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Summary

The objective of this Standard Operating Procedure (SOP) is to describe the Coastal Topography data
collection method. A preliminary part of the monitoring program is the selection of the survey
window using the procedure in GULN SOP CT03—Survey Timing and Mission Planning (Bracewell
2017b).
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Preparation Procedures

GPS Setup

Prior to the beginning of the survey, the GPS equipment must be physically configured and set up.
Depending on the equipment and personnel available, and the area to be covered, the surveyor can set
up the instrument in a variety of ways:

Base Plus Rover setup

Uses one base station that is temporarily set up in the field on a known location (control benchmark)
and is sending corrections to the rover via a radio link. This setup is adequate to survey transects up to a
20 kilometer (12.4 mile [mi]) distance from the base station. As the distance increases, the atmospheric
conditions at the rover and base station will become increasingly different, resulting in a decrease in
accuracy. The base receiver must be set up at a base-station benchmark (as described in GULN SOP
CTO02—Establishment of Benchmarks, Transects, and Geodatabases; Bracewell 2017a) and located as
close as feasible to the planned survey area.

Multiple Bases Plus Rover Setup

Used when multiple base receivers are available, two (or more) reference stations can be established at
base-station benchmarks (as described in GULN SOP CTO02; Bracewell 2017a), each operating
independently. This is useful for surveying large areas (greater than 20 kilometers [12.4 mi]) because
the surveyor can select the reference station that is closest to its location and continue surveying,
without the need to stop the survey.

Base (single or multiple) Plus Multiple Rovers

Used when more than one rover can be in communication with one reference station at the same time.
The existence of several rover units in the park allows for teams of users to survey different transect
lines at the same time, increasing the time efficiency of the data collection. The base receiver must be
situated at a base-station benchmark (as described in GULN SOP CT02; Bracewell 2017a) and located
as close as feasible to the planned survey area.

Rover Plus Cell Phone Correction

In the absence of a base receiver, or in cases where communication between rover and base is not
possible (sometimes due to presence of obstacles such as high bluffs), the surveyor can access an
external network of reference stations provided by the National Geodetic Survey (NGS), known as the
CORS network (Continuously Operating Reference Stations). The GPS correction is provided through
the internet and accessed by the surveyor via a cell phone connected to the rover in the field. This
option has cell phone associated costs, and requires a plan with a carrier that supports the type of data
connection that is necessary.

Additionally, a radio repeater (e.g., TRIMMARK from Trimble) may be used to increase the broadcast
range of a base radio by receiving the base transmission and then rebroadcasting it on the same
frequency. The radio repeater should be set up at a high location and within the range of the
broadcasting capability of the base station (e.g., 1.5 kilometers [0.93 mi] for Trimble R8).



For further details on how to set up the GPS unit, refer to the equipment’s user’s manual, or contact the
supplier.

Whichever option is used, the job configuration must follow the guidelines in GULN SOP CT04—
Settings for the Collection of Topography (Bracewell 2017c). The surveyor must ascertain that once the
rover unit is started the field survey controller must demonstrate that (Figure 1):

e PDOP less than or equal to 4.0.
e Radio Link is active.
e At least five satellites are available.

e Battery is providing power.
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Figure 1. Trimble Survey Controller software screen showing information about the rover unit status during
Job creation. Figure and caption from Psuty et al. (2012).

There will be one job per:
e Surveyor, if the survey is being done with more than one rover unit.
e Day of survey, if the survey is conducted during more than one day.

e Park or Park Unit (Padre Island National Seashore [PAIS], Gulf Islands National Seashore
[GUIS] Horn Island, GUIS Petit Bois Island, GUIS Perdido Key, GUIS Fort Pickens).



Display Benchmarks and Transect Lines on the Map:

Once the rover is working, the surveyor must determine that the background files with the park’s
benchmarks and transect lines (created according to GULN SOP CT02 and uploaded according to
GULN SOP CT03) are activated in the map feature of the Trimble Survey Controller (Figure 2).
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Figure 2. Trimble Survey Controller map feature screen showing one of the transect benchmark and
respective transect line, and the rover position (represented by +) at Sandy Hook Unit, GATE. Figure and
caption from Psuty et al. (2012).
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Field Data Form
The Field Data Form (FDF) is used for all field notations (Figure 3). This information is necessary for
post-processing of the data and facilitates the generation of accurate metadata. There will be one FDF
filled out per job.

At the beginning of the survey, complete the fields of the “Event Information” (except for End time)
section of the FDF using the following formats (Figure 3):

e Location—The four-character park identifier (PAIS or GUIS) and the unit if applicable (hi, pb,
pk, fp).

e Surveyor(s) Name(s) (First Lasty—Surveyor’s first and last name.
e Survey Date—Survey date as mm/dd/yyyy

e Start Time—Start time of survey as hh:mm

e End Time—End time of survey as hh:mm

e GPS Type—Type of GPS data logger used for survey

e GPS Serial Number—Last four digits of the GPS data logger



e Event Comments—Comments related to the entire survey event. Comments that are associated

with a specific transect are entered in the “Notes” section on the lower part of the form (Figure
3).

The “Transects Information” section should be filled in as the surveyor conducts the survey and visits
each transect location (Figure 3):

1. Transect Benchmark ID—the Benchmark and Transect Line ID (e.g., HIO1)
2. Photos > 9—Check this box when all nine required photos have been taken.

3. Base Station Benchmark or CORS ID—Base station or CORS ID. For NGS benchmarks use six
character PID (e.g., DP0745) and CORS stations use the four character code (e.g. PCLA).

4. Notes—enter information specific to the transect location, such as presence of scarps or bars, as
well as the condition of the benchmarks. Any notes regarding equipment problems or obstacles
encountered, should be entered in the “Notes” section, and the time from the GPS unit noted.



Figure 3. Example of entries on the Field Data Form.




Conducting the Survey

Identification and Collection of the Starting Point Benchmark

The surveyor should use the Trimble Survey Controller map feature with the background files of the
benchmarks and transect lines, and the indications on the field booklet (map, photos and description) to
locate the benchmark that identifies the starting point of the transect to be surveyed. For quality-control

purposes, the first measurement at the transect is of the benchmark location. A 30-second measurement
will be taken at the benchmark. As an example, the following steps apply when using the field survey
controller and the Trimble Survey Controller software (Figure 4):

1. Position the rover on the transect benchmark

2. In the controller main menu go to:

a.

b.

Survey—> Measure points

Under -point name- key in the benchmark’s ID (e.g., HIOI)

Under -code- enter the year of the survey (e.g., 2017)

Under -method- select -topo point-

Verify that the -antenna height- is set to the correct height (height of the rover pole)
Verify that the -measured to- is set to -bottom of antenna mount-

Verify that the antenna is vertical and directly above the benchmark, and hit -measure-

Wait for -30s- to show in the -time so far- and hit -store- (the antenna must remain
stationary and vertical while you collect this point)

3. Verify the point location either with the reference points stored on the controller or by referring
to the field booklet
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Figure 4. Trimble Survey Controller screen showing the collection of the benchmark position. (a) Map
screen showing the position of the rover (cross) over the benchmark, at the beginning of the transect line;
and (b) Measure Points screen showing the options for the measurement of the topo point. Figure and
caption from Psuty et al. (2012).

Measuring Topographic Points Along the Transect Line

After collecting the benchmark point, the rover is positioned on the transect line shown as a background
file in the Map feature screen of the field survey controller. Point measurements (XY Z) are collected
with the GPS rover receiver along the pre-established transect line, starting at the benchmark, and
running perpendicular to the general trend of the shoreline. As an example, the following steps apply
when using the field survey controller and the Trimble Survey Controller software (Figure 5 and Figure

6):
1. Zoom the scale bar to -2m- in the Map screen, to establish the accuracy of the measurements

2. Position the rover on the transect line immediately seaward of the benchmark. Verify on the -
map- screen, that the cross (rover position) aligns with the transect line.

3. Hit -measure-

4. In the new screen, key in the following information (Figure 5):
a. Under -point name- key in the ID of the point: Benchmark’s ID_ 1 (e.g., HIO1 1)
b. Under -code- enter the year of the survey (e.g., 2017)
c. Under -method- select -rapid point-
d. Verify that the -antenna height- is set to the correct height (height of the rover pole)
e. Verify that the -measured to- is set to -bottom of antenna mount-

f. Verify that the antenna is stationary and vertical, and hit -measure-
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Figure 5. Trimble Survey Controller screen showing the collection of topographic points along the transect
line. (a) Map screen showing the position of the rover (cross) over the transect line; (b) Measure Points
screen showing the options for the measurement of the rapid point; (¢c) Map screen showing the collected
point; and (d) Map screen showing the position of the rover over the transect line to collect the next point.
Figure and caption from Psuty et al. (2012).

5. Go to the next point and repeat steps 2 through 4 (after the first point, there is no need to change
the point name. The following points will keep the prefix - benchmark’s id - and will change
the last number in an increasing order).

Selection of the locations for measurement:
a. One point is measured at least every five meters

b. One point is measured at every change in slope, in order to characterize the main
geomorphological features: including features such as the inner margin of the foredune,
dune crest, dune toe, berm crest(s), swales, ridges, scarps, beach face, beach step, as
well as any other component of the topography (Figure 6)

c. Points are measured at least until the elevation of -0.04 meters NAVDSS is reached
(Verify that the elevation of -0.04 meters NAVDS88 has been reached by selecting from
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the main menu Instrument —> Position. The antenna’s current position and elevation
will be displayed)

Figure 6. Measurement of topographic points along the transect line. Example of points being measured at
change in slope: at top and bottom of the feature (Sandy Hook, May 2010). Figure and caption from Psuty et
al. (2012).

Photographic record

A set of at least nine photographs is required at each transect line to document field conditions and
capture the general aspect of the dune/bluff feature present on the transect. A set of four photos will be
taken at the dune crest (Photo Point 1, Figure 7). One photo will be taken to capture the transect line
from an offset position (Photo Point 2, Figure 7). A final set of four photos will be taken at the wet/dry
line (Photo Point 3, Figure 7).
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Figure 7. Required photo positions and angles for topographic surveys.
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The photographs must be taken from the same relative positions and angles in each survey so that the
records are comparable:

1. Open the photo sequence with a photo of the FDF, capturing the Benchmark ID of the transect
that is currently being surveyed (Figure 8).

Figure 8. Example of FDF taken to open and close a photo sequence for required transect photos.
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2. Position yourself along the transect line, at the dune crest (Photo Point 1, Figure 7):
a. Take a photo along the transect, facing the shore.
b. Turn clockwise 90° and take another photo along the dune crest.

c. Turn clockwise 90° and take another photo. This photo should be oriented along the
transect, facing the benchmark.

d. Turn clockwise 90° and take the final photo for Photo Point 1 along the dune crest.
3. Position yourself at the base of dune:

a. Walk 10 steps towards your right side—At Padre Island NS, this will be toward the
south, and at GUIS to the west (Photo Point 2, Figure 7).

b. Take a picture from that position and looking directly towards the transect line (Figure
9). When possible, some sort of marker (possibly flag or sticks) could be placed along
the survey line to help identify it in the photo.

4. Position yourself at the wet/dry line (Photo Point 3, Figure 7):
a. Take a photo along the transect, facing the sea.
b. Turn clockwise 90° and take another photo along the shoreline.

c. Turn clockwise 90° and take another photo. This photo should be oriented along the
transect, facing the benchmark.

d. Turn clockwise 90° and take the final photo for Photo Point 3 along the shoreline.

5. Close the photo sequence with another photo of the FDF (Figure 8).

14



Figure 9. Photograph of dune base on transect, taken during the Fall 2009 Coastal Topography survey
conducted at Breezy Point, Jamaica Bay Unit of GATE (Breezy Point, November 2009). Figure and caption
from Psuty et al. (2012).

The surveyor may decide to take other photographs at different locations if there are natural or artificial
features that are creating unusual perturbations to the topography. When photographing a feature that
relates to the FDF, open and close the sequence with photos of the FDF, clearly noting the related note
(Figure 10).
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Figure 10. Open and close the transect information photo sequence with photos clearly indicating the
related note on the FDF.




Interruptions and Segmented Transects

Interruptions to the Survey

Natural or artificial conditions may be present along the beach transect that promote perturbations to
the topography. In these cases, a note should be entered in the FDF under the respective surveyed
transect notes, and the surveyor should collect survey points according to the type of perturbation
present (Table 1).

Table 1. Actions to take in the field when perturbations are encountered along the transect line.

Type of the Action in the field:

perturbation:

Natural features: If the natural features are prominent—more than 0.5 meters (1.6 ft)—collect points at the
Bluffs, Scarps changes in slope in order to reproduce the morphological feature on the transect and in the

data analysis. Follow the steps for segmented transects described below if the elevation
difference is great.

Hard structures: If a human-made structure intersects the transect location, the surveyor should measure
Seawalls, Bike points at the changes in slope of these features to reproduce them in the profile analysis (at
paths least on the first survey). Structures of this nature are usually permanent and therefore do

not have to be surveyed every time. After the first survey, skip the area where the structure
is present and proceed with the survey only in the natural area. Make a note on the FDF.

Human Avoid anglers or other visitors that may be on the transect line by shortening the distance

interference: between points, never by increasing the spacing between points. Do the same thing for tire

Anglers, Tire tracks tracks, unless these occupy an area larger than 10 meters. In this case select a less
disturbed surface within the area to measure the topographic point, but keeping the rover on
the transect line.

Segmented Transects

In areas with bluffs or other high features, the survey may have to be divided into two or more parts.
For ease of access and to take advantage of the low tide, the surveyor may have to survey the upper part
of the bluff at one time (during high tide for example), and then survey the beach area at the low tide,
producing an interrupted data set of points for the same transect line.

In addition to the main transect direction (toward the shoreline), there may also be a second direction
with an inverse azimuth, defining a line starting at the benchmark but going inland. This is useful, for
example, in areas of narrow barrier islands and spits, to monitor the changes in the full cross-section of
the system, from the gulf side to the bay side.

In both these cases, the surveyor will indicate the transect is segmented by the use of a segment ID
appended to the transect ID:

1. Ifthe transect is surveyed in segments (bluff/beach for example), append the transect ID with
sequential numbers. Use 1 for the segment closest to the benchmark and 2 for the next number,
and so on) for the next segment(s): Benchmark’s ID_ A1 (e.g., HIO1 1, HIO1 2, etc.)
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2. [Ifthe transect is surveyed inland from the benchmark, away from the Gulf shoreline (using the
inverse azimuth), add the sign minus before the number: Benchmark’s ID -1 (e.g., HIO1 -1,
HIO1 -2, etc).

Ending the Survey
After the daily survey is completed, end the survey and return to the office to:
1. Complete the Field Data Form.

2. Download the data and make a backup copy (GULN SOP CT06—/nitial Post-Survey
Processing (Bracewell 2017d) to avoid losing it due to equipment malfunction.

3. Download and catalog the photographs (GULN SOP CT06).

4. Clean, store, and charge the equipment—to avoid equipment corrosion due to the salt water and
sand, and to have it ready for the next day’s survey if needed.
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