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Summary

This standard operating procedure illustrates and describes in detail the types of survey monuments
that are needed to conduct the Monitoring Coastal Topography at Gulf Coast Network Parks:
Protocol Implementation Plan (Bracewell 2017). Benchmarks or survey monuments are permanent
and long-lasting structures used to mark the transect locations in the field and that provide a robust
basis for long-term monitoring. They allow for the systematic and repeated collection of
topographical data starting at a fixed location and along pre-defined transect lines. Besides the
network of transect benchmarks established along the shoreline at each of the parks, each park will
also have high-accuracy control benchmarks to establish the GPS base station, to be used in the Real-
time Kinematic (RTK) surveying.

Methods of installation of new survey monuments are described, as well as the method for creating
the associated transect lines and auxiliary files for post-survey Quality Assurance and Quality
Control (QA/QC). Information on the network of survey monuments within each park, the respective
transect lines and the auxiliary files will be stored in two complimentary formats: a GIS database and
field booklets with adequate description of the locations and attributes of each survey benchmark.
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Benchmarks

Types of Benchmarks
Each park will have two types of benchmarks:

e Transect Benchmarks: They mark the location of the starting point of the transect to be
surveyed. These are highly accurate topographical points, established with a GPS system, that
form the basis for standard surveying techniques using the RTK survey style.

e Base-station Benchmarks: They set up the GPS base receiver needed for RTK surveying. They
are control points within centimeter accuracy, computed through the Online Positioning User
Service (OPUS).

A benchmark can be simultaneously a transect and base-station benchmark, depending on the
characteristics and quality of its establishment. The number of Base-station Benchmarks may vary per
park and should correspond to the minimum locations needed to cover the entire survey area with the
available equipment and duration of surveying.

Benchmark Establishment
When a new benchmark, either for a base-station or transect line, needs to be established, the surveyor
must decide on the preferential location for its installation according to the following criteria:

e All benchmarks should be permanent and long-lasting structures:

o Pre-existing National Geodetic Survey (NGS) or U.S. Army Corps of Engineers
(USACE) metal-disk benchmarks

o Pre-existing structures, such as fire hydrants or corners of curbs
o Rods driven into the ground (metal rods or PVC pipes)
e All benchmarks should be located inland and far from the reach of wave action:
o Inland of the foredune
o Far from the bluff’s edge
e All benchmarks should be accessible to the surveyor throughout the year:
o Outside protected shorebird nesting areas
o Outside private property
o Far from vegetation that might cause allergic reaction

e All benchmarks should be located far from objects that might obstruct or interfere with the
broadcast of the GPS radio signal:

o Far from buildings or tree canopy



e Transect Benchmarks specifically should be established on a clear path towards the shoreline:

o Far from heavy vegetation and buildings that might function as an obstacle to the
collection of topographic points along the transect line

Pre-existing National Geodetic or U.S. Army Corps of Engineers Metal-disks
Benchmarks

If a benchmark from the NGS Control Network is available for the general area, it is recommended that
it be used as a survey monument. These are stable, identifiable points (usually metal disks) established
by extremely accurate observations. To access the complete list of these benchmarks, go to the online
interactive map at: https://www.ngs.noaa.gov/NGSDataExplorer/ (Figure 1, National Geodetic
Survey 2017). Each benchmark has an associated PID (Permanent Identifier), and a datasheet that
provides information on the coordinates and elevation, as well as a description of its location and when
it was last accessed (Figure 2).The surveyor should select control points that have ‘GPS and Vertical
Control’ (Figure 1).
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Figure 1. The NGS Survey Data Explorer website, showing the selection of a monument and its associated
Control Types at PAIS — PID: DP0745.

Use the information on the datasheet to locate the benchmark in the field. Read the description of the
station location carefully and use a handheld GPS and an updated georeferenced aerial photo to locate
the metal disk in the field.
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Horiz Ellip SD N SD_E SD_h (unitless)
METWORE .28 2.43 8.98 8.88 8.2z @.83189331

Click here for local accuracies and other accuracy information.
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Figure 2. The NGS Survey Data Explorer website, showing the survey data sheet for the “Bracewell” (PID:
DP0745) benchmark at PAIS.

In cases where the available NGS benchmark closest to the selected transect location does not provide
high accuracy levels, or possibly lacks the vertical or horizontal information, the surveyor might still

use it as a Transect or Base-station benchmark. In this case, improved coordinates and elevation of the
point will have to be established by the surveyor as detailed below.




Pre-existing Structures
When no NGS monument is available for the selected location, the surveyor must establish the

benchmark. Pre-existing structures are usually more robust and reliable, and therefore should be used
whenever parking lots, buildings and other infrastructure exist near the selected transect location.
Corners of curbs and cement slabs, tops of fire hydrants and corners of sturdy features are some
examples of pre-existing structures that could be used as benchmarks (Figures 3 and 4). The surveyor
might need to use permanent spray paint or even insert a PK nail to ensure the permanency as well as
to identify the site of the benchmark.

Figure 3. (Left) “Prouty” benchmark located at corner of cement slab at PAIS maintenance facility;
adequate space to site a GPS base receiver pole. (Right) Close-up photo of the “Prouty” benchmark.
Photos taken June 2017.

Figure 4. Photos and caption from Psuty et al (2012). (Left) Benchmark location at corner of curb of a
traffic island on a parking lot at Great Kills, GATE; (Right) adequate space for a GPS base station or rover
receiver pole (Staten Island, August 2008).

Installation of New Benchmarks

If no pre-existing benchmarks or structures are available, the surveyor must create one. Long metal
rods are usually efficient, but can also be dangerous to the park’s visitors. Pipes made of PVC, set
into a concrete base are safer, easy to install, and are long-lasting structures. Furthermore, 5-



centimeter (1.9-inch [in]) diameter PVC pipes provide a functional base for the flat foot of the rover
pole to collect XYZ data for QA/AC purposes. To install the PVC pipe, the surveyor will need the
following:

PVC pipe that is at least 1.3 meters (4.3 feet [ft]) long and 5 centimeters (1.9 in) in diameter
Drill

Field hand-corer

Container with fresh water: 2—3 Liters (0.5-0.8 gallons) per benchmark

Cement—About 4 kilograms (8.8 pounds [Ibs]) per benchmark

Hammer

Stickers with NPS logo

Procedure to install the PVC pipe benchmarks:

In the office or lab, drill holes into a portion, about 0.5 meter (1.6 ft), of the PVC pipe (Figure
5a)

In the field, dig a hole at least 1 meter (3.2 ft) deep with the field hand-corer (Figure 5b)

Insert the PVC pipe into the hole (the part with the drilled holes in the hole), no more than
35-40 centimeters (13.8—15.8 in) of the pipe extending above the surface. Hammer the pipe
into the ground until only 30 centimeters (11.8 in) of the pipe is showing (it is recommended
that a flat piece of wood be placed on top of the PVC pipe and the hammer strike the wood
rather than the pipe directly) (Figure 5c).

Insert a mixture of cement, water, and the sand that was dug out of the hole into and around
the pipe (Figures 6a, 6b) until the PVC pipe is full. Place a sticker with the NPS logo on the
PVC pipe (Figure 6¢).



Figure 5. Photos from Psuty et al (2012). PVC pipe benchmark; (a) PVC pipe with holes; (b) Coring in
field, and (c) final driving of PVC pipe into sand.

Figure 6. Photos from Psuty et al (2012). Installation of the PVC pipe benchmark, (a) (b) Inserting the
cement, water and sand into and around the pipe, and (c) NPS logo on PVC pipe.



Benchmark Identification

Benchmark IDs are assigned according to the name of the park, park unit or park section where they
are being established according to the nomenclature defined for this protocol (Table 1). The park-
wide, or park-unit-wide, sample framework assigns numbers systematically starting with 1. The
transects selected for sampling maintain this park-wide or unit-wide numbering system so that
benchmarks are numbered according to their position relative to all benchmarks, whether chosen for
sampling or not.

Table 1. Benchmark identification according to the protocol’'s nomenclature.

Park Unit Benchmark ID

Padre Island All Park Pl 1, Pl 2, etc. (north to south)

Gulf Islands Horn Island HI 1, HI 2, etc. (east to west)
Petit Bois Island PB 1, PB 2, etc. (east to west)
Perdido Key PK 1, PK 2, etc. (east to west)
Fort Pickens FP 1, FP 2, etc. (west to east)

Establishment of Benchmark Height and Position Information:
The benchmarks’ coordinates and elevation are acquired with a GPS-RTK unit and will be
registered to the following spatial references:

e Grid Coordinate System: Universal Transverse Mercator (UTM)
e UTM Zone Number: 14 (PAIS), 16 (GUIS)

e Horizontal Datum: North American Datum of 1983

e Vertical Datum: North American Vertical Datum of 1988

e Geoid Model: GEOID12B

e Units: Meters

To acquire high-accuracy GPS positions in the field, the surveyor will need a geodetic GPS Unit.
Refer to the GPS Equipment list under the Field Item Checklist in GULN SOP CT01—Equipment
and Supplies (Bracewell 2017a). The following description on how to measure the benchmark
coordinates and elevation is based on Trimble’s software terminology (as an example).

Transect benchmarks

Transect benchmarks are established by measuring a topo point in a GPS survey mode. Refer to
GULN SOP CT05—Conducting the Survey (Bracewell 2017b) for the different ways the GPS unit
can be set up.
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Create a Project/Job with the spatial references identified above and select the RTK survey
style (refer to GULN SOP CT04—Settings for Collection of Topography [Bracewell 2017c]
for further details).

Position the rover receiver directly over the benchmark location.
In the controller main menu go to:
o Survey > Measure points
o Under -point name- key in the Benchmark’s ID
o Under -method- select -topo point-.
o Verify that the -antenna height- is set to the correct height (height of the rover pole).
o Verify that the -measured to- is set to -bottom of antenna mount-.

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

o Wait for -30s- to show in the -time so far- and hit -store- (the antenna must remain
stationary and vertical while the point is measured).

In the office, download the Job file (format: .dc) from the field survey controller to a
computer using the Trimble Data Transfer software (or similar tool). Use Trimble Business
Center to open and retrieve the northing, easting, and elevation data of the measured
benchmark.

Base-station Benchmarks
Base-station Benchmarks are control points that require higher accuracy and therefore are computed
through the Online Positioning User Service (OPUS).

In the field, set up the receiver antenna on a fixed height tripod (or bipod) at the benchmark
location, determine that the receiver is level.

Create a Project/Job with the spatial references identified above.

Select the FASTSTATIC survey style.

Insure that the antenna height (distance from antenna to the point) is entered correctly. This is
the height of the tripod or pole. Record this number in your field data book.

Enter 15 seconds for the receiver epoch rate.

Select save data to the Receiver, or the Field Controller only if it can be kept connected to the
receiver on-site.
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e Enter the appropriate point ID — the benchmark ID.

e Measure the point for at least 8 hours* but not more than 24 hours. A longer-duration data
file will improve the accuracy of the solution.

Alternatively, the surveyor may collect GPS position data with the base receiver while
simultaneously broadcasting and collecting data with the rover receiver unit. In this case:

e Select the RTK & INFILL survey style instead of FASTSTATIC for the base receiver.
e Use the same specifications as above.
e Sclect the “here” function and start the base receiver.

e Use the usual RTK survey style for the rover receiver. Later, in the office, connect the base
receiver (or the controller if this was where the data were stored) directly to the computer
using the appropriate cable.

e Download the GPS raw data file (format: .t01 if it was stored in the Receiver, or .dat if it was
stored in the Controller) using the Import command on the Trimble Business Center software
(for example).

e Wait at least 24 hours before submitting your data file to OPUS.

e 24 hours after the data collection, open an Internet Browser and go to:
http://www.ngs.noaa.gov/OPUS/

e Follow the instructions (Figure. 8):
o Enter your e-mail address.
o Attach the GPS raw data file (only one data file can be uploaded at a time).
o Select the antenna type used in the field data collection.
o Enter the antenna height (in meters).
o Select: Upload to STATIC.

Online Positioning User Service will email the solution usually in 10—15 minutes (Figure 9). The
report will include the northing, easting, and elevation data (noted as ortho height in the report) as
well as the information about the processing of the data file.

*If you cannot collect for eight hours in one day, another option is to collect for four hours per day
over a span of three days (one in the morning, then the afternoon, and then again in the late
afternoon).
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OPUS: online Positioning User Service

upload view about

compute an accurate position for your GPS data file

1. enter your email address
mendes@marine.rutgers.edu

2. attach your DATA file of GPS obs, dual-freq.(L1/L2) only

G:\M drive\01 - NPS\1 - Gateway\2 - Ste| Browse... |

3. select your antenna type

TRM_R8_GNSS Integrated Antenna (R8) Model 2 B
4. add your antenna height Sa. customize your solution, report, and publishing options
1.75 meters [ OPTIONS

_01‘_
5b. choose a processor
| Upload to RAPID-STATIC | for data > 15 min. < 2 hrs.

| Upload to STATIC | for data > 2 hrs. < 48 hrs.

Figure 7. Screen capture from Psuty et al (2012). An example of parameters presented to the user on the
OPUS Upload webpage (https://www.ngs.noaa.gov/OPUS/).
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This message has extra line breaks
From: opus [opus @NGS.NOAA.GOV] Sent: Mon 7/27/2009 5:48 PM
To: mendes @marine.rutgers.edu
Cc
Subject: OPUS-RS solution : 04021962.090 000987292
NGS OPUS-RS SOLUTION REPORT T
USER: mendes@marine.rutgers.edu DATE: July 27, 2009 =
RINEX FILE: 0402196t.0%0 TIME: 16:47:43 UTC
SOFTWARE: rsgps 1.32 RSS5@.prl 1.53b START: 2089/87/15 19:34:15
EPHEMERIS: igr15403.eph [rapid] STOP: 2009/87/15 19:49:45
NAV FILE: brdcl1960.09n OBS USED: 1674 / 1674 : 1eex
ANT NAME: TRM_RS8 NONE QUALITY IND. 8.41/ 28.63
ARP HEIGHT: 1.75 NORMALIZED RMS: 0.339
REF FRAME: NAD_83(CORS96)(EPOCH:2002.0000) ITRFO® (EPOCH:2009.53650)
X 1333226.586(m) ©.014(m) 1333225.843(m) ©.014(m)
Y: -4654923.620(m) ©.016(m) -4654922.179(m) ©.016(m)
z 4137519.4687(m) ©.016(m) 4137519.316(m) ©.016(m)
LAT: 40 42 13.52493 9.008(m) 40 42 13.55630 0.008(m)
E LON: 285 58 56.47784 0.011(m) 285 58 56.46432 9.911(m)
W LON: 74 1 3.52216 0.011(m) 74 1 3.53568 @.011(m)
> - 9.023(m) -31.318(m) ©.023(m)
ORTHO HGT: 1.834(m) | ©.032(m) [NAVD88 (Computed using GEOIDe3)]
UTM COORDINATES STATE PLANE COORDINATES =|
UTH ( SPC (3104 NY L)
Northing 4506336.093 59641.735
582986.972 298508.807
Convergence 0.64067743 -0.01154131
Point Scale ©8.99968477 0.99999815
Combined Factor 0.99968948 1.00000286
US NATIONAL GRID DESIGNATOR: 18TWL8298706336(NAD 83)
BASE STATIONS USED
PID DESIGNATION LATITUDE LONGITUDE DISTANCE(m)
AJ3348 NJI2 NJ INST OF TECH 2 CORS ARP N4©4429.305 WO741039.727  14156.6
DIG616 NYQN QUEENS CORS ARP N4©4310.261 WO734348.267  24362.8
DI®892 SHK6 SANDY HOOK 6 CORS ARP N4©2817.426 WO740042.685  25794.9
AJ4872 LAMT LAMONT EARTH OBS CORS ARP N410016.233 WO735432.057 34634.9
DH3768 NIMT NJIMT CORS ARP N4©4747.350 WO742859.340  40639.5
DI3830@ NITP PISCATAWAY CORS ARP N4©3225.841 1W0742804.135 42184.1
DI®624 NYVH VALHALLA CORS ARP N410456.221 WO734904.125  45283.9
DH3766 NJDY NJIDY CORS ARP N4©2252.074 We742756.301 52189.8
DF9200 RVDI RIVERSIDE COOP CORS ARP N410231.146 We733452.378 52576.@
NEAREST NGS PUBLISHED CONTROL POINT
AB3ee1l S 340 RESET N494214.511 We740103.429 30.6
Thir nacritinn and +ha shaun uvusacrtan -~ +r anna_camnutrad saithaut  an =

Figure 8. Screen capture from Psuty et al (2012). Example of an OPUS Solution report received via e-
mail. Coordinates and elevation data are highlighted in red boxes (http://www.ngs.noaa.gov/OPUS/).
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Transect Lines

Each Transect Benchmark will have an associated transect line to represent the transect along which
the topographical measurements are collected in the field. The GULN GIS specialist will produce the
transect lines in a GIS environment by creating a line feature class with one feature per benchmark
(Figure 9), and making use of recent aerial imagery of the area of interest as background.
Characteristics of a transect line in the GIS environment will incorporate:

e Starting point of the line: benchmark location

e Direction (azimuth) of the line: towards the water and perpendicular to the general trend of
the shoreline

e Length of the line: at least 50 meters into the water

QA/QC Auxiliary Files

Two auxiliary ESRI feature classes representing the Transect Benchmark and Transect Line buffer
areas will be created in a GIS environment for QA/QC purposes (GULN SOP CT06—Initial Post-
Survey Processing; Bracewell 2017d) for each park:

1. A polygon ESRI feature class that represents the buffer areas within 0.05 meters (0.1 feet
[ft]) distance from the Transect Benchmarks.

2. A polygon ESRI feature class that represents the buffer areas within 0.5 meters (0.3 ft)
distance from the Transect Lines.

Use the “Buffer” tool under the “Analysis Tools” in ArcToolbox to create polygons that portray the
specified areas around the Transect Benchmarks and Transect Lines (Figure 9).
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Figure 9. Screen capture from from Psuty et al (2012). QA/QC auxiliary feature classes representing the
Transect Benchmarks’ and Transect Lines’ buffer areas.
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GIS Database

Each park will have an ESRI geodatabase to store the Benchmarks, Transect Lines, and QA/QC
auxiliary files as four feature classes. For each park unit (where applicable), these four data sets will
reside in a feature data set (Figure 10). The characteristics and properties of the features classes are
detailed below. All the feature classes will have metadata, to be provided by the GULN project
leader.

File Edit W¥iew Go Geoprocessing Customize Windows Help

olea @B x HEEREQEEID FOL AN «» 0L
!

Eh:

EIZ:\gi5\guis\mon\gec:morph“u::oastaITDpoglapI'r'_.r\profiIeGeodEﬂabases\guisﬂnastalTﬂpogmpl‘r'_.r_u'I.gdb'ji Qm ;:u: K _}

Conterts | Preview | Descrption |
= EJ mon ;I
E3 amphib
3 bird
El £ geomorph
E [ coastalTopography
E3 benchmarkBooklets
£ fieldForms
£ gpsRtkFiles
£ photos
H 3 profileGecdatabases
=R | guisCoastalTopography_v1.qdb
=] 'ﬁ guisBenchmarks
[**] fpBenchmarks_v1
(=) fpBenchmarksBuf w1
= fpProfiles_v1
= fpProfilesBuf_vi1
)] hiBenchmarks_w1
[E) hiBenchmarksBuf_v1
= hiProfiles_v1

MNarme | Type | |
[**] fpBenchmarks_v1 File Geodatabase Feature Class |
@ﬁ:ﬁenchmarksﬁuf_ul File Geodatabase Feature Class
IE]ﬁ:uPrDﬁles_v:l File Geodatabase Feature Class
IE]ﬁ:uProﬁlesBuf_\rl File Geodatabase Feature Class
|‘-__‘]hiBenn:hmarks_v1 File Geodatabase Feature Class
[ElhiBenchmarksBuf_v1 File Geodatabase Feature Class
EhiPrnﬁles_\rl File Geodatabase Feature Class
I@hiPrnﬁlesBuf_vl File Geodatabase Feature Class
@prend‘umarks_\rl File Geodatabase Feature Class
I@pbBend‘umarksBuf_vl File Geodatabase Feature Class
[=)pbProfles_v1 File Geodatabase Feature Class
@pbPrnﬁlesBuf_vl File Geodatabase Feature Class
I‘-__‘]pkﬂenmmarks_'u'l File Geodatabase Feature Class
@pkBend‘umarksBuf_\rl File Geodatabase Feature Class
|E]karnﬁ|es_v1 File Geodatabase Feature Class
(B pkProfilesBuf_v1 File Geodatabase Feature Class

Figure 10. An example of the ESRI geodatabase containing benchmark and transect line feature classes
for Gulf Islands NS.
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Benchmarks

The benchmark height and position information will be stored as ESRI point features (Figure 10)
with the following attribute fields and respective information (Table 2). The feature class name will
reflect the park or unit’s name and will have a Version number associated with it, to allow for future
alterations of the database (e.g., hiBenchmarks_v1).

Table 2. An example of the attribute fields of the Benchmarks feature class, Gulf Islands NS, Horn Island.

Attribute Field Name Example

Benchmark ID benchmarkld  hi01

Easting coordinate X 596158.12

Northing coordinate Y 4491377.80

Elevation z 5.253

Associated transect Azimuth az 156°

Date benchmark was established dateEst 8/19/2008

Who established benchmark source Gulf Coast Network
Short description of what is the benchmark descrip PK nail

Page number of benchmark in the field booklet booklet Pg 4

Purpose of benchmark purpose Transect / Base-station
Quality of the benchmark establishment quality GPS measurement / OPUS solution

Transect Lines
The Transect Lines’ feature class will contain three attribute fields (Table 3):

Table 3. Attribute fields of the park’s Transect Lines’ feature class.

Attribute Field Name Example
Benchmark ID Benchmarkld hi01
Transect Azimuth Az 156°
Transect Length Shape_Length (meters) 200

Similar to the benchmarks, the transect lines’ feature class name will reflect the park or unit’s name
and will have a Version number associated with it, to allow for future alterations of the database
(e.g., hiTransects_vl1).
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QA/QC Auxiliary Files

The QA/QC auxiliary files will correspond to polygon features and will only need to contain an
attribute field with the related benchmark ID. The Buffer areas feature classes will have the same
name of the Benchmarks or Transect Lines to which they are associated, followed by the word “Buf”
(e.g., hiBenchmarksBuf v1, hiTransectsBuf v1; Figure 10).

Field Booklet

Each park unit will have a field booklet that will include:

Cover: Must include the date of its creation and the version number—the same as the GIS database
that it refers to.

Synopsis: Describing the booklet purpose and organization, who created it and when.
Overall locator map: Overall location of the park and units.
Small locator map: With all the benchmarks included in the Field Booklet.

Individual pages with Benchmark description: The pages will be ordered according to the
benchmark ID. Benchmarks that are exclusively base-station benchmarks will be placed at the end.
The following elements will be included in each page (identified in Figure 11):

e Benchmark ID: Includes the purpose and quality of the benchmark.

e Description of the benchmark location: Short description of what it is and where it is in
relation to a particular (distinctive) structure or feature.

e Locator map of the overall park unit: An aerial photo showing the location of the benchmark
in relation to the other benchmarks.

e Large scale map of the benchmark: An inset of the aerial photo showing the location of the
benchmark; the view must include benchmark’s ID and its respective transect line and
azimuth. Distinctive structures or features in the area should be identified on the map.

e Ground photos: At least two ground photos clearly showing the benchmark. Photos must
incorporate the surrounding area to help the surveyor locate it on the ground. The transect
line direction should be added to the image, as well as the identification of the distinctive
structures or features in the area.

e Coordinates and elevation information: A table with the benchmark’s easting, northing, and
elevation values. The elevation value should specify the surface to which it is related (for
example: top of fire hydrant). It should also include the date when the benchmark was
established.
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Table with Benchmark elevations: A table with the elevation of the benchmarks in meters and feet,
relative to NAVDS88 and to NGVD29.

Vertical Datum information: A figure and table showing the relationship of 1983-2001 tidal epoch
water levels to NAVD88 and to NGVD29.

Booklet & Benchmark Log: A table with the record of the version of the booklet, along with notes
on the changes that have been made from previous versions.

BP7 Benchmark I A'PVC pipe in the first swale, 25 m inland of the foredune crest on the

western end of Breezy Point terminus. Located 60 m perpendicularly
Purpose: Profile east of terminal groin.

Quality: RTK Measurement

140 Meters

T 1
620 Feet

NAD 83 UTM (m) NAVD 88 (m)

X (Easting) Y (Northing) Z (PVC)
589778.974 4488644.676 A 1.984
Table: Benchmark coordinates and elevation — November 14, 2008 ( F | Page 11

Figure 11. Example of benchmark elements from the Northeast Coastal and Barrier Network (Psuty et al
2012) describing BP7 in the Breezy Point, Jamaica Bay Unit of Gateway National Recreation Area, NY
Field booklet. This example serves as the template for the GULN benchmarks Field Booklet.
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Benchmarks Database Maintenance

The ESRI geodatabases mentioned above (with benchmarks, transect lines, and buffer areas) and
field booklets will be stored and maintained by the GULN Coastal Topography project leader. Any
alterations to the benchmarks must be reported to the project leader in order for alterations to be
made accordingly.

To access the parks’ geodatabase and field booklet, contact the data manager at:

National Park Service, Gulf Coast Network
Attn: GIS Specialist

646 Cajundome Blvd, Ste 175

Lafayette LA, 70506
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