in "Section 5: Data Processing" of this
document along with the Monument Data Sheets which will provide more detail for the control
points used.

Sub-Section A: Staff Gages

The Staff Gage of the CRMS0260-H01 CRMS
station and a newly set staff gage were used to
obtain the water surface elevation each day. The
gage was read each day before surveying began and
then again after surveying ended for the day. This
gage data was used for the tide correction for the
hydrographic data collected in the Marsh Creation
Areas.

At the CRMS0260-HO1 CRMS station, the
survey crew collected the location of the post that
the staff gage was affixed to: X=3751126.34 Y=
379176.45. Three elevations were collected at the
gage: top of the post (6.44), TBM Nail in the post




(3.38) and the 3.00 mark on the gage (2.04). Daily gage readings were corrected by -0.96 before
the tide corrections were applied. The survey crew could not locate a “Reset Rod” at the

location shown in the scope of work. The existing gage was approximately six feet from the

provided position and the entire area surrounding the gage was inundated with water.

Upon receipt of a requested location, a
new temporary staff gage was set near the North

end of line T6. The gage is a 4" x 4" post set at the

West end of a point of marsh grass on the South
side of a canal. The gage is approximately 338 feet

West of the control point IR GBC-1. Gage
coordinate location is: X=3759002.17 Y=

385233.35, with the top of the post elevation
being 6.10'. A 16 penny nail was driven into the
post at the 4 foot mark. The zero of the gage is
0.02’. The gage was set on May 11, 2015 and the
reading at 3:30pm was 0.9. This gage was utilized

along with the existing staff gage for the remainder of the hydrographic soundings on the

project. See below for staff gage readings for all hydrographic data collection.

4/8/2015

4/9/2015

4/10/2015

4/11/2015

5/26/2015

5/27/2015

5/28/2015

CRMS0260-H01 CRMS Station Tide Gage

Reading Adjust Actual Time
1.18 -0.96 0.22 9:36
1.3 -0.96 0.34 12:05
1.45 -0.96 0.49 14:23
Reading Adjust Actual Time
1.56 -0.96 0.6 12:49
1.66 -0.96 0.7 15:00
Reading Adjust Actual Time
1 -0.96 0.04 8:30
1.4 -0.96 0.44 14:00
Reading Adjust Actual Time
0.6 -0.96 -0.36 8:00
0.75 -0.96 -0.21 11:10
1 -0.96 0.04 14:35 New Temporary Staff Gage
Reading Adjust Actual Time Reading Adjust Actual Time
1.57 -0.96 0.61 12:48 0.48 0.02 0.5 11:45
1.5 -0.96 0.54 15:13 0.5 0.02 0.52 15:10
Reading Adjust Actual Time Reading Adjust Actual Time
1.55 -0.96 0.59 8:00 0.62 0.02 0.64 7:47
1.78 -0.96 0.82 11:56 0.8 0.02 0.82 11:56
Reading Adjust Actual Time Reading Adjust Actual Time
1.7 -0.96 0.74 8:13 0.7 0.02 0.72 7:40
1.8 -0.96 0.84 11:55 0.8 0.02 0.82 13:45
1.78 -0.96 0.82 13:10




Sub-Section B: Benchmark Forms



‘876 1602C TIDAL

VICINITY MAP scale: NTS Reproduced from Google Earth

Station Name: 876 1602C TIDAL

Monument Location: TO REACH THE STATION FROM MYRTLE GROVE GO SOUTHEAST ON STATE HIGHWAY 23 TO MILE
MARKER 45.7. TURN RIGHT AND GO EAST FOR 8 KM (4.95 MI) ON LAKE JUDGE PEREZ ROAD TO A FIRE STATION ON THE RIGHT
AND THE BENCH MARK ON THE LEFT. MARK IS A STANDARD NOS DISK CRIMPED TO A STEEL ROD DRIVEN 22 METERS (72 FT)
INTO THE GROUND AND ENCASED IN A 5-INCH PVC PIPE SURROUNDED BY CONCRETE. 29 METERS (95.2 FT) NORTH FROM THE
NORTH CORNER OF THE FIRE STATION, 21.8 METERS (71.4 FT) EAST FROM A POWER POLE AND 0.5 METERS (1.8 FT)
SOUTHWEST FROM A WITNESS POST.

Monument Description:
NGS TIDAL STATION

Stamping: 1602C 1985
Survey Date: April 9, 2015

Monument Established By:
NOS

NAD 83 (2011) Epoch 2010.00 Geodetic Position
Lat. 29°33'33.83236"N
Long.  89°53'05.03561"W

NAD 83 (2011) Epoch 2010.00 Datum LSZ (1702) U.S. Feet
N= 388177.250
E= 3741375.100

NAVDS88 (2011) Epoch 2006.81 VTDP Geoid 12A Elev.
Elevation = 0.51 usft (0.155 mtrs.)

Ellipsoid Height = -80.562 usft (24.555 mtrs.)

Geoid Height = 0.00 usft (0.000 mtrs.)

Adjusted Position Established by EMC, Inc. for the Coastal Protection and Restoration Authority of Louisiana



VICINITY MAP scale: NTS Reproduced from Google Earth

Station Name: C 195

Monument Location: THE STATION IS ON THE PROTECTED SIDE OF THE MISSISSIPPI RIVER LEVEE. FROM THE INTERSECTION OF
HWY 23 AND POINTE LA HACHE FERRY RD GO APPROXIMATELY 0.9 MILES SOUTH EAST TO THE INTERSECTION OF HWY 23 AND
DIAMOND RD ON THE LEFT, TURN ONTO DIAMOND RD AND PROCEED APPROXIMATELY 2.2 MILES TO THE MARK ON THE
RIGHT.

MARK IS 26 FEET SOUTHWEST OF THE CENTER LINE OF DIAMOND RD, 27 FEET NORTH OF A POWER POLE AND 93 FEET
NORTHWEST OF THE CENTER LINE OF NORRIS LN. MARK IS A BRONZE DISK SET IN THE TOP OF A CONCRETE POST WHICH
PROJECTS 2 INCHES.

Monument Description:
NGS Monument

Stamping: C 195 1964
Survey Date: April 9, 2015

Monument Established By:
USCGS

NAD 83 (2011) Epoch 2010.00 Geodetic Position
Lat. 29°32'12.40356"N
Long. 89°45'47.15528"W

NAD 83 (2011) Epoch 2010.00 Datum LSZ (1702) U.S. Feet
N= 380462.010
E= 3780155.390

NAVD88 (2011) Epoch 2006.81 VTDP Geoid 12A Elev.
Elevation = 1.09 usft (0.332 mtrs.)

Ellipsoid Height = -79.404 usft (24.202 mtrs.)

Geoid Height = 0.00 usft (0.000 mtrs.)

Adjusted Position Established by EMC, Inc. for the Coastal Protection and Restoration Authority of Louisiana
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VICINITY MAP scale: NTS Reproduced from Google Earth

Station Name: MVN-68

Monument Location: TO REACH THE MARK FROM THE INTERSECTION OF THE SOUTHWEST EDGE OF THE SOUTH BOUND LANE
OF HWY 23 AND THE ACCESS ROAD FOR POINTE a La HACHE FERRY, PROCEED NORTHWEST ALONG EDGE OF SAID ROAD FOR
1450 FT TO MARK ON THE LEFT. MARK IS 24 FT SOUTHWEST OF THE SOUTHWEST EDGE OF HWY 23, 59.8 FT EAST OF A POWER
POLE, 68 FT NORTHEAST OF A LARGE ALUMINUM POWER POLE.

Monument Description:

Stainless steel rod in sleeve (10FT+ or 3.048M+)
Stamping: MVN-68 2014

Survey Date: April 9, 2015

Monument Established By:
EMC, Inc. for USCOE

NAD 83 (2011) Epoch 2010.00 Geodetic Position
Lat. 29°34'09.92604"N
Long. 89°48'07.96110"W

NAD 83 (2011) Epoch 2010.00 Datum LSZ (1702) U.S. Feet
N= 392163.970
E= 3767559.987

NAVDS88 (2011) Epoch 2006.81 VTDP Geoid 12A Elev.
Elevation = 1.26 usft (0.383 mtrs.)
Ellipsoid Height = -79.723 usft (24.230 mtrs.)

Adjusted Position Established by EMC, Inc. for the Coastal Protection and Restoration Authority of Louisiana



11

IR'GBC-1

IR GBC-2

VICINITY MAP scale: NTS Reproduced from Google Earth

Station Name: IR GBC-1

Monument Location: MARK IS IN THE MARSH WEST OF POINTE A LA HACHE, LOUISIANA. MARK IS APPROXIMATELY 10,000

FEET WESTERLY OF BOAT RAMP, 312 FEET EAST OF POINT OF MARSH GRASS AND 35 FEET BACK OF SOUTH TOP BANK OF
CANAL.

Monument Description:
Rebar 3/4" x 12' projecting 0.2

Stamping: NONE
Survey Date: April 9, 2015

Monument Established By:
EMC, Inc. for USCOE

NAD 83 (2011) Epoch 2010.00 Geodetic Position
Lat. 29°33'02.96405"N
Long.  89°49'42.10696"W

NAD 83 (2011) Epoch 2010.00 Datum LSZ (1702) U.S. Feet

N= 385290.369
E= 3759335.991

NAVDS88 (2011) Epoch 2006.81 VTDP Geoid 12A Elev.
Elevation = 0.96 usft (0.292 mtrs.)
Ellipsoid Height = -79.870 usft (24.344 mtrs.)

Adjusted Position Established by EMC, Inc. for the Coastal Protection and Restoration Authority of Louisiana
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IR'GBC-1

IR GBC-2

VICINITY MAP scale: NTS Reproduced from Google Earth

Station Name: IR GBC-2

Monument Location: MARK IS IN THE MARSH WEST OF POINTE A LA HACHE, LOUISIANA. MARK IS APPROXIMATELY 17,000 FEET
WESTERLY OF BOAT RAMP, 37 FEET BACK OF SOUTH TOP BANK OF CANAL AND 34 FEET EAST OF TOP BANK OF CANAL.

Monument Description:
Rebar 3/4" x 12' projecting 0.3'

Stamping: NONE
Survey Date: April 9, 2015

Monument Established By:
EMC, Inc. for USCOE

NAD 83 (2011) Epoch 2010.00 Geodetic Position
Lat. 29°32'07.10973"N
Long. 89°50'21.53921"W

NAD 83 (2011) Epoch 2010.00 Datum LSZ (1702) U.S. Feet
N= 379603.248
E= 3755927.133

NAVDS88 (2011) Epoch 2006.81 VTDP Geoid 12A Elev.
Elevation = 1.32 usft (0.402 mtrs.)
Ellipsoid Height = -79.355 usft (24.187 mtrs.)

Adjusted Position Established by EMC, Inc. for the Coastal Protection and Restoration Authority of Louisiana
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Section 4: Data Collection

The surveys were conducted with an array of electronic surveying equipment. First our
crew set and recovered control points then ran GPS sessions on the control points within the
planned network using Trimble R8 GNSS model 3 GPS systems on fixed two meter tripods.

The crews then utilized an Odom Echotrac single beam hydrographic system using DGPS
positioning to gather the bottom elevation data in the open water areas. Tide corrections were
collected via readings from existing and set staff gages. All open water areas were collected
prior to filling in transect data with conventional survey methods.

RTK/GPS data collection was performed with Trimble R8 base stations and R6 rovers.
The RTK survey was based upon control values provided by the GPS control network. Field data
came into the office in raw GPS (.dat) files, data collector file format (.dc & .job), field books
and GPS Log Sheets that verified the control used. RTK was used to obtain elevation data on all
portions of transects that were too shallow for soundings or exposed ground areas.

Magnetometer data was collected using a Geometric 883 within the requested limits in
an attempt to horizontally locate pipelines or obstructions within the survey limits. Bar checks
and layback lines were taken to calibrate hydrographic equipment. See below for control points
used on the project.

Point Name Northing Easting Elevation
8761602C
TIDAL 388177.25 | 3741375.10 0.51
C195 380462.01 | 3780155.39 1.09
IR GBC-1 385290.37 | 3759335.99 0.96
IR GBC-2 379603.25 | 3755927.13 1.32
MVN-68 392163.97 | 3767559.99 1.26

Sub-Section A: Average Marsh Elevation Sites

Five (5) marsh elevation sites were selected on-site by CPRA personnel to be used to
obtain an "Average Marsh Elevation". The survey crew collected a minimum of twenty
elevations at each of the areas specified by the on-site field inspector. The horizontal location
of each of the elevations was collected in the manner prescribed by the on-site inspector.
Upon the completion of the data processing, the coordinates were averaged for each site and
the results are shown below:

Average Marsh Elevation Information

Site #1 Y=381933.45 X=3749329.75 Average Elev.=0.65
Site #2 Y=379550.42 X=3750781.81 Average Elev.= 0.54
Site #3 Y=376941.98 X=3752647.75 Average Elev.= 0.82
Site #4 Y=374914.99 X=3746846.35 Average Elev.= 0.46
Site #5 Y= 380020.02 X=3747887.20 Average Elev.= 0.49
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Sub-Section B: Magnetometer Anomaly Data

The initial magnetometer transect data was post-processed in the office. Targets were
reviewed along with conventional data which showed signage and all significant magnetic
anomalies were targeted for further investigation. Field crews were tasked with collecting
further investigation lines around significant anomalies, noting any features encountered and
probing to attempt to locate and identify features if possible. All field information was
compiled into the table as shown. The amplitudes shown reflect the peak to peak gamma
change at the location of the anomaly. The duration shown reflects the distance along the
trackline that the magnetic anomaly exists.
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Section 5: Data Processing

The field data was processed utilizing an array of computer programs. The GPS session
files were taken into Trimble Business Center version 3.50 software, where the GPS data was
processed. Rod heights, point codes and controlling base station coordinates were verified.
Upon completion of all checks, the network baselines were processed and a network
adjustment was done and corrected coordinates were output in a comma separated file (.csv)
along with the network adjustment reports (.pdf). These coordinates were the control values
for the job.

Trimble Business Center version 3.50 software was also used to process the topographic
RTK/GPS data. Rod heights, point codes and controlling base station coordinates were verified.
Upon completion of all checks, a comma separated file (.csv) was exported.

HyPack 2014 hydrographic software was used to process the hydrographic and
magnetometer data. The HyPack software is where the hydrographic data was edited for spikes
and erroneous soundings. This is also when the tide correction is applied. Edited HyPack files
were saved containing the xyz edited data. This data was combined with the topographic RTK
data in AutoCAD to produce profiles of each individual topographic transect.

The edited magnetometer data was saved to a northing, easting gamma format comma
separated file (.csv). Magnetometer data was reviewed for significant magnetic anomalies.
When anomalies were found during processing, subsequent investigation lines were taken in
the field and processed to verify that an anomaly was present and an attempt to locate the
source of the anomaly was made. In some cases, anomalies were found to be small pieces of
metal or wire and were discarded from the investigation list. All significant anomalies are
shown on the survey plats, whether or not the source was identifiable.

All exported ACSII data files were combined in AutoCAD Civil 3D 2015 where the plan
view map, profiles, and appropriate tabled information were created.
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Section 6: Survey Drawings
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