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Version 14
SCOPE OF WORK FOR SHORELINE MAPPING
UNDER THE
NOAA COASTAL MAPPING PROGRAM

REMOTE SENSING DIVISION
NATIONAL GEODETIC SURVEY
NATIONAL OCEAN SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE

1. INTRODUCTION

This Scope of Work (SOW) includes remote sensing, digital shoreline mapping, surveying, and
associated tasks for the U.S. Department of Commerce, National Oceanic and Atmospheric
Administration (NOAA), National Ocean Service (NOS), National Geodetic Survey’s (NGS),
Coastal Mapping Program (CMP) in support of NOAA'’s nautical chart production. NOAA’s
charting responsibilities date back to 1807 when President Thomas Jefferson founded the Survey
of the Coast. Over the years the agency name has changed several times but the enormous
responsibility for producing accurate maps and charts of the nation’s entire shoreline has
remained. The nautical chart has been called the most fundamental of navigation instruments
making the chart’s accuracy and completeness essential for maritime safety. A nautical chart
depicts water depths, shoreline, topographic features, navigational hazards, aids to navigation,
landmarks, vertical (overhead) clearances and other navigational information. Vessel navigators
use charts to determine their position, the location of their destination, and the safest and most
economical route between these points. Charts are now available both on paper and
electronically. Contract personnel working on this contract must have a comprehensive
understanding of nautical charts and a thorough familiarity with the charts depicting the project
area. See: http://www.nauticalcharts.noaa.gov/mcd/learn aboutcharts.html.

This SOW also supports data collection for NGS’ Aeronautical Survey Program (ASP), including
remote sensing and ground surveys. Airport data is critical to the safety of aircraft in the
National Air Space and on the ground. In addition, this SOW supports data collection for NGS’
Gravity for the Redefinition of the American Vertical Datum (GRAV-D) program. Data from
this SOW may also be used to support the Integrated Ocean Observing System (I00S), the
Integrated Ocean and Coastal Mapping (IOCM) programs, and other NOAA programs.

2. SCOPE

Projects may include one or more phases of shoreline mapping or other surveying and mapping
tasks including: planning; collecting remotely sensed data from ground, aircraft, and/or satellite
based sensors, with positioning and orientation parameters; conducting ground geodetic surveys
using conventional and/or precise Global Positioning System (GPS) methods; installing tide
gauges and tidal bench marks, making tidal and leveling observations, and processing this data to

-


http://www.nauticalcharts.noaa.gov/mcd/learn%20aboutcharts.html

determine tidal datums, predicted tide values, and actual tide values; performing
AeroTriangulation (AT); performing digital map compilation, with attribution; producing
orthophotos; controlling quality, including equipment calibrations; processing data; and writing
reports. Projects may also include: airport aerial photography (see Attachment A), LIDAR or
other remotely sensed data over airports, ground control surveys and obstruction surveys on
airports, emergency response to disasters; and/or leveling, gravity surveys, and other special case
surveying and mapping tasks. Attachment A contains specifications for aerial photography over
airports. The remotely sensed data may include: LIDAR (see Attachments Y), film camera
imagery (see Attachment C), digital camera imagery (see Attachment Z), hyperspectral data (see
Attachment AA), Interferometric Synthetic Aperture Radar (IFSAR) (see Attachment AB) and/or
gravity data. The Project Instructions will define any unique project specific requirements.

3. PROJECT PARAMETERS

3.1 PROJECT LIMITS - Coastal Mapping Program projects may be along any portion of the
U.S. shoreline including U.S. possessions in the Caribbean and the Pacific, and other areas of
interest. ASP projects may be at any airports across the U.S. including U.S. possessions in the
Caribbean and the Pacific, and other areas of interest. Individual project limits will be defined in
the Project Instructions (see sample in Attachment B) and will be outlined on government
provided diagrams (paper or digital) of the area. The CMP photo coverage is planned to include
all of the shoreline within the project area and all of the land within 2000 feet of that shoreline
and sufficiently seaward to include all offshore hazards to navigation (e.g. islands and rocks).

3.2 PRIORITY - Priority, if any, will be defined in the Project Instructions.

3.3 ACCURACY - For the CMP, general guidance on HORIZONTAL accuracy at a 95%
confidence level for well defined points compiled in the Geographic Cell (GC) File is:

Harbors, ports, channels, etc. 1 meter,
Approach areas to ports 3 meters,
Open coastal areas 5 meters.

Airport survey specifications are contained in the latest versions of:
A. FAA Advisory Circular: General Guidance and Specifications for Aeronautical
Surveys: Establishment of Geodetic Control and Submission to the National Geodetic
Survey. AC No. 150/5300-16A, September 15, 2007 (AC-16A);

B. FAA Advisory Circular: General Guidance and Specifications for Aeronautical
Surveys: Airport Imagery Acquisition and Submission to the NGS, AC No. 150/5300-
17B, September 29, 2008 (AC-17B);

C. FAA Advisory Circular: General Guidance and Specifications for Aeronautical
Surveys to NGS; Field Data Collection and Geographic Information System Standards
AC No. 150/5300-18B, May 21, 2009 (AC-18B).



For specific requirements, see Project Instructions.
3.4 COMPLIANCE REQUIREMENTS -

A. PROJECT INSTRUCTIONS PRECEDENCE - The Project Instructions shall take
precedence over this Scope of Work, since the Project Instructions provide detailed and
often unique information about each project (e.g. project limits).

B. TERMS - The following conventions have been adopted for this document. The term
“shall” means that compliance is required. The term “should” implies that compliance is
not required, but is strongly recommended.

C. MODIFICATION - Requests to exceed or deviate from this SOW or the Project
Instructions will be considered if written justification is provided in advance. No
deviation is permitted until written approval is received from NOAA. All requests for
modification to this SOW and/or the Project Instructions shall be submitted by the
Contractor in writing to the Contracting Officer prior to the due date on the Task Order
and as soon as identified. Send a copy of the request to the NGS points of contact. If the
Contractor anticipates not meeting a required deadline, the Contractor shall request, in
writing, an extension from the Contracting Officer. Provide a copy of the extension
request to NGS. Extensions may be granted if extenuating circumstances that prevent on-
time completion exist.

D. UNUSUAL CIRCUMSTANCES - The Contractor shall also notify NGS immediately
of any unusual circumstances that occur during the performance under this SOW which
might affect the Deliverables or their quality, and especially of any deviation from this
SOW and/or the Project Instructions.

E. ORIGINAL DATA - Observation logs and other records generated during this project
are legal records which will be archived by the government. It is very important that
these logs be original, legible, neat, clear, and fully completed in indelible black ink.
Original data shall be saved, unmodified, whether in hand written or computer recorded
form, and shall be marked “ORIGINAL DATA”. In the original records (paper or
digital), nothing is ever erased or obliterated. All available spaces on the recording forms
should be completed. If a space on a form does not apply, then enter “N.A.” for “Not
Applicable”. If a mistake is made on a form, draw a single line threugh-the-mistake and
write the correction above or to the side. If space is too limited to permit a field
correction, restart with a new log sheet, however, the form should not be recopied in the
office in order to make a “clean” copy. An explanatory note shall be made, and initialed
for all corrections to the original recorded figures. It is essential that all recorded figures
be neat and legible. All editing of computer recorded data shall be done on a copy of the
original. Always submit the original version of the data, not a hand-made copy nor a
photo-copy nor a digital copy.

F. DATA BACKUP - The Contractor shall back-up all data and take steps necessary to
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ensure the safety of all data, especially original, raw data. The Contractor shall save all
data back-ups for six months after NGS has accepted all data for that Task Order. At the
end of that time period, the Contractor shall destroy all copies of this data and notify NGS
in writing that the back-up data has been destroyed.

G. GOVERNMENTAL RULES AND REGULATIONS - The Contractor shall ensure
that they comply with applicable regulations of government agencies, including the:
Federal Aviation Administration (FAA), http://www.faa.gov/regulations_policies/,
U.S. Coast Guard (USCG),
http://www.navcen.uscg.gov/mwv/regulations/regs_home.htm,

Environmental Protection Agency (EPA), http://www.epa.gov/lawsregs/,

Occupation Safety & Health Admin. (OSHA), http://www.osha.gov/comp-links.html,
National Park Service (NPS), http://www.nps.gov/history/laws.htm,

Homeland Security, http://www.dhs.gov/index.shtm,

and other federal, tribal, state, commonwealth, and local governmental rules and
regulations. The Contractor shall be responsible for identifying, obtaining, completing,
and submitting required applications or forms; and for obtaining approval of all necessary
permits for work performed under this contract.

3.5 NATIONAL SPATIAL REFERENCE SYSTEM (NSRS) - All surveying, positioning, and
mapping shall be tied to the NSRS, see:
http://www.ngs.noaa.gov/INFO/OnePagers/One-Pager NSRS.pdf

A. HORIZONTAL CONTROL - North American Datum 1983 (NAD 83).

B. VERTICAL REFERENCE -
i. North American Vertical Datum 1988 (NAVD 88).

ii. Alaska and other areas outside the continental U.S., see SOW Main Text,
Section 6.2.

iii. or other local datum if required by the Project Instructions.

C. SHORELINE REFERENCE -
i. MEAN LOWER LOW WATER (MLLW)

ii. MEAN HIGH WATER (MHW)
D. GEOID MODEL - Use the most recent NGS model, currently GEOIDQ9, see:

http://www.ngs.noaa.qgov/GEOID/ . For projects in Alaska and other areas outside the
conterminous 48 states, see the Project Instructions for any special requirements.

3.6 REFERENCES AND GLOSSARIES -
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A. OBTAINING CHART PRODUCTS - http://nauticalcharts.noaa.gov/staff/charts.htm

B. NOAA CHART No. 1 at:
http://nauticalcharts.noaa.gov/mcd/chartnol.htmgov/mcd/chartnol.htm

C. DATES OF LATEST EDITIONS OF CHARTS: http://nauticalcharts.noaa.gov/mcd/dole.htm

D. NOAA CHART CATALOG - The NOAA catalog shows chart coverage and lists
nautical chart dealers. See: http://nauticalcharts.noaa.gov/mcd/ccatalogs.htm

E. NOAA ON-LINE CHART VIEWER - This web site allows viewing the entire suite
of NOAA charts. See: http://www.nauticalcharts.noaa.gov/mcd/OnLineViewer.html

F. NOAA Center for Operational Oceanographic Products and Services (CO-OPS) web
Site: http://tidesandcurrents.noaa.gov/

G. NOAA NGS web Site: http://www.ngs.noaa.gov/

H. U.S. COAST GUARD LIGHT LIST:
http://www.navcen.uscqg.gov/pubs/LightLists/LightLists.htm

I. See Glossaries in Attachments F and M.

J. Manual Of Photogrammetry, Fifth Edition, 2004.

K. Manual of Color Aerial Photography, First Edition, 1968.

L. “NOS Hydrographic Surveys Specifications and Deliverables, Chapter 4: Tides and
Water Levels Requirements” dated April, 2008, at:

http://www.nauticalcharts.noaa.gov/hsd/docs/Specs2008.pdf (mainly superseded by
reference“M” below).

M. “Water Level Station Specifications and Deliverables for Shoreline Mapping
Projects,”, CO-OPS publication, May 20009, at:
http://tidesandcurrents.noaa.gov/publications/\Water Level_ Station_Specifications_and
Deliverables_for_Shoreline_Mapping_Projects, Updated May 2009.pdf . Note, this
document is an update of Chapter 4 of the Hydrographic Specifications and Deliverables
and is now the primary CO-OPS reference for shoreline mapping.

4. GOVERNMENT SUPPLIED INFORMATION AND MATERIALS

4.1 SOW, WITH ATTACHMENTS (this document).
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4.2 PROJECT INSTRUCTIONS - Project Instructions are a separate document providing
specific project information, containing any unique project requirements, and may contain any or
all of the following information:

A. PROJECT DIAGRAMS - Diagrams (paper or digital) with the project limits marked
by NGS. These Diagram(s) of the project area show the shoreline to be compiled,;
compilation limits, if different from the 2000 foot requirement; and, as required, limits of
tide-coordination areas (if different from compilation limits);

B. TIDAL ZONING DIAGRAM;

C. TIDAL ZONING MEMGO;

D. FLIGHT LINE MAP (CMP and/or ASP);
E. WAYPOINT FILE (CMP and/or ASP);

F. ADDITIONAL INSTRUCTIONS - Instructions regarding tidal coordination, ground
control, Gravity for the Redefinition of the American Vertical Datum (GRAV-D), and
any other project specific requirements;

G. PROJECT IDENTIFIER - The “Project Identifier,” a six character alpha-numeric
Identifier (ID) unique to each project;

H. AIRPORT MAPS for Aeronautical Survey Program.

4.3 LABORATORY PHOTOGRAPHIC SERVICES AND PRODUCTS - All laboratory
photographic services and products used in the performance of this contract shall be supplied at
government expense by the NOAA Photographic Services Contractor. These include: film
processing, film duplicating, diapositive production, print production, film scanning, film
storage, and film shipment from the Laboratory. These products shall remain the property of the
Government, and shall be returned to NOAA at the conclusion of each project. See Attachment
C for further information.

4.4 EED FILE CHECKING SOFTWARE - The Contractor shall check every Electronic
Exposure Data (EED) file with, at a minimum, the government supplied software prior to
submitting each EED file to NGS. The first software checks the EED file for proper formatting
and checks for typical value limits on various fields within the file. The second software
computes and displays the aerial photography footprints, enabling the checker to immediately see
problems with positioning, spacing, and/or orientation. See Attachment H for documentation.

4.5 TIDAL SOFTWARE - The contractor may use any software, commercial or proprietary, to
calculate the times wherein the tides in the project area are at the appropriate height to acquire
tide coordinated imagery. The only restriction on the use of contractor supplied software for this
purpose is that the times calculated by such software must coincide with the times calculated by
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the Government's in-house tide window prediction software. The Government will, at the
contractor's request, provide the most current version of the software that the Remote Sensing
Division (RSD) uses, and is able to freely distribute, to predict such tide windows. The
Government will, at the contractor's request, provide training in the use of the RSD program.
Such training will be at a time and place mutually convenient to both the contractor and the
Government. See Attachment J for an explanation of tides and tide windows.

4.6 NGS AND NOS SURVEY MARKS - If required and when requested by the Contractor,
NGS brass survey disks and/or NGS aluminum logo caps will be supplied to mark horizontal
and/or vertical geodetic survey points. If required and when requested by the Contractor, NOS
brass survey disks and/or NOS aluminum logo caps will be supplied for use as tidal bench marks.

The Contractor shall acknowledge receipt of Government Supplied Items by inventorying the
shipment, signing the Transmittal Letter (TL), and FAXing the TL to NGS. At this time
Contractors cannot use the Task Order Management and Information System (TOMIS) to
acknowledge receipt of Government Supplied Items sent by the Government.

5. TECHNICAL AND COST PROPOSALS

5.1 TECHNICAL PROPOSAL -
A. TECHNICAL - After receiving and reviewing the Project Instructions, the Contractor
shall submit a Technical Proposal summarizing their proposed implementation plan. This
report shall include at least the following:
i. Contractor planned flight lines with a nautical chart background, if required (see
Project Instructions and Attachment C, Section 8),
ii. proposed ground control methods and locations (using different symbols for:
Continuously Operating Reference Stations (CORS), new survey control, old

survey control, photo control, and airborne KGPS Ground Base Stations, if
required),

iii. proposed tide/water level stations, if required,
iv. proposed approximate date range of imagery acquisition,
v. summary of all field and office data collection,

vi. data processing (methods, equipment, hardware, IT security methodology for
securing the system(s), and software)

vii. personnel.

See Attachment AD for the full Technical Proposal requirements.
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B. QUALITY CONTROL PLAN - The Contractor shall have the responsibility for the
overall quality of the Project. The Contractor’s Final Reviewer and other Contractor
personnel, as required, shall become intimately familiar with the Project Instructions, the
SOW, the SOW Attachments, and References. The Contractor shall submit a written
Quality Control Plan (QCP) prior to beginning work (as part of their Technical Proposal),
to include at least the following:

I. checking manually recorded data,

ii. checking data manually entered into a computer system,

iii. checking data at various points in the over-all process,

iv. reviewing the compilation data on-line (see Attachment K),

v. comparing the compilation data with the largest scale nautical charts of the same
area,

vi. comparing compilation data with the aerial photographs of the same area,
vii. checking all documents and reports submitted.

The Plan shall include both Quality Control (QC) and Quality Assurance (QA), as defined
in Attachment M - Coastal Mapping Program Glossary.

The Contractor shall also describe how data will be backed up and how it will be ensured
that original data are not modified. See Section 18, Deliverables.

C. TOMIS SPREADSHEET - The Contractor shall submit a completed TOMIS
spreadsheet containing a listing of all Deliverables, percents, and due dates, and in the
specified format. See Attachment Al.
5.2 COST PROPOSAL - The Contractor shall submit a proposal with the costs broken down into
at least the following categories, for all work required by the Project Instructions:
A. MISSION PLANNING,
B. GPS SURVEY PLANNING,
C. GROUND AND PHOTO CONTROL,
D. TIDES AND WATER LEVELS,
E. IMAGERY ACQUISITION,
F. AEROTRIANGULATION,
G. COMPILATION,

H. FINAL PRODUCT PREPARATION.
14



Include number of labor hours, labor costs, and non-labor costs for each category.

6. DATA ACQUISITION

6.1 REMOTELY SENSED DATA -

A. AERIAL PHOTOGRAPHY - The Contractor may be required to acquire aerial
photography, digital or film. Aerial photography for the CMP is required to meet three
main parameters: sun angle of at least 25 degrees for digital (30 degrees for film), clear
sky, and tide coordination. See information below and in Attachments: Z, C, J, and AF.

I. Flight Line Planning - The Project Instructions may require the Contractor to
plan flight lines or may state that NGS has planned the lines.

- Contractor Planned Flight Lines - The Contractor may be required to plan
the flight lines given the project area and other information contained in the
Project Instructions. Flight line maps shall be depicted with a NOAA
nautical chart as the background. The photo coverage shall be planned to
include all of the shoreline within the project area, all of the land within
2000 feet of that shoreline, and offshore features such as islands, rocks,
man-made obstructions, fixed aids to navigation, piers, and jetties. See
Attachment C for additional requirements.

- Government Planned Flight Lines - If NGS plans the flight lines, NGS
will supply flight line maps (paper or digital) and waypoint files in standard
NGS format (see Attachment C, Annex 4 for format). The Contractor shall
review these flight lines to ensure adequate coverage as defined in the
paragraph immediately above, and immediately notify NGS of any
problems.

Ii. Exposure Test and Production - The Contractor shall conduct and submit an
exposure test over an area similar to the project area for each type of emulsion and
each camera system to be used. After NGS review and approval of the exposure
test, the Contractor may begin production photography; see Attachment C, Section
6.3. If film was collected, the Contractor shall ship all exposed film to the NOAA
film processing Contractor, along with a completed, original Photographic Flight
Report (PFR) (NOAA Form 76-15), the Raw Navigation File and a TL, see
Attachment AC. The Electronic Exposure Data (EED) file shall be sent to NGS
within three working days via email. The Contractor shall check all manual data
entries. See Attachments Z and C, for complete details. Note, the Project
Instructions will state if new exposure tests are required for future Task Orders.
Normally an unaltered camera system that has already had an Exposure Test in a
similar geographic area will not require a new Exposure Test.

iii. Tide Coordination - The Project Instructions may require that remotely sensed
imagery for the CMP be tide coordinated. When digital shoreline is to be compiled
using aerial photographs, color negative (CN), RGB, Color Infra-Red (Color IR),
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and/or Black-and-White IR (B&W IR) images may be required to be captured
when the water level is at observed or predicted MHW, observed or predicted
MLLW, and/or below or between these water levels. Normally NGS allows a
tolerance on either side of MHW and MLLW, see Attachments C and J. See the
Project Instructions for detailed project information.

iv. Airborne Positioning and Orientation - All remotely sensed imagery (including
color and infrared) for the CMP shall be positioned using airborne Kinematic GPS
(KGPS) (with dual-frequency, carrier-phase measurements). Airborne KGPS is
normally not required for airport photography. The collection of exposure station
orientation parameters (using an Inertial Measurement Unit (IMU)) simultaneously
with the photography is normally not required, but may be used. See

Attachment C.

v. Camera Ports - An aircraft with dual camera ports may be required for CMP
projects so that two sensors can collect data simultaneously.

B. OTHER REMOTELY SENSED DATA - The Project Instructions may include
requirements for any photographic systems and/or remote or local sensors that convert
energy from the electromagnetic spectrum into analog or digital data obtained from any
ground, airborne, or space borne satellite platform. Also gravity data may be required.
See Project Instructions for specific requirements.

6.2 GROUND CONTROL SURVEYS -

A. CHECK POINTS - For CMP projects under this SOW using film or digital cameras, at
least four Check Points are required. These points shall have horizontal and vertical
positions. In Alaska and other areas outside the continental United States where

NAVD 88 bench marks are not available, the Contractor may be required to make GPS
ties to existing tidal bench marks. Additional information may be supplied in the Project
Instructions. The Check Points shall be approximately evenly spaced in the project area
and shall be positioned using specifications listed below. On large projects, use at least
one Check Point for every four strips, and at least one near each corner of a block. These
four or more points shall not be used in the aerotriangulation computations, but
rather serve as an independent check of the photogrammetric solution. The
Contractor shall hold these back until the aerotriangulation is complete. The Contractor
shall compare the ground positions of the Check Points to the results derived from the
aerotriangulation solution and shall report these results to NGS in table form in the
Aerotriangulation Report.

For ASP projects, Check Points are usually not required.

B. PHOTO CONTROL POINTS - For CMP projects, the Contractor may propose
additional ground control points, these to be used in the aerotriangulation. These points
are called “Photo Control Points” to distinguish them from the “Check Points” described
above. The Contractor shall determine an adequate number and distribution of these
Photo Control Points. A description of the plan and the number, type and spacing of these
points shall be included in the Technical Proposal. Contractors should use CORS and
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Online Positioning User Service (OPUS) (including OPUS-Rapid Static (OPUS-RS)) to
position both types of photo ground control. Any updates in this SOW’s OPUS
requirements will be included in the Project Instructions. See Attachment O for ground
photo control requirements.

If Photo Control Points are required for ASP projects, they will be specified in the Project
Instructions. See also Attachment A, Section 6.

C. GROUND SURVEYS - See Attachment P for requirements for Ground Control
Extension Surveys (marks used to position other marks). In most CMP cases, this type of
point should not be required.

D. AIRBORNE KGPS BASE STATIONS - GPS Base Stations are required to control
airborne data collections. The Contractor shall use existing CORS, and/or use existing
NSRS control points, and/or establish new ground control points, in that order of priority.
See Attachment C, Section 13 for details.

E. OTHER CHECK POINTS - Check Points for other types of sensors will be specified
in the Project Instructions.

F. GENERAL - Additional survey related requirements may include: recovering survey
marks, setting marks, constructing photo panels, photo identifying control points, writing
digital mark descriptions and/or mark recovery notes, using conventional and/or GPS
survey methods, including leveling, taking digital photographs during the ground surveys,
and preparing: visibility diagrams, GPS observation logs, station sketches, and reports.
Detailed specifications for ground control surveys, including recommended forms,
formats, and procedures are contained in Attachments N, O, P, Q,R, S, T, U, V, W, X,
AG, and AJ.

G. GROUND SURVEYS AT AIRPORTS — The Contractor may be required to perform
ground surveys at airports including: runways, air navigation aids, aircraft obstructions,
and other related surveys.

H. GROUND TRUTH FOR REMOTE SENSING - Ground truth for various ground,
airborne or space sensors may be required.

6.3 TIDE/WATER LEVEL REQUIREMENTS — See the CO-OPS reference listed in

Section 3.6M, above. When required, additional specifications for predicting water levels,
observing water levels in real time, installing water level gauges and tidal bench marks, collecting
water level data, leveling between bench marks, GPS observations on tidal bench marks, or
processing all these observations will be included in the Project Instructions. Data shall be
submitted in CO-OPS and NGS specified formats. In any cases where the requirements conflict
or would cause duplicate effort, consult Attachment AH and then contact NGS for clarification.
See Attachment J for information on tidal acquisition windows and Attachments: Z, C, and P for
other requirements. For additional information on tides and water levels, see the CO-OPS site at:
http://tidesandcurrents.noaa.gov/ , especially the link to “Our Restless Tides” at:
http://tidesandcurrents.noaa.gov/restlesl.html , “Fantastic Tidal Datums” at:

http://tidesandcurrents.noaa.qgov/publications/fantastic tidal datums.pdf, and
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“Understanding Tides” at:
http://tidesandcurrents.noaa.gov/publications/Understanding Tides by Steacy finalFINAL11 30

.pdf

Note, predicted tides may not be accurate in time or height. The following is from the CO-OPS
Frequently Asked Questions section on the CO-OPS WWW site.

“Q: How accurate are the predictions?

The accuracy of the tide predictions is different for each location. Periodically we do a
comparison of the predicted tides vs. the observed tides for a calendar year. The information
generated is compiled in a Tide Prediction Accuracy Table. We work to insure that the predictions
are as accurate as possible. However, we can only predict the astronomical tides we cannot predict
the effect that wind, rain, freshwater runoff, and other short-term meteorological events will have
on the observed tides.

In general, predictions for stations along the outer coast are more accurate than those for stations
farther inland; along a river, or in a bay or other estuary. Inland stations tend to have a stronger
non-tidal influence; that is, they are more susceptible to the effects of wind and other
meteorological effects than stations along the outer coast. An example of an inland station which
is difficult to predict is Baltimore, Maryland. This station is located at the northern end of
Chesapeake Bay. Winds which blow along the length of the bay have been known to cause water
levels to be 1-2 feet above or below the predicted tides.

Stations in relatively shallow water, or with a small tidal range, are also highly susceptible to
meteorological effects and thus difficult to accurately predict. At these stations, short-term
weather events can completely mask the astronomical tides. Many of the stations along the
western Gulf of Mexico fall into this category. An example is Galveston, Texas. This station is in
a bay which is relatively shallow and has a small opening to the sea. At this station it is possible
for meteorological events to delay or accelerate the arrival of the predicted tides by an hour or
more.”

7.0 DATA PROCESSING

7.1 GROUND PHOTO CONTROL SURVEYS - Data shall be processed with NGS approved
software (NGS PAGES and ADJUST are not required for photo control), and submitted in
required formats. A final report is required. Specifications for ground photo control survey data
processing and reports are in Attachment O. Requirements for positioning the GPS Base Station
for the ground GPS receiver for the airborne KGPS are found in Attachment C, Section 13.

7.2 TIDE/WATER LEVELS - When required by the Project Instructions, tide/water level data
shall be processed in accordance with the CO-OPS reference in Section 3.6.M, above, its
references, and Attachment J.

7.3 AEROTRIANGULATION - For CMP projects, the Contractor is required to perform the
standard processes of aero-triangulation for all photographs (including color and IR) used in the
shoreline mapping project. All imagery (color and IR) for an entire project shall be included in
the same AT solution. The Contractor shall include in the project Technical Proposal a plan
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explaining how the AT work will be performed. Upon completion of the AT, the Contractor shall
provide a written report which includes the listed requirements as found in Attachment I. See
requirements regarding the four Check Points in Section 6.2A.

Aero-triangulation may be required for ASP projects.

7.4 OTHER DATA - Other types of data shall be processed according to standard industry
procedures and any additional requirements as specified in the Project Instructions.

8. OFFICE DATA COLLECTION

8.1 GEOGRAPHIC CELL (GC) — The GC is the digital file, or set of files, containing the
geometry and attribution of the features compiled from the imagery. The original compilation
data will necessarily be in whatever file format used by the Contractor’s digital mapping system,
but the data submitted to the government shall be in the ESRI Shapefile format as defined in
Attachment D. The Contractor shall supply two sets of cartographic feature files, the first being
for the NGS quality assurance process (interim files) and the second as the final Deliverable
product to NGS. These interim shapefiles use an attribution schema that can be imported into
NGS's digital photogrammetric softcopy workstations for stereoscopic review purposes.

Each project shall be broken into sub-areas (about four). For each sub-area there shall be the
following Deliverables:

Pilot Area, Sub-Area X, Interim Files

Sub-Area X, 50% complete Interim Files

Sub-Area X, 100% complete Interim Files.
See also Section 8.6, below.

8.2 COASTAL CARTOGRAPHIC OBJECT ATTRIBUTE SOURCE TABLE - The final
product shapefiles use the NGS’s “Coastal Cartographic Object Attribute Source Table”
(C-COAST) attribution schema which is listed in Attachment E. There is a one-to-one translation
from the interim to C-COAST attribution. The C-COAST attribution scheme was developed to
conform the attribution of various sources of shoreline data into one attribution catalog.
C-COAST is not a recognized standard, but was influenced by the International Hydrographic
Organization’s S-57 Object-Attribute Standard so the data would be more accurately translated
into S-57. The glossary for the C-COAST feature attribute description is in Attachment F or may
be found on the web at: http://www.ngs.noaa.gov/newsys_ims/shoreline/c_coast_def.htm .

The shapefile attributes and attribute values are case sensitive. All shapefile attribute labels shall
be upper case. See Attachment D for interim and final shapefile attribute requirements, including
character and case sensitivity. General cartographic feature definitions within the CMP are
included in a second Glossary in Attachment M.

See Section 8.6, below, for information on sub-dividing projects and pilot areas.
8.3 FILE NAMING CONVENTION -
A. GENERAL - The Contractor shall clearly label file names on all submitted media. All

data submitted shall be labeled with a systematic naming convention. All label and file
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naming conventions shall be documented and explained with each data submission. All
original data shall be marked “ORIGINAL” on the data medium.

B. The following image naming convention shall be used: 130001_0001
Where the STRIP (prefix) is a 6-digit designator:
Digit 1 holds _Data Type
1 = color/non-tide coordinated

2 = IRIMHW

3 = IR/IMLLW

4 = IR/non-tide coordinated
5 = color/fMHW

6 = color/MLLW
Digits 2-3 hold _Scale
« Digits 4-6 hold the actual _Strip #_ assigned by the Requirements Branch.
And the FRAME (suffix) uses the remaining 4-digits and holds the frame # as designated
by the photographer.

C. SHAPEFILES - The Contractor shall request geographic cell file names from NGS
via e-mail. NGS will normally respond within five working days of the request.

The interim shapefiles, including pilot areas, should be named for the Geographic Cell
identifier that corresponds to a given subdivided region. The interim shapefile that was
subdivided should be named in the following manner: GCxxxxx where “XxXxXxx” is a
sequential number assigned by NGS.

This final deliverable shapefile shall have the prefix name of the project identifier as
defined in the Project Instructions.

The final deliverable shapefile's SOURCE_ID attribute value is the corresponding
Geographic Cell identifier.

8.4 COMPILATION METHODOLOGY - Aerial photographic data shall be compiled using
stereo models in a digital photogrammetric system that meets the accuracy requirements set forth
in this SOW and that produces data in a format(s) compatible with SOCET SET® software.
Compile within the limits of the stereoscopic neat model. See Attachment K.

8.5 FEATURE COMPILATION -

A. VECTOR COLLECTION INTERVAL AND ACCURACY -

As a line of natural shoreline is digitized, the Contractor shall measure vertices frequently
enough to ensure that the agreement between the digital shoreline and the shoreline visible
on the mapping imagery is equal or better than the allowed discrete point accuracy, for
95% of points along the digital shoreline. Manual point-to-point mode of compilation
should be used for all feature extraction, particularly when collecting well-defined points
such as corners of a pier or wharf. If stream mode is used, parameters should be carefully
set in order to avoid unnecessarily large file sizes. See Attachment K.
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B. DISCRETE POINTS - Many well-defined point features, such as landmarks, fixed aids
to navigation, and small rocks, serve as check points and supplemental control for various
remotely sensed images. The cartographer should exercise extreme care in the
measurement of well-defined discrete points. See Attachment K.

C. LINEAR FEATURES CONNECTIVITY - Collected linear data shall be topologically
cleaned by removing all erroneous dangles and gaps, caused by inadequate snapping, so
that linear features are continuous. Other important general topological considerations
include:
I. Line features that cross other line features shall not be split into multiple features
where they cross (e.g. overhead cable crossing a shoreline).

ii. Line features must never cross over themselves.

ii. All individual line features compiled to form closed polygons must begin and
end precisely at the same node (w/no dangles or gaps).

iv. Multiple instances of a feature with the same attribution occupying the same
geographic space (duplicate features) are never allowed in final line and point
shapefiles or Chart Evaluation File (CEF).

v. Short (tiny) line features must not be created solely for the purpose of
establishing topological connectivity. In general, line features < 0.5 mm at the
compilation scale should not be compiled except in specific circumstances (see
Attachment K).

D. COMPILATION LIMITS - In all project areas, the features to be compiled include:
the shoreline; hazards to navigation in the water (rocks, islands, etc.), physical and cultural
features visible from the water and thus of value to the mariner; and other significant
features on the land for a distance inland of 2000 feet from the shoreline. All landmarks
meeting requirements and within the photo coverage, shall be compiled. See

Attachment K.

E. COMPILATION CONTENTS AND LEVEL OF DETAIL - In general provide
approximately the same level of detail as on the largest scale nautical chart of the area.
However, provide additional detail on and along land areas facing navigational channels
(those waterways with Aids To Navigation). U.S. Geological Survey (USGS) Quadrangle
maps are recommended for help in interpretation.

Significant types of features include, but are not limited to: shoreline; fixed aids to
navigation; landmarks; major roads; major buildings; railroads; canals; bridges; tanks
(other than landmarks); pipelines; and power lines. See Attachment K.

8.6 DATA SUBMISSION -

A. PILOT AREA - The contractor shall select a Pilot Area from within each sub-area of
the project area and submit these proposed Areas as part of their Technical Proposal.

These Pilot Areas shall contain a representative sample (less than 10%) of the shoreline
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and shoreline features contained in the sub-area. These Pilot Areas shall become part of
the sub-area of which they are part. Once the Technical Proposal is accepted and the
notice to proceed has been received, the Contractor shall compile these areas and then
submit interim shapefiles covering these Pilot Areas. The Contractor shall not begin
compilation on other portions of the sub-area until NGS approves the corresponding Pilot
Area.

B. INTERIM SHAPE-FILES - Most projects shall be divided into two to four sub-areas.
There shall be a pilot area for each sub-area. After the “pilot” areas are approved by NGS,
the Contractor shall submit interim shape-files for the pilot area, for the sub-area
when 50% complete, and for the sub-area when 100% complete. These three levels of
submission will be a means of conveying compilation progress, and giving NOAA review
personnel the opportunity to scrutinize compilation and submit interim comments, as a
means of catching erroneous feature compilation practices, and correcting errors before
they occur. Sub-areas, should be submitted one area at a time. After NGS approves each
sub-area, the next sub-area may be submitted.

C. FINAL SHAPE-FILES - After the Interim Shapefiles have been reviewed and
accepted by NGS, the Final Shapefiles shall be prepared and submitted. The final
deliverable shapefile products shall be two shapefiles (one consisting of all point features,
and one consisting of all line features) that store the geometry and attribute information for
the spatial coastal mapping features within the project limits as defined in the Project
Instructions. The preparation of the Final Shapefiles typically consists of merging the
multiple accepted Interim Shapefiles into one, changing the coordinate system, editing
existing attributes, adding additional attributes, topologically cleaning the files of stray
dangles and gaps, and other work of this nature. The Contractor shall submit these Final
Shapefile after all Interim ShapeFiles have been approved by NGS. The actual data
processing steps required for a project will depend on the particular systems, software, and
methodology used by the Contractor, and may differ from the procedures listed here. See
Attachment D.

9. QUALITY CONTROL AND FINAL PRODUCT PREPARATION

9.1 QUALITY CONTROL - The Contractor shall conduct Quality Control of all the work
performed and all Deliverables produced in accordance with the Contractor’s Quality Control
Plan, which was submitted with the Technical Proposal and approved by NGS. The Contractor
shall check all data to ensure that it is complete, reliable, and accurate. Accuracy requirements
may be in the Project Instructions. The Contractor’s personnel shall become thoroughly familiar
with the SOW, the Project Instructions; the definitions of terms; and the material covered in the
other references and publications, as required. See Section 3.6 for a list of References.

The Contractor shall conduct a final quality review of the feature compilation to ensure accuracy
of delineation, correct feature attribution, completeness, clarity, and adherence to all project
requirements (see Attachment K). A summary of the QC and QA work performed shall be
included in the Final Review section of the Project Completion Report (see Attachment L).
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9.2 FINAL SHAPEFILE PREPARATION - After the Interim Shapefiles have been reviewed and
accepted by NGS, the Final Shapefiles shall be prepared and submitted. The preparation of the
Final Shapefiles typically consists of merging the multiple accepted Interim Shapefiles into one,
changing the coordinate system, editing existing attributes, adding additional attributes,
topologically cleaning the files of stray dangles and gaps, and other work of this nature. The
actual data processing steps required for a project will depend on the particular systems, software,
and methodology used by the Contractor, and may differ from the procedures listed here. See
Attachment D.

9.3 CHART EVALUATION FILE - The Chart Evaluation File (CEF) is a shapefile containing
polygons intended to overlay the largest scale nautical chart(s) covering the project area. The
purpose is to document navigational hazards, landmarks, fixed aids, and coastline features
portrayed on NOAA nautical chart products whose existence or geographic position can not be
confirmed photogrammetrically, or whose size, shape, orientation or position appear to have
changed significantly from the current chart portrayal. The CEF shall contain the necessary
annotations made by the compiler during the feature collection process, as described in
Attachment K. The annotations in the CEF are used by the Office of Coast Survey to aid in the
application of the GC data when updating charts and when performing hydrographic survey
operations. Any additional notes that are not relevant to these uses shall not be transferred to the
CEF. See Attachment AE, for details and examples.

9.4 PROJECT COMPLETION REPORT (PCR) - The Contractor shall prepare a final report
which summarizes all phases of the work performed for the project. If more than one project is
assigned in a single task order, then a separate and complete PCR is required for each project. If a
project is broken into sub-areas (A, B, C, etc.), then a separate and complete PCR is required for
each sub-area. Submit the PCR after all other work has been completed.

The PCR shall conform to all of the requirements outlined in Attachment L, which includes a
sample PCR for reference. It is important that the discussion of the work performed includes any
unusual circumstances that may have occurred, and any deviations from the SOW, Project
Instructions, and/or normal operating procedures. The PCR shall be delivered in the following
formats: paper, Microsoft (MS) Word® and the Adobe Acrobat™ Portable Document Format
(PDF). NGS will make the PCR (in PDF format) available on the NOAA Shoreline Data
Explorer website for download along with the project shapefiles. See Attachment L.

10. DELIVERABLES

The Contractor shall submit all Task Order Deliverables and Weekly Status Reports to NGS using
the TOMIS system. All Deliverables shall be named exactly the same as they are listed in
TOMIS. All Weekly Status Reports shall be submitted directly to TOMIS by 2:00 pm EST every
Monday, and not via email as formerly required. All Deliverables smaller than about 10 MB in
size shall be submitted to TOMIS as an attachment. This should include almost all digital files
except large, final shapefiles and aerial imagery. Larger files may be compressed and submitted
to TOMIS in compressed format. If the Deliverable is still too large (or hardcopy) the Contractor
shall submit a report to TOMIS expressly stating what the Deliverable is and how the Deliverable
is being delivered, i.e. via FedEx, FTP, etc. The Contractor shall submit the data delivery report
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to TOMIS the same day that the Deliverable is sent. Use a Transmittal Letter (TL) for all
shipments of data outside TOMIS. Once the Deliverable is received by NGS, NGS will mark it as
received in TOMIS and TOMIS will send an e-mail confirming receipt of the Deliverable. For
complete details, see Attachment Al.

Deliverables too large for submission through TOMIS shall be submitted on Digital Versatile
Discs (DVDs), portable hard drives, secure FTP servers, or similar, pre-approved mediums. Poor
quality DVDs and/or poor handling of DVDs may result in a very short life for the data stored on
the disk. To help ensure data longevity, all DVVDs used for Deliverable submission shall be
archival quality DVDs such as Taiyo Yuden DVD+R. Do not apply labels to DVDs. Use only
special DVD archival pens (with solvent-free ink) to mark on DVDs and ideally mark only in the
central, clear portion of the disc. Some additional procedures to help ensure longevity include:
handle disks by the outer edge or the center hole, keep the disk clean, store upright in a plastic,
jewel case, return disks to the case immediately after use, open new disc packages only when
ready to record, clean carefully using DVD approved cleaners, and store discs in a cool, dry place
with clean air.

The Contractors shall submit a Deliverable Tracking Spreadsheet in the TOMIS format as part of
their Technical Proposal. The Spreadsheet format and procedures for using TOMIS are included
in Attachment Al.

All Deliverables shall be submitted by the Prime Contractor to NGS via TOMIS, not from a Sub-
Contractor, except for film which a Sub-Contractor may ship directly to NGS’ film processing
Contractor. Shipment of Deliverables to the Prime Contractor enables the Prime Contractor to
check all data prior to shipment to NOAA.

TOMIS is not operational for items shipped to the Contractor by NOAA. Upon receiving
Government Supplied Items, the Contractor shall check off the items on the TL, sign and date the
TL, and FAX or email the signed TL back to NOAA. See Section 10.10 below and Attachment
AC for details and an example.

All reports except Weekly Status Reports shall be delivered in the following formats: paper, MS
word® , and PDF, to provide for immediate ease of use and also to help ensure that the data will
be available many decades into the future. Contractors shall submit the MS Word and PDF
formats together as one Deliverable. After NGS approves the Deliverable, the Contractor shall
submit the paper copy. The TOMIS spreadsheet of Deliverables shall have two lines, one for the
two digital formats, and one for the paper copy.

MicroSoft Word format to be Version 97, or later; composed on 8 %2 by 11 inch sized pages; using
one inch margins; using double line-spacing; and using “Times New Roman” font, sized 12 pitch,
or equivalent.

10.1 LABOR, EQUIPMENT, ETC. - The Contractor shall provide all labor, equipment, supplies,
materials, and transportation to produce and deliver the products required under this SOW.

10.2 GOVERNMENT SUPPLIED ITEMS - The Contractor shall return all Government Supplied
Items (GSI) to NGS, except for any paper nautical charts supplied by NGS. This shall include all
photographic products, see Section 4. The GSI shall be the last Deliverable submitted. NGS will
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hold back payment of the final 10% of all Task Orders until all Deliverables, including the GSI,
are submitted, reviewed, and accepted by NGS.

10.3 STATUS REPORTS
A. WEEKLY TEXT - The Contractor shall submit Weekly Status Reports to NGS via
TOMIS every Monday by 2:00 PM Eastern Time, from the date of a Task Order award
until the work is complete and accepted by NGS. See Attachment G for details.

—

10.4 GROUND PHOTO CONTROL DATA AND REPORT - The Contractor shall prepare a
report covering the ground photo control portion of the work. See Attachments N through X, and
AJ for detailed instructions for ground surveys and the report. Submit this data and report within
six weeks of the conclusion of the ground control survey work. See also Attachment C, Section
18, and Attachment O. Most projects will require Check Points and may have Ground Photo
Control Points and thus this report.

10.5 GROUND CONTROL DATA AND REPORT (NSRS MARKS) - The Contractor shall
prepare a report covering the ground control survey portion of the work, if any is done. See
Attachments N through X and AJ for detailed instructions for ground surveys and the report.
Submit this data and report within six weeks of the conclusion of the ground control survey work.
See also Attachment C, Section 18, DELIVERABLES, and Attachment P. Most projects may not
require ground control surveys and thus in that case, this Report would not be required. Photos
taken of ground surveyed points (NSRS points) shall be submitted on a separate

10.6 AERIAL PHOTOGRAPHY ASSOCIATED DELIVERABLES - Deliverables are listed
below:

A. EXPOSURE TEST(S) - See Attachment C, Section 6.2;

25



B. FLIGHT LINE MAPS (Final) - Map(s) showing the actual lines flown. See
Attachment C, Section 8;

C. TABULATION OF AERIAL PHOTOGRAPHY , See Attachment C, Section 11.4;

D. PHOTOGRAPHIC FLIGHT REPORTS (NOAA Form 76-15), See Attachment C,
Sections 6.1B and 18.4, and Annexes 1 and 2; or for digital, see Attachment Z;

E. RAW NAVIGATION FILE, See Attachment C, Sections 6.1C, 6.2A, 15.1, and 18.5;

F. ELECTRONIC EXPOSURE DATA (EED) FILES, See Attachment C, Sections 4.3,
45, 6.1C, 6.2,12.3, 15.1, 18.7 and Annex 3. This file should be submitted digitally
through TOMIS;

G. AIRBORNE POSITIONING & ORIENTATION REPORT, See Attach. C, Sections
13.3, 13.4, 18.9;

H. CAMERA CALIBRATION REPORT, if the current version has not already been
submitted. See Attachment C, Sections 4.3, 18.12; for digital, see Attachment Z;

I. CAMERA MAINTENANCE LOG, if the current version has not already been
submitted. See Attachment C, Sections 4.3, 18.13;

J. CAMERA WINDOW INFORMATION, if the current version has not already been
submitted. See Attachment C, Sections 7.3D, 17, 18.14;

K. FILM SHIPMENT, See Attachment C, Section 15;
L. FILM SHIPMENT REPORTING, See Attachment C, Sections 15.2, 18.6;
M. PHOTO FINAL REPORT, See Attachment C, Section 18.17.

Submit all of the above requirements within three weeks of the completion of the aerial
photography. Note, the items in the above Sections C, D, F and K have other specific delivery
requirements which, for film, are explained in Attachment C, and Attachment Z for digital.

10.7 AEROTRIANGULATION DATA AND REPORT - The Contractor shall prepare a report
covering the AT portion of the work. The AT files shall include all the files necessary to review

the original data using SOCET SET® software. See Attachment | for detailed instructions.
Submit this data and report within three weeks of the completion of the AT.

10.8 CHART ANNOTATIONS - For requirements on annotating Chart Evaluation Files, see
Attachment K and Attachment AE.

10.9 PROJECT COMPLETION REPORT - This is the final report covering all phases of the
work performed. See SOW Main Text, Section 9.4 and Attachment L. This report should
accompany the final data submission.
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10.10 GEOGRAPHIC CELL SHAPEFILES - PILOT AREA SHAPEFILES - The Contractor shall
supply ESRI 3-D shapefiles (points, lines) of the Pilot Area for each sub-area. The Pilot Areas
become part of the sub-areas. See Attachment D.

10.11 GEOGRAPHIC CELL SHAPEFILES - INTERIM SHAPEFILES - The Contractor shall
supply ESRI 3-D shapefiles (points, lines) for quality control purposes, one set for each of the
project's sub-divided areas, e.g. areas A, B, C, etc. when 50% complete and another set when
100% complete. NGS prefers that the areas be submitted one at a time, with NGS review between
each submission. See Attachment D.

10.12 GEOGRAPHIC CELL SHAPEFILES - FINAL SHAPEFILES - The Contractor shall supply
the final set of ESRI 3-D shapefiles (points, lines), one for each of the Project's sub-divided areas,
e.g. areas A, B, C, etc. These shall be submitted after NGS has reviewed and approved the

Interim Shapefiles. See Attachment D.

10.13 TRANSMITTAL LETTER - Transmittal Letters (TL) are not required for Deliverables that
the Contractor submits through TOMIS, because once NGS acknowledges receipt in TOMIS, the
system will automatically send an email to the sender stating that the item has been received. For
Deliverables sent outside TOMIS (larger than 10MB or paper items) and for items that NGS ships
to the Contractor, TL shall be used, and, in addition, the Contractor shall make a TOMIS entry
stating what they shipped and how it was shipped. One copy of the TL is sent with the shipment
and another copy is emailed or FAXed to the office receiving the data. For items sent by NGS,
when the data arrives, the Contractor inventories the shipment against the TL, signs, and FAXes
or emails the TL back to NGS. Both offices should maintain files of TL. A special type of TL is
required for hard drives and other government property that are sent back and forth. Both parties
should use these forms and follow standard TL procedures in signing and returning a copy to the
sender. See Attachments AC and Al.

10.14 TIDE STATION DATA - The Deliverables required by CO-OPS are listed in the reference
in Section 3.6.M.

11. DELIVERY SCHEDULE

11.1 DATE - All Deliverables (Section10) shall be submitted to NGS, via TOMIS, by the project
completion date listed in the Task Order. If the Contractor anticipates that the project will not be
complete by the deadline date, the Contractor shall request an extension prior to the deadline.
Extensions will normally be granted if there are extenuating circumstances. Reports and data sets
should be submitted within three weeks of completion of that portion of the project. All materials
submitted by the Contractor shall be delivered at the Contractor’s expense.

11.2 REQUESTS FOR MODIFICATIONS - All requests for modification shall be submitted by
the Contractor in writing to the Contracting Officer (with a copy to NGS) prior to the due date and
as soon as possible.

11.3 MODIFICATIONS - In the event the schedule is exceeded due to causes beyond the control

and without fault or negligence of the Contractor, as determined by the Contracting Officer, the
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Task Order will be modified in writing and the Task Order completion date will be extended one
(1) calendar day for each calendar day of delay.

12. POINT OF CONTACT:

NOAA:
Gregory E. Stinner Mike Espey, Chief, Applications Br.
COR Remote Sensing Division,
National Geodetic Survey National Geodetic Survey
ATTN: N/NGS; SSMC3, Sta. 8622 ATTN: N/NGS3; SSMC3, Sta. 5342
1315 East-West Highway 1315 East-West Highway
Silver Spring, Maryland 20910 Silver Spring MD 20910
301-713-3167 301-713-2684
Fax: 301-713-4315 301-713-2183
email: gregory.stinner@noaa.gov email: mike.espey@noaa.gov
13. SECURITY

13.1 INFORMATION TECHNOLOGY SECURITY - The applicability of Commerce
Acquisition Regulation (CAR) clause 1352.239-72, Security Requirements for Information
Technology Resources (APR 2010), in the performance of NGS requirements as described herein,
will be determined at the task order level. Familiarization with this clause as well as DOC IT
Security Program Policy & Minimum Implementation Standards (internal access only:
http://home.commerce.gov/CIO/ITSITnew/IT_Security Program_Documentation.html) is
recommended.

13.2 NOAA BUILDING SECURITY — When visiting NOAA offices, all contractors must obtain
a Visitor’s Pass by showing show the Security Officer a valid picture ID (drivers license, military
ID, etc.). Visitors will be required to sign-in at the building security desk, process through the
walk-through magnetometer, and have their items x-rayed or searched. Visitors are issued a time
expiring NOAA Visitor Badge valid for one day only. For additional information see:
http://www.osec.doc.gov/osy/noaa/1.htm .

13.3 DATA SECURITY — NGS source data and products will generally be at the
UNCLASSIFIED level (with/without caveats) but could be at any classification level/handling
methodology. Current unclassified requirements are approximately 75% of the program. The
remainder is classified. See also SOW, Sections 3.4E and 3.4F, above.

13.4 SECURE FACILITIES — At a minimum, contractors shall possess personnel

And facilities clearances to the SECRET (S) (with/without caveats) level in accordance with the
National Industrial Security Program (NISP) to support NGS requirement production. The
personnel and facilities clearances must be maintained throughout the contract period of
performance.
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14. PLACE OF PERFORMANCE

Field work will take place within the project area, as required. Office work will be in facilities
provided by the Contractor.

15. PERIOD OF PERFORMANCE
Work shall begin when the Contractor receives a Task Order against an existing contract.
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ATTACHMENT A:
SPECIFICATIONS FOR AIRPORT AERIAL PHOTOGRAPHY

1. GENERAL

These Specifications requirements for aerial photography needed to support the Aeronautical
Survey Program (ASP). The ASP is administered by the National Geodetic Survey (NGS),
National Ocean Service (NOS) in accordance with a Federal Aviation Administration
(FAA)/National Ocean Service Interagency Agreement.

The following conventions have been adopted for this document. The term “shall” means that
compliance is required. The term “should” implies that compliance is not required, but is
strongly recommended. All times shall be recorded in Coordinated Universal Time (UTC).

The Contractor shall comply with all applicable laws, ordinances, regulations and procedures
(federal, state, county, city, tribal, or otherwise) and shall be responsible for identifying,
obtaining, completing, submitting, and gaining approval of all necessary permits for work
performed under this contract.

The information furnished under these standards may include runway and stopway data,
Navigational Aid (NAVAID) data, Obstruction data, and various airport features, including
taxiways, aprons, and landmark features. Most of this information is source data, being acquired
by field survey and/or remote sensing methods. This information is used to develop instrument
approach, and departure procedures, certify airports for certain types of operations, determine
maximum takeoff weights, update aeronautical publications, provide geodetic control for
engineering projects, assist in airport planning and land use studies, and for other miscellaneous
activities.

2. DELIVERABLES

2.1. CONTRACTOR -

A. LABOR, EQUIPMENT AND SUPPLIES - The Contractor shall provide all labor,
equipment (including an aircraft and metric camera), supplies and material (including
film) to produce and deliver exposed imagery and related products as required under this
Attachment.

B. FLIGHT LINE PLANNING AND MAPS - The Project Instructions may require the
Contractor to plan flight lines and/or produce maps showing flight lines.
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C. IMAGERY - The Contractor shall capture and deliver both an Exposure Test(s) and
Regular Production, see Section 3, below. The Project Instructions may specify film
and/or digital camera usage. If digital, see Attachment Z. Note, a separate exposure test
is required for each combination of a camera, emulsion, and filter planned to be used.
Exposure tests will not be accepted as regular production coverage. For both exposure
tests and production, the Contractor shall deliver the original, near-vertical, metric
quality, undeveloped aerial photography exposed over airports. For the Exposure Test(s),
the Contractor shall determine a flight line approximately over the center of a convenient
airport and collect at least five photographs. This test should be flown over an airport
that has varying terrain and vegetation (preferably trees). For Regular Production, the
Contractor shall fly predetermined flight lines, normally supplied by the Government
(this information will be supplied in the Project Instructions). The Photographic Flight
Report (PFR) and Electronic Exposure Data (EED) file shall be submitted for both test
and production photography. For further film requirements, see Sections 3.1 (Exposure
Test), 3.2 (Regular Production), 4.2 (Film), and 14 (Film Shipment and Processing).

D. FLIGHT REPORTS - Submit the original PFR (NOAA Form 76-15) completed in
black ink (except the word “ORIGINAL” at the top printed in BLUE ink), with the
film. Submit a copy of the Flight Report to NGS via the Task Order Management and
Information System (TOMIS). For samples see Annex 4 and 5, and for shipment
instructions see Section 14.

E. RAW NAVIGATION & ELECTRONIC EXPOSURE DATA (EED FILES - The
Contractor shall submit the original, Raw Navigation File (RNF ) captured at the time of
each exposure, in the formation of the aircraft’s on-board navigation system (which may
be used by the Contractor to create the EED file) with the EED file.

The Contractor shall prepare an EED file, in NGS format, for each roll of film. This EED
file shall contain information for all exposures on that roll. See Annex 6.

The Contractor shall submit the final EED file and the RNF file to NGS via TOMIS
within three working days of shipment of the corresponding roll of film. Note, a 3.5”
floppy disk containing the EED file is no longer required. The Contractor shall submit
the format of the RNF to NGS and shall explain any and all changes to the RNF in the
Final Report. See EED format in Annex 6, and shipment instructions in Section 14.

F. GROUND CONTROL (If required) - Refer to Project Instructions, Attachments O
and P, and Section 6 of this document, Ground Control Survey.

G. GEO-REFERENCING (If required) - Refer to Project Instructions and Section 7 of
this document, Geo-Referencing and Data Delivery Format.

H. TRANSMITTAL LETTERS - Send a Transmittal Letter (TL) with each film
shipment (see the sample in Annex 9, and further information in this Section below and

A —Page5



Section 14 below. The Contractor shall also return receipted copies of any TL that the
Government sends. See Section M, below for TOMIS reporting requirements. Other
Deliverables shall be submitted via TOMIS, see Attachment Al.

I. CAMERA CALIBRATION - Supply the current U.S. Geological Survey (USGS)
camera calibration certificate for each camera planned for use, directly to NGS prior to
any photography. See Section 4.1, below.

J. CAMERA MAINTENANCE - Provide a preventive maintenance log for each camera
to be used to acquire aerial photography directly to NGS, see Section 4.1 below.

K. CAMERA WINDOW - Report the physical characteristics of any camera window to
NGS prior to use, see Section 4.3 below.

L. FILM SHIPMENT - See Sections 3 and 14, below for instructions.

M. FILM SHIPMENT REPORTING - The Contractor shall submit via TOMIS a copy
of the PFR (marked “copy”) and a digital copy of the TL that accompanied the film to the
NGS film processing contract laboratory. See Section 14. Submit the same day the film
is shipped.

N. UNUSUAL CIRCUMSTANCES - The Contractor shall also notify NGS of any
unusual circumstances that occur during the performance of this Attachment, which
might affect the deliverables or their quality and especially of any deviation from this
Attachment. This may be included in the weekly status report required below, unless
urgent.

O. WEEKLY STATUS REPORTS - The Contractor shall submit Weekly Status Reports
via TOMIS to NGS every week from Task Order award until the work is complete and
accepted by NGS. These reports are due at NGS by 2:00 P.M. EST each Monday
afternoon. These reports shall include: a list of airports where photography is
completed, with dates completed; film shipped, and dates; and any unusual
circumstances, deviations from this Attachment, equipment malfunctions, and/or any
disturbance of the camera. A Weekly Status Report is required even if no progress
has been made. See Attachment G for detailed requirements.

P. FINAL REPORT - The Contractor shall supply to NGS a Final Report including, at
least, these sections:
i.  Work performed under this Attachment A, discuss each deliverable including:
the mean overlap, the mean tilt, the mean crab, and explanation of the photograph
labeling;
ii. Equipment used to perform this work, including hardware models and serial
numbers, and software names and versions;
iii. Flight planning, if performed;
iv. Discussion of exposure settings used, filters used;
v. Discussion of the Contractor’s Quality Control Plan, and film quality;
vi. A summary of the Ground Control Survey, if this work was done:
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vii. Geo-referencing procedures, if this work was done;

viii. Aircraft navigation;

iX. Weather, solar altitude, and time of year;

X. Any unusual circumstances or problems, including equipment malfunctions,
(including those already reported);

xi. Any deviations from this Attachment (including those already reported); and
xii. Any recommendations for changes in the Attachment for future work.

Requests to exceed or deviate from this Attachment, or the Project Instructions will be
considered when written justification is provided to the Contracting Officer (CO), and copy to
NGS, in advance. No deviation is permitted until written approval is received from the CO.

All original aerial negatives, from the instant of exposure, and other deliverables obtained
through this Attachment, are and shall remain the property of the United States Government.
This includes exposures outside the project area. These items include the 5 7/8 inch Contractor-
furnished film containers, and 5 3/16 inch film spools. However, film integrity is the
responsibility of the contractor until the film is received at its destination.

2.2. GOVERNMENT - The government will provide to the Contractor:

A. PROJECT INSTRUCTIONS - Project Instructions (a separate document) provide
specific project information containing any unique project requirements and may have
the following attachments:

i. A listing of airports to be photographed,;

ii. Flight maps, showing the labeled flight lines;

iii. Digital waypoint files, indicating the two end-points of the required flight
lines for each airport (Annex 7 details the required waypoint file format);

iv. Ground control survey requirements, (see Annexes 1 and 2 for ground control
data format and sketch examples);

v. Geo-Referencing requirements, (Annex 3 for geo-referencing data format
example);

vi. Blank film processing instruction labels, “Do Not Expose To” labels, and
address labels, see Section 14 and Annex 8.

B. SCOPE OF WORK - SOW and Attachment A, Airport Aerial Photography (this
document).

C. CAMERA DESIGNATORS - The government will assign unique camera designators
(see Section 4.1).

D. REJECTED FILM - If photography is rejected by NGS, NGS will have sample scans
and/or prints made showing the problem areas and will have these items sent to the
Contractor upon the Contractor’s request.
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3. DELIVERY SCHEDULES & ORIGINAL DATA

3.1. EXPOSURE TEST - An exposure test(s) is required prior to beginning the project. A
separate exposure test is required for each combination of camera, emulsion, and filter planned to
be used. This test shall be flown at 15,000 feet above the airport elevation and should be flown
over an airport that has varying terrain and vegetation (preferably trees). The test is a test and
shall not be used as production photography. NGS recommends that the Contractor bracket
their exposure settings during the test. After the test flight(s) over the approximate center of a
convenient airport, the Contractor shall cut the film and ship the exposed sections with their
corresponding original PFR, and TL directly to the NOAA film-processing contract laboratory.
The Contractor shall notify NGS when the film is shipped by submitting a copy of the PFR and a
copy of the TL via TOMIS, see Section 14.2.

The Contractor shall prepare and submit the final EED file to NGS, along with the RNF, via
TOMIS within three working days of film shipment. The film will be processed by the NOAA
film processing contract laboratory and then forwarded to NGS for review. NGS will review all
of this data as soon as possible and notify the Contractor of the results of the processing and the
review. The Contractor shall not proceed with production until they have received approval
from NGS. If NGS rejects the exposure test, a repeat exposure test is required.

3.2. REGULAR PRODUCTION - Exposed film, with its corresponding, original PFR, and a TL
shall be shipped directly to the NOAA film-processing contract laboratory within 30 days of
exposure, see Section 14.1. If necessary to meet this time constraint, the Contractor may cut the
film and ship the exposed section. Normally, only FULLY exposed rolls should be shipped to the
NOAA film processing contract laboratory. The film will be processed by the NOAA film
processing contract laboratory and then forwarded to NGS for review. NGS will review this data
(film, PFR, and EED) as soon as possible, notify the Contractor of the results of the processing
and the review, and, if requested, ship the film to the Contractor for review. If NGS rejects the
data, corrections and/or re flight(s) may be required. The Contractor shall notify NGS when the
film is shipped by submitting a copy of the PFR and a copy of the TL via TOMIS, see Section
14.2. The Contractor shall prepare and submit the final EED file and the RNF to NGS via
TOMIS within three working days of film shipment. See Section 14, FILM SHIPMENT AND
PROCESSING, for shipping address and additional requirements.

3.3. ORIGINAL DATA - Reports and other original records generated during this project are
legal records, which will be retained for data accountability and stored in the National Archives.

It is very important that these logs be original, legible, neat, clear, and fully completed in indelible
black ink. Original data shall be saved, unmodified, whether in handwritten or computer-
recorded form and shall be marked "ORIGINAL DATA". In the original records (paper or
digital), nothing is to be erased or obliterated. All available spaces on the recording forms should
be completed. If a space on a form does not apply, then enter "N.A." for "Not Applicable”. If a
mistake is made on a form, draw a single line through-the-mistake and write the correction above
or to the side The person making the change shall initial all corrections. If space is too limited to
permit a field correction, restart with a new sheet. However, do not recopy the form in the office
in order to make a "clean" copy. An explanatory note should be made for all corrections to the
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original recorded figures. It is essential that all recorded information be neat and legible. All
editing of the computer recorded data shall be done on a copy of the original. Always submit the
original version of the data, not a handmade copy, a photocopy, nor a digital copy.

3.4. COMPLETION DATE - All deliverables shall be received by the film processing contract
laboratory and/or NGS, as specified, no later than the date in the Project Instructions.

4. EQUIPMENT AND MATERIAL

4.1. CAMERA - The aerial camera used for this Attachment shall meet the following
specifications (unless a digital camera or other sensor is specified in the Project Instructions):

A. Single lens metric camera with quality equivalent to or better than a Wild RC 20/30 or
Zeiss RMK-A 15/23, with Forward Motion Compensation;

B. 9inch x 9 inch format;
C. Between-the-lens, variable speed shutter;

D. Six inch (153 ¥3 mm) focal length lens having a usable angular field not less than 90
degrees;

E. Minimum resolution of 15 lines/mm with an Area Weighted Average Resolution
(AWAR) not less than 55 lines/mm;

F. Decentering (formerly called tangential) distortion must not exceed 0.008 mm and
radial distortion must not exceed 0.010 mm;

G. Model Flatness; total difference, +/- 0.019 mm;

H. The indicated principal points (fiducial centers) must fall within a 0.030 mm radius
circle around the principal point of autocollimation;

I. The calibrated principal point (point of symmetry) must fall within a 0.015 mm radius
circle around the principal point of autocollimation for 153 mm focal length lenses and
0.030 mm for all others;

J. Equipped with a vacuum or pressure device for holding film flat against a platen at the
instant of exposure. Platen departure from a true plane must not exceed +/- 0.0005 in.
(0.013 mm) when the camera/magazine vacuum is applied;

K. Record on each exposure at least 8 fiducial marks. Marks must be located in each
corner of the format and at the center of each side. The fiducial marks must be clearly

A —Page 9



visible and sharp on every negative;

L. TIMES AND DATES - Record on each exposure the time in correct Coordinated
Universal Time (UTC) (not GPS time), and the correct date, if data recording is available.
Note, the time is also recorded in the EED file and on the PFR. All three times shall agree
with each other within two minutes, and THE TIME IN THE EED FILE SHALL
AGREE WITH UTC TIME (SAME AS GREENWICH MEAN TIME (GMT))
WITHIN TWO SECONDS. A daily time check for all clocks is recommended. Also
ensure that all dates recorded are correct (double check that the clocks are not set 12 hours
off so that the date cycles incorrectly at noon). See: http://www.time.gov/ . Note,
deliverables with incorrect time(s) may be rejected causing a large additional expense to
the Contractor in re-acquiring film of the project area.

For additional information on GMT, zone times and day light saving time, see:
http://wwp.greenwichmeantime.com/ . For a world time zone map in PDF format see:
http://www.worldtimezone.com/ .

M. Record on each exposure the lens identification number and focal length, see also
Section 13;

N. Record a level bubble on each exposure, if possible;

O. Record a film title on each exposure, if the camera is capable (see Section 13). Note,
any label(s) on the photographs shall conform to the specifications in Section 13;

P. The camera shall be installed in a mounting which attenuates the effects of aircraft
vibration;

Q. The camera’s Forward Motion Compensation feature shall be used for all photography
under this Attachment.

CALIBRATION - In addition to the specific camera requirements, a valid certificate of
calibration (no older than three years) from the Optical Science Laboratory of the U.S. Geological
Survey (USGS) shall be submitted to NGS for each camera to be used during this contract. The
fees for the tests and the arrangements to have the tests performed are the responsibility of the
Contractor. The calibration certificate(s) shall be submitted to and approved by NGS prior to
camera use under this contract. Upon approval of a calibration certificate, NGS will assign a
unique camera designator for the camera and notify the Contractor. The Contractor shall ensure
that the correct camera designator appears on each exposure (see Section 13 and Annex 6).

PREVENTIVE MAINTENANCE - The Contractor shall supply to NGS a log of all maintenance
performed on each camera system, to be used for this work, including the dates when
maintenance was performed and the nature of the maintenance performed, to show that preventive
maintenance has been satisfactorily completed within the previous three years.
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MALFUNCTIONS - All camera system malfunctions shall be recorded, and NGS notified. A
malfunction is defined as a failure anywhere in the camera system that causes an interruption to
the normal operation of the camera. Also, record and report any malfunctions in the EED
collection system.

CAMERA DISTURBANCES - After any disturbance of the camera that might affect its
calibration, or when there is any reason to believe the dimensional relationship of the lens,
fiducial marks, and film plane have been disturbed by partial disassembly or unusual mechanical
shock, the Contractor shall notify NGS, the camera shall be recalibrated before further use, at the
Contractor’s expense, and the Contractor shall submit the new certificate of calibration to NGS.

NOTE: Digital Imaging System - Any requirement for digital imaging will be stated in the
Project Instructions.

4.2. FILM - The Contractor should submit only full (or nearly full) rolls of film, unless meeting
the 30-day deadline discussed in Section 3. Splicing shall not be performed.

The film used for this Attachment shall be AGFA Pan 80, Kodak 2444 (color negative), AGFA
X100, or equivalent, and shall be purchased by the Contractor. A proposal for the use of
“equivalent” film shall be submitted to NGS prior to use. NGS will notify the Contractor if the
“equivalent” film is approved, and also the appropriate gamma for that film. A roll of film shall
not be exposed after its expiration date.

Only optical filters provided by the lens manufacturer or meeting the same optical specifications
shall be used. An anti-vignetting filter shall be used during all photography under this
Attachment. AGFA Pan 80 and AGFA X100 have an extended red layer in the emulsion
allowing the use of a 420 Nanometer (Color) filter. The contractor shall use a 420-nanometer
filter with both AGFA films. This filter will facilitate photography of yellow, red, and orange
leaves in autumn. The low contrast target resolution of color negative emulsions shall be rated at
greater than or equal to 80 Ip/mm (line pairs per millimeter). Emulsion and filter combinations
selected must be sensitive to and record on the film the green, yellow, orange, and red hues of the
tree leaf canopy. Filters to be used under this SOW shall have been tested by the USGS at the
time of each three-year camera calibration.

Film shall be stored, handled, and shipped in accordance with manufacturer’s recommendations,
especially regarding the storage temperature and humidity. Kodak recommends that unexposed
natural color films be stored in a refrigerator at 55 degrees Fahrenheit or lower, or in a freezer at

0 to -10 degrees Fahrenheit, in the original sealed container. Film shall be treated with extreme
care both before and after photography, especially with regard to temperature and humidity. Keep
film in its original container until as close to flight time as possible to reduce moisture transfer
once the container is opened. Photographic film containers shall not be exposed to direct sunlight
or other sources of heat. At the end of each flying day, film (including loaded film magazines and
cassettes) shall be removed from the aircraft if the inside temperature of the aircraft is expected to
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exceed 85 degrees Fahrenheit. Likewise remove the film if the temperature may go below
freezing.

The beginning of each roll of film should have a 7-foot leader of blank film, and a 3-foot trailer at
the end. Note, unexposed film that exceeds 10 feet in length should be cut from a roll of film
before shipping for processing. A roll of aerial film shall consist only of exposures made with the
same camera system (lens, cone, and magazine). Standard film spools having a flange
diameter of approximately 5 3/16 inches (13.3 cm) shall be used, and only that length of film
which can be wound on a spool without strain, leaving at least 1/8 inch (3 mm) of flange exposed,
shall be placed on each spool. Standard film canisters approximately 5 7/8" in diameter shall be
used.

Accompanying each roll of film shall be a filled-in film processing instruction label defining the
characteristics of the film (wrap inside/outside, leader lengths, etc.), a “DO NOT

EXPOSE TO” label, and an address label. Instructions for using these labels and the shipping
address are included in Section 14.1, and samples in Annex 8.

4.3. AIRCRAFT - The type of aircraft and the aircraft tail number shall be stated on the PFR
(Annex 4, Item #11 and #12). Aircraft used in the performance of this Attachment shall be
maintained and operated in accordance with all regulations required by the Federal Aviation
Administration. Any inspections or maintenance of the aircraft for performance of this
Attachment which result in missed photographic weather will not be considered as an excusable
cause for delay. The Contractor shall ensure that the aircraft has a proven service ceiling, with
operating load (fuel, crew, camera, film, and other required equipment), of not less than the
highest altitude required to acquire the exposures.

The design of the camera opening in the aircraft shall be such that the field of view is
unobstructed when a camera is mounted with all its parts above the outer structure. The field of
view shall, so far as is practicable, be shielded from air turbulence and from any outward flows,
such as gases and oil.

NGS recommend that a camera port window not be used. If a camera port window is used, it
shall be: (1) optical quality; (2) mounted in material eliminating mechanical stress to the window;
(3) free of blemishes, dirt, significant scratches, etc.; (4) and shall not degrade the resolution or
the accuracy of the camera (see Section 4.1). The physical characteristics of the window (such as
size, thickness, smoothness, flatness, parallelism, glass quality, and optical transmissivity) shall
be reported to NGS prior to use. Any window should meet the American Society of
Photogrammetry and Remote Sensing (ASPRS) Aerial Photography Standards, 1995, which
states, “If an aircraft camera has a port glass it shall be preferable 50 mm thick but not less than
37 mm thick. The surface finish shall be 80/50 or better. Glass material shall be polished crown,
group category M, Military Specifications Mil-W-1366F (ASG) October 1975, C-1 optical quality
or better.
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5. FLYING HEIGHT

The flying height above the airport elevation should be calculated from the scale provided in the
waypoint files. Normally the flying height is between 12,000 feet and 15,500 feet above the
airport elevation. Departures from the specified flying height shall not exceed 2 percent low or 5
percent high for all flying heights up to 12,000 feet above mean ground elevation. Above 12,000
feet, departures from specified flying height shall not exceed 2 percent low or 600 feet high.
Note, the altitudes entered into the PFR (see Annex 4) and the EED file (see Annex 6) are the
altitudes above mean sea level (MSL), both in feet.

Note, altimeter corrections for barometric pressure, temperature, etc. may be required in order to
meet the above tolerances. NGS will verify the flying height by multiplying the focal length of
the camera (in feet) by the denominator of the calculated scale of the aerial film. The
photographic scale is calculated by dividing the distance between two identifiable points as
measured on one of the photographs (as near as possible at the mean ground elevation) by the
actual ground distance as measured from the best available map or from known ground
coordinates.

5.1 FLIGHT CLEARANCES - The Contractor shall comply with all applicable Federal Aviation
Regulations (FARs). This includes but is not limited to obtaining any and all clearances
necessary to carry out the assigned data collection. Contractor aircrews shall check local and
FDC NOTAM's prior to each flight. No work may be attempted in Restricted, Prohibited,
ATCAA, or TFR (Temporary Flight Restriction) airspace without prior clearance. In addition,
the contractor's aircrews must meet all applicable FAA requirements for training and currency
required for operations within the Washington D.C. /Metropolitan Special Flight Rules Area
(SFRA), or any other SFRA.

6. GROUND CONTROL SURVEY (if required)

6.1. GROUND CONTROL POINTS - Ground control points may be required at each airport to
help reference the imagery. The control point locations shall be nonlinear and well distributed
around the airport at a fixed, non-random, interval. NGS may provide a graphic for each airport
with suggested general locations for control points. The required coordinate system is the
Universal Transverse Mercator (UTM) in the North American Datum of 1983 (NAD 83). Specify
the UTM zone used. Continuously Operating Reference Stations (CORS) & On-Line Positioning
User System (OPUS) shall be used to position the ground control points. See also Attachment O.

6.2 CHECK POINTS - In addition to any ground image control points, a minimum five check
points are required in the project area. Check points must meet the same standards as control
points. Note, check points shall not be used in controlling the imagery. A position determined
through the NGS OPUS program is required for each check point. Submit a copy of the OPUS
solution for each check point.
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6.3. DATA FORMAT - Provide an ASCII file for all points with:
Station Name
Northing (UTM; meters, to 2 decimal places)
Easting (UTM; meters, to 2 decimal places
Orthometric Height (meters, to 2 decimal places; relative to North American Vertical
Datum of 1988 (NAVD 88)
Ellipsoid Height (meters, to 2 decimal places)
See Annex 1 “Ground Control Points,” for an example.

6.4. SKETCH - Two types of sketches are required. The first is a sketch of the entire airport area
showing all control points with different symbology for new points versus existing control.
Secondly, prepare a separate sketch of each control point, showing its immediate vicinity. See
Annex 2 “Field Survey Sketch,” for an example. Include a brief description of the point under
“Notes” at the bottom of this document. See Attachment R for photo requirements.

6.5. ACCURACY AND DATUMS -
A. Horizontal positions shall be determined with an accuracy of 0.3 meters relative to the
National Spatial Reference System (NSRS), NAD 83.

B. Orthometric elevations shall be determined with an accuracy of 0.3 meters relative to
the NSRS, NAVD 88.

C. In Alaska and other areas outside the continental United States where NAVD 88 bench

marks are not available, the Contractor may be required to make GPS ties to tidal bench
marks within the project area.

7. GEO-REFERENCING (If required)

7.1. REQUIREMENTS - Use standard photogrammetric techniques.

7.2. FORMATS - Submit an ASCI| file in the following format and explain the file naming
convention. The required coordinate system is the UTM in NAD 83. Specify the UTM zone
used.
UTM COORDINATES

Strip #

Image #

Easting (meters, to 2 decimal places)

Northing (meters, to 2 decimal places)

Orthometric Height (meters, to 2 decimal places)

Omega (radians, to 7 decimal places)

Phi (radians, to 7 decimal places)

Kappa (radians, to 7 decimal places)

See Annex 3 for an example of the ASCII Image file format.
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8. WEATHER, SOLAR ALTITUDE, AND TIME OF YEAR

8.1. CLOUDS - No clouds or cloud shadows may appear on the photographs. High, thin overcast
clouds will be permitted above the flying altitude if they do not cause ground mottling or a
discernable reduction in light levels and/or ground object shadows. Under no circumstances shall
Black & White Panchromatic (B/W Pan) films be exposed under a solid overcast sky.

8.2. TREE LEAVES - Note, all photography under this Attachment shall show full tree leaf
coverage to facilitate photogrammetric tree height determination.

8.3. WELL-DEFINED IMAGES - Photography shall be undertaken only when well-defined
images can be obtained. In addition to no clouds, photography shall not be attempted where the
ground is obscured by haze, smoke, smog, dust, or falling snow, sleet, rain, etc. Also,
photography shall not be conducted when the airport ground area is covered by water (flood),
snow, or ice.

8.4. VISIBILITY - The minimum visibility at the time of exposure is 10 miles. Visibility is
determined by looking at objects on the ground toward the sun. The distance at which the details
of tree crowns are clearly defined is the visibility. If the visibility is satisfactory, details of ground
objects will be clearly defined at the edge of the view through the drift sight.

8.5. SUN ANGLE - Sun angle shall never be less than 30 degrees above the horizon at the time
of exposure. Ideally, the sun angle should be between 40 and 60 degrees above the horizon
because of the intermediate-size shadows produced. In mountainous areas with steep terrain
and/or areas with tall trees, the minimum sun angle shall be increased. The Project Instructions
may contain additional information about sun angle requirements for each project. See also
Section 15 and “Manual of Photogrammetry”(MOP), Fourth Edition, Section 5.8.3.

Sun angles for a given day can be determined from a “Solar Altitude Diagram” or from
appropriate computer software. For on-line sun angle solutions, see the U.S. Naval Observatory’s
WWW site at: http://www.usno.navy.mil/lUSNO/astronomical-applications/data-services/rs-one-
day-us. This site computes sun altitudes and sun azimuths for U.S. locations and world-wide
positions. See also MOP, Fifth Edition, 2004, pages 1114-1115, and Attachment AF.

8.6 CLEAR DAY MAP - For a Clear Day Map, refer to: http://cdo.ncdc.noaa.gov/cqi-
bin/climaps/climaps.pl. Please see the directions below for help navigating the website.

In the left column, click on "Quick Search"

In the "Region" column, highlight the desired region

In the "Map Category™ column, highlight "Sky Cover/Visibility"

Click on "Continue"

Highlight first choice, "Mean Number of Clear Days (Sunrise to Sunset)"
Click on "Continue"

Click on month(s) of interest

To download the high resolution PDF file for this map, click on the blue link
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(below this statement on the web site), or, to download the ESRI Shape Files for
this map, click on one of the blue links (below this statement on the web site).
Note, there is a charge.

9. NAVIGATION

The aircraft shall be navigated using pseudo-range GPS, or another system with equivalent
accuracy or better. The cross-track flight-line deviation from the lines specified in the waypoint
files shall not exceed 5% of the flying height (750 feet for normal flying height of 15,000 feet).
Changes in the course of the aircraft between successive overlapping photographs within a flight
line shall not exceed three (3) degrees.

Exposure stations shall be positioned to approximately the absolute accuracy of +/- 20 meters, or
better. An electronic pulse shall be used to accurately mark the mid-point of the exposure. These
exposure station positions and other information shall be recorded in the EED file (see Annex 6).

NGS supplied waypoint files will automatically center one photograph over (or near) the center of
the airport.

Note that flight lines may be flown in either direction, but adjacent lines should be flown in
opposite directions to help improve the strength of the solution.

All flight lines shall be continuous. No flight lines may be broken or patched. Note, a line
reflown shall have the original flight line number.

The datum for the horizontal positions is NAD 83. The vertical datum is the NAVD 88. For
areas outside the continental United States see Section 6.4.

10. TILT

Care shall be taken to keep tilt (departure from the vertical) of the camera to a minimum. Tilt
shall not exceed +/- three (3) degrees for any photographic frame. The average tilt for the entire
project shall not exceed +/- one (1) degree.

11. CRAB

While exposing aerial photography, the camera shall be compensated for crab of the aircraft, with

a resultant error not exceeding +/- five (5) degrees, as measured from the average line of flight,
and the differential between any two successive exposures shall not exceed +/- five (5) degrees.
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12. OVERLAP AND SIDELAP

Forward overlap shall be 60 percent, plus 5% to minus 2% percent between consecutive
exposures.

Sidelap is defined by the flight line, and waypoint files (normally about 50%).

13. PHOTOGRAPH LABELING

When the camera is equipped for titling, each usable frame shall be titled within, or adjacent to,
the image area between 1/16 and 1/4 inch from the format border using machine lettering
approximately 1/5 inch high. Each title shall consist of the agency initials (NOAA), date of
photography, UTC time of exposure, Contractor camera designator (see Section 4.1 and Annex
6), film type (P for panchromatic or CN for color negative), lens serial number, and exposure
number. Also, including the latitude, longitude, height, aperture, shutter speed, focal length, etc.
in the labeling is desirable (and in the same format as in the EED file, if possible). Note, any
label(s) on the photographs shall conform to the above specifications.

Example: NOAA 06-23-99 GMT-18:14:27 XXP UAG332 No 2501

The title may be along any edge of the frame but the preferred location is along the leading edge.
See also Section 4.1.

For each lens system used, usable exposures shall be numbered in an unbroken sequence starting
at 0001 for the first exposure and continuing through the last exposure by that camera system, in a
given year. The numbering sequence shall not be broken even though more than one airport is
photographed, or more than one roll of film is used.

Blanks and test exposures should not be included in the exposure numbering sequence and shall
not be labeled. Rejected exposures shall keep their numbering.

14. FILM SHIPMENT AND PROCESSING

14.1 SHIPMENT - The Contractor shall ship: (1) completed (normally full) film rolls, (2) the
original PFR (one Report per roll) completed in black ink (but marked “ORIGINAL” in BLUE
ink at the top) and filled-in front and back, and (3) the TL via next-day air freight directly to the
NOAA film processing contract laboratory. For an explanation of “completed film rolls” see
Section 3.2, REGULAR PRODUCTION.

The Contractor shall submit final, checked EED files, in NGS format, and the RNF to NGS via

TOMIS within three working days from the date the film was shipped. Copies of the PFR and the
RNF may be made and used by the Contractor to produce and check the final deliverables.
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The Contractor shall ship (1), (2), (3), and (4) to:
HAS Inc.
136 North Clair Street
Suite 300
Dayton, OH 45402
937-222-3856
hasimage@ix.netcom.com

The following labels shall be typed or neatly lettered by the Contractor with the required data and
securely affixed to each film container:

(1) Commercial or HAS, Inc. shipping label

(2) Film processing instruction label (see Annex 8)

(3) “DO NOT EXPOSE TO” label (see Annex 8)

All rolls of aerial film shall be shipped in sturdy, cylindrical containers (approximately 5 7/8" in
diameter) in such a manner that shall ensure acceptance by common carrier and safe delivery at the
destination. Containers and closures shall comply with the Interstate Commerce Commission
Regulations, Uniform Freight Classification Rules, or regulations of other carriers as applicable to
the mode of transportation.

The Contractor should not ship film on a Friday. The photographic processing Contractor does not
receive film on Saturdays or Sundays, so the film could be subject to excessive environmental
conditions during temporary storage.

14.2. NGS NOTIFICATION - The same day as shipping, the Contractor shall notify NGS of each
film shipment’s contents and date of shipment by submitting to TOMIS a digital copy of the PFR
(marked “COPY™ at the top) and a digital copy of the film TL.

14.3. REJECTED FILM - If photography is rejected by NGS, NGS will have sample scans or

prints made showing the problem areas and will have these scans or prints sent, upon request, to
the Contractor.

15. IMAGE QUALITY

Image quality on the original negative film shall meet the highest professional standards. Dark
areas shall not bleed together and individual objects shall be readily discernable. Detail shall be
sufficiently sharp to allow photogrammetric measurement of tree heights, compilation of runway/
taxiway edges and other fine map features, and accomplishment of other intended uses for the film.
Photographic products shall also be free of abrasions, blemishes, scratches, tears, and irregularities.
Fiducial marks shall be clearly visible and sharp on every negative. The camera panel of
instruments and titling recorded on the film shall be clearly legible on all processed negatives.
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16. EXPOSURE

Extreme care shall be exercised to insure proper exposure. Use an ASA of 40 with the AGFA Pan
80 film. For Kodak Aerocolor 3 Negative Film 2444, an ASA of 125 should be used and a 420
nanometer filter shall be used.

The film exposure settings normally will be controlled from the camera’s Photographic Exposure
Meter (PEM) and should produce a gamma at processing time of 0.90 +/- 0.05. Base fog density
shall not exceed 0.10 with a minimum density above base fog of 0.30 and maximum density above
base fog of 1.35. For those areas where abnormal exposure objects exist, such as snow, water, etc.,
the PEM shall be manually overridden to produce an equivalent exposure without the abnormality.
A shutter speed shall be chosen that meets the requirements of minimal image movement, at an
adequate lens aperture for the prevailing lighting conditions.

17. REVIEW

Photography and other deliverables not meeting these specifications may be rejected.

18. POINTS OF CONTACT:

George E. Leigh Roger Strouse

Contracts Technical Manager & COTR Remote Sensing Division

National Geodetic Survey National Geodetic Survey

ATTN: N/NGS; SSMC3, Sta. 8609 ATTN: N/NGS32; SSMC3, Sta. 8307
1315 East-West Highway 1315 East-West Highway

Silver Spring, Maryland 20910 Silver Spring, Maryland 20910
301-713-3167 301-713-2670 x186

Fax: 301-713-4315 Fax: 301-713-4572

email: George.Leigh@noaa.gov email: Roger.Stouse@noaa.gov
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Airport Name:

ANNEX 1 - Sample Ground Control Coordinates

Coordinate system:

Zone:

Reference Ellipsoid:
Horizontal and Vertical Datum:

Station

Name
P01
P02
P03
P04
P05
P06
P07
P08
P09
P10
P11A
P13
P14A

Northing

2086849.62
2086905.37
2092134.98
2093245.00
2089958.84
2084575.11
2080281.03
2075655.30
2075499.76
2071002.61
2070470.79
2081879.33
2080413.30

All heights are in Meters

Easting

3579322.68
3583818.97
3584776.85
3586869.35
3591583.70
3596417.02
3598531.32
3602180.66
3599408.29
3598110.64
3593392.50
3591462.22
3585137.48

Ortho.
Height
115.48
78.47
93.59
97.09
88.78
51.81
12.47
3.04
11.76
63.01
40.61
59.19
108.09
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Ellipsoidal
Height
83.34
46.29
61.45
64.94
56.53
19.39
-20.02
-29.52
-20.77
30.49
8.13
26.81
75.78



ANNEX 2 - Sample Field Survey Sketch
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ANNEX 3 - Sample ASCII Image File (Results of the Geo-referencing)

Results of the geo-referencing of frame imagery shall be reported in an ASCII file, each with 8
columns (Strip ID, Image ID, X, Y, Z, omega, phi, kappa). The file shall report positions in the
appropriate UTM coordinates and Zone. The file shall report orthometric heights in meters.
Frame orientation elements (Omega, Phi, Kappa) shall be in radians. Columns shall be separated
by open spaces. The files shall contain a line of header information and conform to the

following examples:

Airport Name:

Coordinate System:

Zone:

Reference Ellipsoid:

Horizontal and Vertical Datum:

Strip# Image

#

NNN R P
WNEFWN P

Easting

3579254.35
3580688.07
3582126.18
3582017.30
3583490.60
3584965.37

Northing

2089643.60
2087953.67
2086260.81
2092108.36
2090446.64
2088806.15

Ortho
Height
3824.12
3823.95
3829.93
3821.09
3833.50
3825.61
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Omega

-.0001358
-.0162651
-.0404605
-.0306452
-.0095850
-.0219045

Phi

.0107300
.0005193
0022521
.0034061
0067647
-.0030697

Kappa

-.8732658
-.8841331
-.8826661
-.8539204
-.8527867
-.8461040



ANNEX 4- Photographic Flight Report (Page 1 of 2)

NOAA FORM 76-15

(7=77)

PHOTOGRAPHIC FLIGHT REPORT

U.S. DEPARTMENT OF COi

NATIONAL OCEANIC AND ATMOSPHERIC ADMINIST

SPOT NO.

ROLL NO.

EMULSION NO.

l EXPIRATION DATE

SHEET | SHEETS
OF

TYPE FILM A.S.A. INDEX USED FILTER CASSETTE/MAGAZINE NO. CAMERA/DRIVE UNIT NO
FEED TAKE-UP
MISSION NO. AIRCRAFT PILOT COPILOT PHOTOGRAPHER
FLIGHT C.U.T. 2 lcome.| > x w k- | o - JNO. OF BLANKS TO START ROLL
MAP NO. STATE AND DATE aop | § T IHEAD. [t 3 < 2 w L il I z
LOCALITY (Coord. NUMBER| . @ 2 2 = ALTITUDE 2 t o 7] 5' o
TIDE Univ. 20 o 9 o - 2 b 0lz¢
STAGE LINE NO. Time) x [PRIFT] o 3] > z a E: w g METER READINGS AND REMAR
w > L
S
E
B
S
E

O miejoimiojo mjewjo |m[(vjoim|vloim[jo]jojimljujo]m]|w
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ANNEX 4 - Photographic Flight Report (Page 2 of 2)

AERIAL FILM PROCESSING RECORD

RECOMMENDATIONS LABORATORY DEVELOPMENT SENSITOMETRY READINGS
DATE
CYAN MAGENTA YELLOW B &
FORMULA
BASE
pH READINGS: lst Dev. S.5. Hardener
STEP 1
Color Dev. 2nd 8.5, ¢Cl. Bath) Hardener .
Bleach Fixer Stabilizer 5
SENSE STRIP EXPOSURES: Begin ’
Middle End
5
[ ] CONTROL STRIP CUT FROM ROLL 6
[ JUNEXPOSED PORTION STORED 7
[ ]EXPOSED PORTION PROCESSED 8
TEMPERATURE: 9
F L%
DEVELOPMENT TIME:
10
1st Developer
PROCESSED TO GAMMA
11
PROCESSING Motor Reel
MACHINE: 12
CHEMISTRY MIXED -« DATE
13
TALLY OF ROLL THROUGH CHEMISTRY (Indicate Ist, 2nd,
3rd, etc.) 14
15
POST DEVELOPMENT INSPECTION:
Obvious defects or failures which require reflight 16
of any portion of this roll must be reported immediately
by phone direct to the office of the Chiel, Photographic 17
Operations Branch; details shall also be recorded,
signed and dated below. 18
19
20
AERIAL PHOTOGRAFHER DATE
21
REMARKS
ROLL TITLED BY DATE PROCESSED BY DATE

NOAA FORM 76— 15 (7 —77)
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ANNEX 5
SAMPLE
INSTRUCTIONS FOR COMPLETING THE
PHOTOGRAPHIC FLIGHT REPORT FOR
AIRPORT PHOTOGRAPHY
PHOTOGRAPHIC FLIGHT REPORT FRONT PAGE
1) DATE - Film is first loaded into the cassette of Magazine, Print “LOADED” & Date
@) To Remain Blank

3) ROLL NUMBER - Year, Camera System Designator, Film Type (P = Pan, CN = Color Negative) , and Sequential Roll Number for that Calendar
Year.

4) EMULSION NUMBER - Taken directly from the Film Can upon loading.

(5) EXPIRATION DATE - Taken from Film Can upon loading.

(6) SHEET NUMBER - of 4 sheets = 1 of 4, 2 of 4, etc.

(7) FILM TYPE - Plus-X Pan, X-100 Color Negative, etc...

(8) ASA INDEX - Film Speed actually used (NOT EAFS from Film Can).

9) FILTER - Wavelength of Filter used, in Nanometers.

(10) CASSETTE/MAGAZINE - Feed and Take-up Cassettes or Magazine Identification Number.

(11) CAMERA/DRIVE UNIT NUMBERS - Camera Identification Number or Lens Serial Number/ Drive Unit Number.
(12) MISSION No. - Aircraft Type (Cessna Citation I1).

(13) AIRCRAFT - Aircraft Tail Number (N52RF)

(14) PILOT - Printed Surname.
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(15)
(16)
(17)

(18)

(19)

(20)
(21)

(22)

(23)

(24)
(25)
(26)
(27)
(28)
(29)
(30)

(31)

COPILOT - Printed Surname.
PHOTOGRAPHER - Printed Surname.
AIRPORT INFORMATION - Airport AL Number or OC Number/ Airport Identification

STATE and LOCALITY - Enter Airport Name (CLEAR Abbreviations are acceptable: Apt, Fld, Muni, Reg, etc...), Place or Region, then indicate
the state.

DATE and LINE No. -Date of Photography (Month, Day, Year), Flight Line Number (30-002, indicating a Scale of 1:30,000 and Line No. 2). Add
Note “NEW DAY to indicate Date Change. Place near DATE entry.

CUT - Time (Coordinated Universal Time or GMT) in Hours and Minutes. DO NOT Enter LOCAL Time.
To Remain Blank

No. of EXPOSURES - This is a running count of Frames Taken per Line over the course of the Roll. It may not coincide with the Frame Numbers.
Its purpose is to allow a quick Reference of Frames remaining on the roll.

COMP HEAD/DRIFT - Enter the Magnetic Heading in Degrees/Variances in Degrees LEFT or RIGHT of the path of the Aircraft and Ground
Tracking over the Planned Flight Line.

VISIBILITY - Distance in Statute Miles out from the Aircraft, in the Direction of the SUN, at which Tree Crowns are still Separately Discernable.
CLOUDS - Enter an Estimate of Cloud-Cover from Choices at the Bottom of the Photographic Flight Report.

TEMPERATURE - Enter the Temperature in Degrees Celsius at the Time of the Photography.

ALTITUDE - Feet Above Ground Level (AGL) over Airports.

VACUUM - Enter Vacuum Reading from Gauge or from Camera Display Panel (600 mmWs, or nominally 64 mb standard)

SHUTTER - Enter Speed of Shutter During Line of Photography. Enter, if in Automatic Mode, Variances in Shutter Speeds (450-550).
APERTURE - Enter the Actual Aperture Used. Final Adjustment from Camera Indicator, NOT Base Exposure from an Automatic Light meter.

RHEOSTAT - Enter the Rheostat Setting as a Function of the ASA (“PER xxx ASA”).
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(32)
(33)

(34)

(35)

(36)

(37)
(38)
(39)
(40)
(41)

Note:

ENDLAP - Enter the Planned Endlap as a Whole Number (10, 60, 80, etc.).
Number of Blanks to Start of Roll - “6" is Standard.

METER READINGS and REMARKS - Record the Automatic Light Meter Readings (4 @ 1000), a Description of the Terrain, and Local Ambient
Conditions.

TO PATCH or To RE-DO - Enter Pertinent Choice to Indicate REJECTION of LINE Section or of Complete LINE, and Future Action, and
REASON (Smoke, Signal Failure, ATC, etc.).

PATCH or RERUN - Enter pertinent Choice to Identify Frames as “the PATCH” or “the RE-RUN” of a Previous Line, and indicate which roll has a
previous attempt.

CASSETTE REMOVAL - Add a Note to Indicate 3 added blanks and removal of Cassettes or Magazine.

CASSETTE REPLACEMENT - Add a Note to Indicate Replacement of Cassettes or Magazine, with 3 Blanks ADDED.

CUT ROLL or ROLL ENDS - Add a Note to Indicate a Cut Roll or a Roll Ended Normally, each with the Addition of 10 Blanks.
SIGNATURE/DATE - Enter the Signature of the Mission Commander and the Date (Month, Day, Year) of Completion of the Roll.

COMMENTS - Space for Additional Recommendations or Comments is Available on the Back of the Photographic Flight Log.

1. Submit the original version of the Report, not a hand-made copy nor a photo-copy.

2. Neither the “Spot Number” nor the “Add Number” columns are filled-in by flight crews.
3. All other spaces shall be completed. If non-applicable, enter “NA”.

4. Use three rows on the form for each flight line.

A — Page 27



Example: Photographic Flight Report for Airports
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ANNEX 6 - Electronic Exposure Data File Format

FILM ROLL NUMBER

For each camera, NGS will assign a unique camera designation character “xx” which shall be used in the film roll number. The film roll number
consists of a two digit year; a two digit camera designation number; a one or two digit film designation character (P=PAN, CN=COLOR NEG.,
CR=COLOR IR, R=B/W IR); and a two digit sequence number. For each successive roll of film per camera the sequence number shall be
incremented by one. See sample at #1 below.

ELECTRONIC EXPOSURE DATA (EED) SPECIFICATIONS

Each roll of film shall have an accompanying EED file. The file shall be in ASCII form capturing the attributes of each frame in the order they
appear on the roll of film. The file shall be named using the film roll number and the extension "EED". Each frame of photography shall consist
of a record in the file. Each record shall contain the following fields of data separated by commas. No commas may be used in the contents of the
field. Sample:

Field Title Format Explanation Sample Field Length

1 Film roll number yyxxfol year, camera desig., film type, number 99xxP01 up to 8 characters
2 Frame number nnnn number 0102 4 or 5 digits

3 Flight line ID lidsc-nnn lid scale - sequential number at that scale* BW!I 30-001 up to 12 digits
4 Time since last exposure SSS.S seconds** 23.2 up to 5 digits

5 Date of exposure dd:MMM.yy day:MONTH:year (Month in CAPS) 07:JUN:99 9 characters

6 Time of exposure in UTC ~ hh:mm:ss hour:minute:second 18:11:19 8 characters

7 Latitude of frame center dd:mm.mmmmN/S  degrees:minutes to 4 places*** 26:52.8201N 11 characters
8 Longitude of frame center  ddd:mm.mmmmE/W degrees:minutes to 4 places*** 097:23.1234W 12 characters
9 Az of photo (or aircraft) ddd degrees, true 010 up to 3 digits

10 Altitude of photograph L1l feet above mean sea level 15000 up to 6 digits

11 Acquisition ID reryynn FAA Region, year, waypoint seq. no.****  AEA9901 up to 8 characters

Example: 99xxPO1(film roll #),0102(frame #),BWI130-001(flight line 1D),23.2(time since last exposure),07:JUN:99(Date of exposure),
18:11:19(Time of exposure in UTC),26:52.8201N(Latitude of frame center),097:23.1234W/(Longitude of frame center),
010(Azimuth of photo),15000(Altitude of photograph), AEA9901(Project identifier)

Field #: 1 | 2] 3 14| 5 | 6 | 7 | 8 19 |10 | 11 |
Field Contents: |99xxP01(0102|BWI 30-001|23.2|07:JUN:99|18:11:19]26:52.8201N|097:23.1234W|010|15000|AEA9901|
Complete Record Format: 99xxP01,0102,BWI 30-001,23.2,07:JUN:99,18:11:19,26:52.8201N,097:23.1234W,010,15000, AEA9901
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There are no spaces after the comma field separators

* Flight Line ID Sample: LID = the three letter identifier for the airport; Scale = 1:30,000; number =001; The number used for scale omits “1:”
and the “thousands” place holder of the trailing zeros. 1:30,000 becomes simply 30. LID scale - number = BWI30-001

** For the first exposure in each flight line enter 0.0 in this field.

*** The Latitude and Longitude are shown to 4 decimal places in order to compute end lap and side lap. The absolute accuracy should be +/- 20
meters, or better, with relative accuracy considerably better, as is typical with pseudo-range GPS.

**** Same as waypoint file name, without suffix. For the test strip, use “TS”, two digit year, and then the test number, e.g. “TS9901"

The Azimuth of the photograph is calculated by performing a series of “Inverse” calculations between the position of each photo and the one
immediately succeeding it. The azimuth of the last two images on a flight line will be the same.
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ANNEX 7
AERONAUTICAL SURVEY PROGRAM - WAYPOINT FILE SAMPLE

REC LINE FEET SCALE MILES FAZI BAZI SwWp LAT1 LONG1 EWP LAT2 LONG2 EMUL END NO GRND MAG CENTER CENTER
LAP PH ELEV DEC LAT. LONG.
1 SDL 30-1 72000 30000 13.6 46 226 1 N 333050 W 112 02 28 2 N 333914 W 1115225 P 60 10 1508 12 N 33 34 00 W 111 56 00
2 FLG 30-1 71999 30000 13.6 222 42 3 N 35 15 06 W 1113305 4 N 3506 10 W 111 42 36 P 60 10 7011 14 N 35 09 00 W 111 38 00
3 TUS 30-3 81000 30000 153 135 315 5 N 3200 14 W 11048 23 6 N 3209 38 W 110 59 32 P 60 10 2641 12 N 3204 00 W 110 53 00
4 PHX 30-4 108000 30000 20.5 91 271 7 N 3326 14 W 11211 30 8 N 33 2557 W 11150 16 P 60 13 1133 12 N 33 26 00 W 112 01 00

FILE NAME EXPLANATION (AWP9801.WPT):
AWP - FAA Region

98
01

- Year, last two digits
- Sequence number of waypoint file in current year

WPT - Waypoint file identifier
FIELD EXPLANATIONS:

REC - Record, numbered consecutively

LINE - Flight line designation (FAA airport designator (LID), scale, the number of the flight line at that scale and that airport)
FEET - Flight line length, in feet

SCALE -“X” asin 1:"X”

MILES - Flight line length, in miles, to nearest tenth

FAZI - Forward azimuth, degrees (clockwise from north, true)
BAZI - Back azimuth, degrees (clockwise from north, true)
SWP - Starting way point, number*

LAT1 - Starting latitude (N/S dd mm ss)*

LONG1 - Starting longitude (W/E ddd mm ss)*

EWP - Ending way point, number*

LAT2 - Ending latitude (N/S dd mm ss)*

LONG2 - Ending longitude (W/E ddd mm ss)*

EMUL - Emulsion (CN = color neg., P = pan)

END LAP - End lap (or forward overlap), as a percent

NO PH - Number of photographs, on that line

GRND ELEV - Airport elevation, in feet

MAG DEC - Magnetic declination; degrees, to nearest tenth (E (east) or W (west))
CENTER LAT - Airport Reference Point (ARP), latitude (N/S dd mm ss)

CENTER LONG - Airport Reference Point (ARP), longitude (W/E ddd mm ss)

(The ARP is the approximate geometric center of all usable runways.)

* Lines may be flown either way, but adjacent lines should be in opposite directions.
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ANNEX 8, PAGE 1 OF 2
Blank Forms

FILMTYPE
COATING

|DENT|FICéTI0N | UNPROCESSED FILM
RN | DONOT EXPOSE TO:

Example:
ZBLANK ‘."
INGIDE " ‘ B ﬁ
WEAP W
3°T.
ZFT. Pl FOGGED
FOGGED, «
Radiation

N5LE
WRAP

X-Ray Heat

DESCRIBE YOUR ROLL: (Where to TEST/place SENSI)

W’ Images, Inc.
937-222-3856
Wmages, Inc. FAX 937-222-2443

937-222-3856

FAX 937-222-2443

From:

A — Page 32



PAGE 2 OF 2
Samples

ANNEX 8,
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ANNEX 9

Contractor Letterhead

U.S. DEPARTMENT OF COMMERCE | REFERENCE NO.

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NOAA FORM 61-29

(12:71)
GAO0401-XX*
DATA AS LISTED BELOW WERE FORWARDED TO YOU BY
Chack):
LETTER TRANSMITTING DATA (creet
[ crDIMARY MAIL O3 ~r maL
TO: [ recISTERED MAIL EXPRESS
=
"Photo Processing Lab" [ B (Gwve rmumben)
DATE FORWARDED
N 5 July 15, 2004
NUMBER OF PACKAGES
2 Boxes

NOTE: A separate transmittal letter is to be used for each type of data, as tidal data, seismology. geomagnetism, ete. State the
number of packages and include an executed copy of the transmittal letter in each package. In addition the original and one
copy of the letter should be sent under separate cover. The copy will be returmed as a receipt. This form should not be used for
correspondence or transmitting accounting documents.

Dear Sir or Madam:

This letter of transmittal regarding the National Oceanic and Atmospheric Administration (NOAA) film listed below is
forwarded for processing under the U.S. Department of Commerce contract number "X XXX for the NOAA, National
Ocean Service, National Geodetic Survey, Remote Sensing Division.

Please process the enclosed film roll(s) in accordance with the requirements and then forward the film, Photographic Flight
Reports, and Raw Navigation files to:

Robert B. Clark

Contracting Officer Technical Representative
National Geodetic Survey, Remote Sensing Division
NOAA, N/INGS31

Building SSMC3, Station 5147

1315 East-West Highway

Silver Spring, MD 20910

" fficati Eilm T - ity (R

(See Annex 2, #2) Aviphot X100 CN 2

Thank you for your assistance.

RECEIVED THE ABOVE
(Name, Title, Date)

FROW: (Signature)

Return receipted copy to:

Name

Title

(Shoreline Photographic Contractor/
Shoreline Contractor Representative)

Fax #:
L _I

NOAAFORM 81-29 SUPERSEDES FORM C & GS 413 VWHICH MAY BE USED

This form wias electronically produced by Elite Federal Forms, Inc

*Note: The Reference Number is the Project Identifier (GA0401) plus the sequential number (01-99) of
transmittal letters sent. Example: GA0401-01 is the first transmittal letter sent for this project, GA0401-

25 is the 25th.
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ATTACHMENT B
SAMPLE PROJECT INSTRUCTIONS

TO
SCOPE OF WORK FOR SHORELINE MAPPING
UNDER THE
NOAA COASTAL MAPPING PROGRAM

REMOTE SENSING DIVISION
NATIONAL GEODETIC SURVEY
NATIONAL OCEAN SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
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January 14, 2010

MEMORANDUM FOR: Shoreline Mapping Contractor

FROM: Michael L. Aslaksen Jr.
Chief, Remote Sensing Division

SUBJECT: State of Maryland Shoreline Mapping Project Instructions

This document is the Project Instructions for Project MDO701- Potomac River, which consists
of shoreline mapping in the State of Maryland.

1.0 GENERAL - These Project Instructions contain project specific information for a shoreline
mapping project and take precedence over the “Scope of Work, Shoreline Mapping for the
Coastal Mapping Program” (SOW), Version 14, dated XXX 2010. All parts of the SOW not
altered in these Project Instructions remain in effect.

1.1 INTRODUCTION - This project is being undertaken to provide digital shoreline for NOAA
nautical charts and other uses and to create a digital orthophoto mosaic of the projects’ color
imagery. All nautical charts referred to in this document are NOAA nautical charts.

1.2 COVERAGE - The project includes mapping of the Mean High Water (MHW) line, Mean
Lower Low Water (MLLW) line, and alongshore features within the Potomac River from the
project’s junctions previous projects MD0502 and VA0501 near the river’s confluence with the
Chesapeake Bay, and upstream to the charted limits at approximately the District of Columbia —
Maryland Border. The project includes the charted limits of the Anacostia River within the
District of Columbia.

See the accompanying project planning diagram to see where delineation of shoreline is required.
If the landward limit of compilation extends beyond 2000 feet from the main body/bodies of
water, the limits of delineation will also be shown on the shapefiles of the project area. It is also
noted that the project limits shall encompass the entire area of stereo neat model coverage in
order to verify all charted landmarks and to capture features that may be of landmark value to a
mariner. (See SOW, § 8.5D.) The diagram also shows which portion of the project is to be
compiled first.

1.3 SCOPE - The work of the project will be divided into two separate phases. The first phase
(Phase 1) shall include planning, tide prediction, tide monitoring, aerial photography, ground
control surveys, airborne GPS surveys, data reduction, and preparing reports. Additionally,
Phase | may include aerotriangulation, tide gage installation, positioning and leveling surveys of
the tide gage(s), obtaining at least thirty continuous days of data from the tide gage(s),
processing the data to obtain a tidal datum for the tide gage(s), maintaining the tide gage(s)
throughout aerial photographic operations, and the associated required reports. The second
phase (Phase I1) shall include compilation, feature attribution, creation of digital orthorectified
mosaic images in the project area, and preparing reports. All deliverables listed in the SOW are
required. The contractor may begin work on Phase Il of this project only after NOAA
Contracting Officer authorizes the contractor to begin such work. All Phase I tasks should be
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performed during the same aerial survey flight season. This includes all field survey work and
aerial imagery acquisition. This way, any installed tide gages need not be maintained over the
winter following their installation.

Compilation in Phase 11 shall be broken into four separate work areas. These areas are shown on
the accompanying planning diagram. The contractor shall include, as part of their technical
proposal, separate line item costs for each of the four work areas. See § 11 of these instructions.

1.4 PRIORITY - Project priority is not applicable to this survey.

1.5 START/COMPLETION DATES - Phase | of this project shall be initiated upon receipt of a
Task Order from the NOAA Contracting Officer authorizing the contractor to begin operations.

Completion of Phase Il shall be within 12 months of the date the National Geodetic Survey
(NGS) approves the final imagery for the project

1.6 INTERIM DELIVERY SCHEDULE - The following schedule for the delivery of interim
products shall be adhered to:

The contractor shall include in their Technical Proposal as separate line items the costs of
planning tide gage installation, positioning and leveling surveys of the tide gage(s), obtaining at
least thirty continuous days of data from the tide gage(s), processing the data to obtain a tidal
datum for the tide gage(s), maintaining the tide gage(s) throughout aerial photographic
operations, and removal of the tide gage(s).

The contractor shall supply, in their Technical Proposal, a Gantt chart showing their proposed
start date and all milestones toward completion of Phase | and Phase Il tasks

Photographic Flight Report (PFR) (NOAA Form 76-15): To be delivered to the NGS photo
processing contractor with the associated original roll of film. A copy of the PFR shall be
FAXed to NGS when the original is sent to the photo lab contractor.

The Tabulation of Aerial Photography shall be delivered to NGS within three weeks of the time
that the verified tide levels for the tide stations used to make the tidal window predictions
become available on the Center for Operational Oceanographic Products and Services (CO-OPS)
web site. The Ground Control Report shall be delivered within six weeks of the time the field
work is completed.

All other reports are due within three weeks of the time that work for that particular segment of
the cartographic process is completed. (See SOW § 10.)

Reports — All reports shall be clearly written, logically arranged, and concise. They should
reference other reports rather than duplicate information. They shall summarize activities of data
collection and processing and fully describe changes from proposed procedures, unusual
circumstances, problems, conditions affecting progress, and analysis of results. All reports shall
contain references to data and shall be prepared such that they will describe the project to a
reviewer who reads the report many years in the future. All descriptive reports shall comment on
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the adequacy and accuracy of the results. As an example, see the requirements for the Ground
Control Report found in the SOW, Attachment O, § 11.

1.7: IT SECURITY REQUIREMENTS - The Contractor must describe how it implements a
secure data processing of the information being collected, processed and transmitted. The
Contractor must describe their process for ensuring the information being transmitted (via
removable media) is free from malicious software, spyware and other unwanted code.

2.0 DATA ACQUISITION REQUIREMENTS

2.1 IMAGERY , CONTROL, AND FLIGHT PLANNING- Imagery Scale - Imagery shall be
acquired along the flight lines provided with these Project Instructions at an altitude of 15,000
feet Above Ground Level (AGL) of the subject shoreline, resulting in a nominal imagery scale
/or/ Ground Sample Distance (GSD)of 1:30,000. Digital Way Point files representing the end
points of the flight lines and other parameters are provided using the Coastal Mapping Program
Way Point format (See SOW Attachment C, Annex 4).

A. SENSOR POSITION - Airborne kinematic GPS (KGPS) data is required for all
imagery, see SOW, Attachment C, § 13.0.

B. SENSOR ORIENTATION - Inertial Measurement Unit (IMU) data is required for all
imagery. IMU data shall be used in the aerotriangulation process.

C. PHOTO GROUND CONTROL - At least four check points are required in the project
area (See SOW Section 6.2A and Attachment O). In the Technical Proposal and in the
Ground Control Report, state whether the ground control points and check points are
photo panels and/or photo identified (ID) points. For photo ID points, select well-defined
discrete points, not the center of a large object.

D. FLIGHT LINE DATA - There are approximately 1,145 statute miles of U.S. shoreline
within the project area.

Compilation area A has approximately 439 miles of shoreline.
Compilation area B has approximately 281 miles of shoreline.
Compilation area C has approximately 264 miles of shoreline.
Compilation area D has approximately 161 miles of shoreline.

There are approximately 308 photographic exposures in each specified photographic
emulsion or spectral band at each specified tide stage required to provide coverage of the
project area.

2.3 FLIGHT LINE PRIORITY - There is no priority order under which the project flight lines
are required to be flown.

2.4 PROJECT IDENTIFIER - The Project Identifier, to be included in all flight reports, for this
project is MD0701
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2.5 PHOTOGRAPHIC FLIGHT REPORT — See SOW Attachment C, Section 18.4.
2.6 LIDAR FLIGHT LOG - Not required for this survey.
2.7 HYPER SPECTRAL FLIGHT LOG - Not required for this survey.

2.8 FILM MAILING LABELS - Blank HAS labels will be provided by the Government if
requested.

2.9 B&W IR FILM REQUIREMENTS - The contractor, based on the final approved flight plan
and way point file, shall estimate in their Technical Proposal the amount of B&W IR film
necessary to comply with the tidal imagery requirements of this project. NGS will supply the
B&W IR film to the contractor. NGS recommends that the contractor, when estimating the
amount of film needed, include extra for testing, starting the camera early, removal of the film
from the camera, etc. The contractor shall be responsible for stating in their Technical Proposal
the date by which they require film to be delivered. The contractor shall be responsible for
paying for additional B&W IR film if a shortage results from rejections of bad imagery or from
improper handling or storage by the contractor. This payment will be deducted from the total
amount agreed to on the Task Order. If NGS determines that the contractor was not at fault for
the rejected imagery, additional B&W IR film will be sent to the contractor at no additional cost
to the contractor. At the end of the imagery acquisition portion of the Task Order the contractor
shall report to NGS how many unused exposures of B&W IR film remain. NGS will determine
what is to be done with the extra film at that time.

3.0 SENSOR REQUIREMENTS

3.1 ANALOG AERIAL CAMERA -

A. FILM - The Contractor shall collect both color negative and Black & White (B&W)
infrared images. See SOW, Attachment C, § 7.2 for film requirements and specifications.
Note: NGS will supply B&W infrared film to the contractor, see details in § 2.9 above.
The contractor shall supply color negative film.

B. CAMERA FILTERS - All B&W infrared imagery shall be collected using, a 700, 705,
720, or a 740 nm filter on the acquisition camera. A 740 nm filter is preferred. Detailed
requirements for the filter(s) to be used during color emulsion operations are found in the
SOW, Attachment C, § 7.2.E.

3.2 DIGITAL AERIAL CAMERA - The use of a digital aerial camera is not authorized for this
project.

3.3 LIDAR - No LIDAR data acquisition is required for this project.
3.4 IFSAR - No IFSAR data acquisition is required for this project.

3.5 HYPERSPECTRAL SCANNER - No hyperspectral scanner data acquisition is required for
this project.
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4.0 TIDE/RIVER LEVEL COORDINATION

The contractor shall determine the times of the correct stages of tide or river level for aerial
imagery data acquisition and for coordinating imagery data acquisition with the predicted tide
levels. NGS will supply tidal zoning diagrams, or Tidal Constituent And Residual Interpolation
(TCARI) data, to assist the contractor in developing predicted tidal imagery windows.

4.1 RIVER LEVELS - Prediction of river levels on a datum other than MLLW is not required for
this project.

4.2 TIDAL IMAGERY REQUIREMENTS - Color negative imagery shall be collected over the
entire project area. Black & white infrared imagery shall be collected over the entire project
within the tolerance for both the MHW and MLLW.

Because tide-coordinated B&W IR imagery is required at MHW, the color negative imagery
should be collected close to MLLW, but shall be collected below MHW to allow for maximum
visibility of features in the inter-tidal zone.

The Contractor is responsible to ensure that all imagery acquired for this project, in any tidal
zone, is within the appropriate tidal tolerance at the time of acquisition.

5.0 TIDE/WATER LEVEL GAUGE INSTALLATION

Tide gauge/water level gauge installation may be required. See CO-OPS reference, “Water
Level Station Specifications and Deliverables for Shoreline Mapping Projects”, May 2009 for
requirements and specifications regarding tide gage installation and operation. It is available on
line at

http://tidesandcurrents.noaa.gov/publications/Water _Level Station_Specifications_and_Delivera
bles_for_Shoreline_Mapping_Projects, Updated May 2009.pdf .

5.1 INSTALLATION - The contractor shall be responsible for the acquisition, installation, and
surveying (positioning and leveling) of a tide gage of a type acceptable to NOAA CO-OPS at
Colonial Beach, VA. The gage shall be designated gage 863-5150. The location of the gage is
to be at or near the position of NOAA gage that was previously there. See the accompanying
documentation for the location of the previously installed gage. See CO-OPS reference above.

5.2 MONITORING - After the gage has been determined ready to go into operation by CO-
OPS the contractor shall collect at least thirty (30) days of tide data from the gage so that the
tidal datum for the gage can be calculated. The data should be continuous with no breaks in the
data stream.

A. OPERATION DURING IMAGERY ACQUISITION - The contractor shall operate
the gage and collect data during the actual time of imagery acquisition operations. The
gage should be left continuously running after the initial thirty days of data have been
collected.
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B. OTHER INSTALLED GAGES - Monitoring, observing, and/or data processing may
be required for already existing tide gauges or staffs.

5.3 DATUM COMPUTATION - The contractor shall calculate the datum for the newly installed
gage.

5.4 REMOVAL - The tide gage shall not be removed until all required imagery has been
approved and accepted by NGS.

5.5 DATA HANDLING - All raw tidal from the initial thirty day data recording period and
original datum calculations shall be delivered to NGS within three weeks of the end of the initial
thirty day data recording so that CO-OPS can verify that the contractor calculated datum is
correct and the gage is working properly before imagery acquisition takes place. All other raw
tidal data shall be delivered to NGS with the submission of the contractor’s final project report.
All data shall be on DVDs for submission to NGS. All data shall be in a format that is
acceptable to NOAA CO-OPS.

6.0 AEROTRIANGULATION

Aerotriangulation is required for this project. See SOW, § 7.3 and Attachment | for
aerotriangulation requirements.

6.1 SENSOR POSITION - Airborne kinematic GPS (KGPS) data is required for all imagery, see
SOW, Attachment C, § 13.0.

6.2 SENSOR ORIENTATION - Inertial Measurement Unit (IMU) data is not required but may
be collected and used in the aerotriangulation process.

6.3 AEROTRIANGULATION REPORT - Required, see SOW, Attachment I. NGS requires the
aerotriangulation report and accompanying data files be completed and delivered for
Government review within three weeks of the completion of aerotriangulation and before the
compilation test data set has been completed.

All imagery (CN, MHW IR, MLLW IR) should be included in the same aerotriangulation

adjustment. If the contractor has a compelling reason not to do this, their proposed plan shall be
stated and justified in their Technical Proposal, for NGS consideration.

7.0 COMPILATION

Shoreline compilation for this project is required. To increase the ease of reviewing and
approving, the project has been broken into four separate areas. See the accompanying planning
diagram for the limits of these areas. A task order may be issued for the compilation of any
number of these areas or for all of them. A task order may, at NGS’ discretion, not be issued at
all.
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7.1 SCALE OF DEPICTION - For the purposes of shoreline delineation and feature depiction
the scale of compilation shall be 1:20,000 or two times the largest scale chart or inset scale
covering a particular area of the project, whichever is larger. Different areas of the project may
have different scale requirements based on chart coverage. See SOW, Attachment K.

7.2 APPROXIMATE MEAN LOWER LOW WATER LINE AND MEAN HIGH WATER
LINE - The approximate MLLW line shall be investigated and compiled as per the SOW,
Attachment K for the entire length of shoreline within the project area. See SOW Attachment K,
for a definition of the approximate MLLW line and SOW Attachment F, under the definition of
Approximate for the accuracy standard of approximate lines.

The Mean High Water (MHW) line shall be depicted for the entire length of shoreline within the
project area.

7.3 ACCURACY OF DEPICTION - All vector compilation shall meet the relative accuracy
requirement of § 8.5 of the SOW. Discrete point features along the shoreline shall be measured
and depicted to a horizontal accuracy at the 95% confidence level as indicated on the
accompanying planning diagram. The vertical accuracy of discrete point features shall equal
three meters or better. The entire project area shall be compiled to a horizontal accuracy of 3
meters.

7.4 LIMIT OF COMPILATION - Four factors to consider:
(1) Project area boundaries as depicted with the highlighted shoreline and planned
imagery footprints on the project diagram with these Project Instructions,
(2) the landward 2000 foot limit from shoreline (see SOW, § 8.5D,
(3) compile all rivers and other charted water courses to the stereoscopic limit of the
imagery, regardless of the landward 2000 foot limit above,
(4) other Limits of Compilation that may be depicted on the accompanying project
diagram

7.5 OFF-SHORE ROCKS - Areas of off-shore rocks or other obstructions to navigation may
exist within the project area. Investigate the charts and imagery thoroughly to ensure all rocks
and obstructions that are charted can be seen and their existence and position verified. See SOW
Attachment K for instructions regarding when to compile new point obstructions.

7.6 FLOATING AIDS TO NAVIGATION - Do not compile any floating aids to navigation.

7.7 COMPILATION PRIORITY - There is no priority order in which the four work areas must
be compiled.

8. GROUND PHOTO CONTROL

Four ground control check points are required. The contractor may propose additional ground
control for use in the AT. See SOW Attachments C, O, and P.
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9. ORTHOPHOTOGRAPHY

Orthophotography is required for this project. See SOW, Attachment AK.

10.0 CONTACTS/COMMUNICATIONS - Contact NGS whenever gquestions or unusual
circumstances arise. The points of contact are:

Gregory E. Stinner Mike Espey, Chief, Applications Br.
COR Remote Sensing Division,

National Geodetic Survey National Geodetic Survey

ATTN: N/NGS; SSMC3, Sta. 8622 ATTN: N/NGS3; SSMC3, Sta. 5342
1315 East-West Highway 1315 East-West Highway

Silver Spring, Maryland 20910 Silver Spring MD 20910
301-713-3167 301-713-2684

Fax: 301-713-4315 301-713-2183

email: gregory.stinner@noaa.gov email: mike.espey@noaa.gov

Exposed film shall be sent to:

HAS Images

Suite 300

136 North Clair Street
Dayton, Ohio 45402

11.0 ENCLOSURES
One marked-up copy of the project planning diagram made up of nautical chart(s):
12233, 12286, 12287, 12288, and 12289 showing the shoreline to be mapped and the
flight lines to be flown
One digital copy of waypoint file MD0701.wpt
One digital copy of the ARC Shapefiles that show the various shoreline work areas.
One digital copy of the ARC Shapefiles that show the flight lines, end points, and
possible photo centers
One paper copy of each Tidal Bench Mark data sheet where NOAA/CO-OPS
recommends a tide gage be installed

120 MISCELLANEOQOUS
Refer to SOW Attachment AD for the required contents of the Technical Proposal
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ATTACHMENT C: COASTAL AERIAL FILM PHOTOGRAPHY
REQUIREMENTS

1. INTRODUCTION

These Coastal Aerial Film Photography Requirements include specifications for aerial film
photography and associated data to support the National Oceanic and Atmospheric Administration’s
(NOAA) Coastal Mapping Program (CMP). In addition, Project Instructions (PI) will provide project
specific information. The CMP is administered by the National Geodetic Survey (NGS), National
Ocean Service (NOS), NOAA.

See also Attachment Z, DIGITAL AERIAL CAMERA USAGE AND DATA PROCESSING FOR
THE CMP.

2. SCOPE

This document contains specifications for metric quality, tide-coordinated, Global Positioning System
(GPS) controlled, aerial film photography over the shoreline, including planning, acquisition, data
processing, controlling quality, calibrating equipment, and writing reports. The scope of the project
will be fully described in the Pl and may include additional phases of shoreline mapping work.
Throughout this document where “GPS” is mentioned, Global Navigation Satellite Systems (GNSS)
may be substituted.

Projects may also include: aerial imagery of disaster areas, and other special case aerial imagery tasks.
Specifications for aerial photography of airports are in Attachment A, Airport Aerial Photography.

3. PROJECT PARAMETERS

3.1 PROJECT LIMITS - Projects can be along any portion of the U.S. shoreline, including U.S.
possessions in the Caribbean and the Pacific, or other areas of interest. Individual project limits will
be defined in the PI (see sample in Attachment B) and may be outlined on government provided
project diagram. If Contractor planning of photo coverage is required, that coverage shall be planned
to include all shoreline within the project area, all land within 2000 feet of that shoreline, and all
seaward rocks and/or obstructions on the existing nautical chart of the project area.

3.2 PRIORITY - Project priority, if any, will be defined in the PI.

C—-Page5



3.3 ACCURACY OF IMAGE MENSURATION - General guidance on HORIZONTAL accuracy at a
95% confidence level for well defined points.

Harbors, ports, channels, etc. 1 meter
Approach areas to ports 3 meters
Open coastal areas 5 meters

For project specific requirements, see PI.
3.4 COMPLIANCE REQUIREMENTS -

A. PROJECT INSTRUCTIONS PRECEDENCE - The PI will take precedence over the Scope
of Work (SOW) since the PI provide detailed and often unique information about each project.

B. TERMS - The following conventions have been adopted. The term “shall” means that
compliance is required. The term “should” implies that compliance is not required, but is
strongly recommended.

C. MODIFICATION - Requests to exceed or deviate from the SOW or the PI will be
considered if written justification is provided in advance to the Contracting Officer (CO) and
the Contracting Officer’s Representative (COR). No deviation is permitted until written
approval is received from the CO. All requests for modification to the SOW and/or the Pl shall
be submitted by the Contractor in writing to the CO prior to the due date on the Task Order and
as soon as a possible need for modification is identified. Send a copy of the request to the
NGS points of contact (including the COR). If the Contractor anticipates not meeting a
required deadline, the Contractor shall request, in writing, an extension from the CO. Provide
a copy of the extension request to the COR. Extensions may be granted if extenuating
circumstances exist.

D. UNUSUAL CIRCUMSTANCES - The Contractor shall notify the COR of any unusual
circumstances that occur during the performance of the project which might affect the
deliverables or their quality, and especially of any deviation from the SOW, or the PI.

E. ORIGINAL DATA - Observation logs and other records generated during this project are
legal records which will be archived. It is very important that these logs be original, legible,
neat, clear, and fully completed in indelible black ink. Original data shall be saved,
unmodified, whether in hand written or computer recorded form and shall be marked
“ORIGINAL DATA”. In the original records (paper or digital), nothing is ever erased or
obliterated. All available spaces on the recording forms should be completed. If a space on a
form does not apply, then enter “N.A.” for “Not Applicable”. If a mistake is made on a form,
draw a single line threugh-the-mistake and write the correction above or to the side. If space is
too limited to permit a field correction, restart with a new log sheet. However, do not recopy
the form in the office in order to make a “clean” copy. An explanatory note should be made
for all corrections to the original recorded figures. It is essential that all recorded figures be
neat and legible. All editing of computer recorded data shall be done on a copy of the original.
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Always submit the unmodified version of the data.

F. DATA BACKUP - The Contractor shall back-up all data and take whatever steps necessary
to ensure the safety of all data, especially original, raw data. The Contractor shall save all data
back-ups until after NGS has accepted all data for that Task Order. At the end of that time
period, the Contractor shall destroy all copies of this data and notify NGS in writing that the
back-up data has been destroyed.

G. GOVERNMENTAL RULES AND REGULATIONS - The Contractor shall ensure that
they comply with applicable regulations of government agencies, including the:

Federal Aviation Administration (FAA), http://www.faa.gov/regulations_policies/

US Coast Guard (USCG), http://www.navcen.uscg.gov/?pageName=regContent
Environmental Protection Agency (EPA), http://www.epa.gov/lawsregs/

Occupation Safety & Health Admin. (OSHA), http://www.osha.gov/comp-links.html
National Park Service (NPS), http://www.nps.gov/history/laws.htm

Homeland Security, http://www.dhs.gov/index.shtm

Surface Transportation Board, http://www.stb.dot.gov/

and other federal, tribal, state, commonwealth, and local governmental rules and regulations.
The Contractor shall be responsible for identifying, obtaining, completing, and submitting
applications, forms, and permits, and obtaining approval of all necessary permits for work
performed under this contract.

H. WEEKLY STATUS REPORTS - The Contractor shall submit Weekly Status Reports via
the Task Order Management and Information System (TOMIS) every Monday by 2:00 PM
Eastern Time, from the date of a Task Order award until the work is complete and accepted
by NGS, see Attachment G for details. Also include any unusual circumstances, deviations
from the SOW the PI, equipment malfunctions, and/or any disturbance of the camera. A
Weekly Status Report is required even if no progress has been made.

3.5 REFERENCE SYSTEMS
A. HORIZONTAL CONTROL - North American Datum 1983 (NAD 83)

B. VERTICAL REFERENCE - North American Vertical Datum 1988 (NAVD 88); for Alaska
and other areas outside the continental United States, see the PI.

C. SHORELINE REFERENCE -
MEAN LOWER LOW WATER (MLLW),
MEAN HIGH WATER (MHW).

D. NATIONAL SPATIAL REFERENCE SYSTEM (NSRS) - All positioning shall be tied to
the NSRS http://www.ngs.noaa.gov/INFO/OnePagers/One-Pager NSRS.pdf .
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E. GEOID MODEL - Use the most recent NGS model, currently GEOIDQ9, see:
http://www.ngs.noaa.gov/GEOID/ . For projects in Alaska and other areas outside the
conterminous 48 states, see the PI for any special requirements.

3.6 REFERENCES AND GLOSSARIES

A. Obtaining Nautical Chart Products - http://nauticalcharts.noaa.gov/staff/charts.htm

B. “NOAA Chart #1” (Chart symbols, abbreviations, and terms) at:
http://nauticalcharts.noaa.gov/mcd/chartnol.htmgov/mcd/chartnol.htm

C. Dates of Latest Editions of charts: http://nauticalcharts.noaa.gov/mcd/dole.htm

D. NOAA CHART CATALOG - The NOAA catalog shows chart coverage and lists nautical
chart dealers, see: http://nauticalcharts.noaa.gov/mcd/ccatalogs.htm

E. NOAA On-Line Chart Viewer — This WWW site allows viewing the entire suite of NOAA
charts, see: http://www.nauticalcharts.noaa.gov/mcd/OnLineViewer.html

F. NOAA CO-OPS WWW Site: http://tidesandcurrents.noaa.qov/

G. NOAA NGS WWW Site: http://www.ngs.noaa.gov/

H. “U.S. Coast Guard Light List” available on-line at:
http://www.navcen.uscg.gov/?pageName=lightL ists

I. Glossaries in Attachments F and M,
J. Manual Of Photogrammetry (MOP), Fifth Edition, 2004,
K. Manual of Color Aerial Photography, First Edition, 1968,

L. Water Level Station Specifications and Deliverables for Shoreline Mapping Projects, May
20009, at:

http://tidesandcurrents.noaa.gov/publications/Water_Level Station_Specifications_and_Delive
rables_for_Shoreline_Mapping_Projects, Updated May 2009.pdf . Note, this document is an
update of Chapter 4 of the Hydrographic Specifications and Deliverables and is now the
primary CO-OPS reference for shoreline mapping.

3.7 FILM OWNERSHIP - All original aerial negatives, from the instant of exposure, and other
deliverables required through the SOW including prints and scans, are and shall remain the property of
the United States Government. This includes frames outside the project area. These items include the
Contractor-furnished film containers, 5 3/16 inch film spools (250’ roll), Digital Video Disks (DVD),
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and any other data transfer media. Data integrity is the responsibility of the Contractor until it is
received at its destination and checked by NGS.

4. GOVERNMENT SUPPLIED MATERIALS

4.1 PROJECT INSTRUCTIONS - PI are a separate document providing specific project information,
containing any unique project requirements, and may contain the following information:

A. Project Diagrams - small scale copy of one or more nautical charts showing the coastline
and/or coastal ports to be photographed.

B. Digital Files with the above information;
C. The Contractor is responsible for procuring new editions of nautical charts, as required, to ensure

that they are using the latest edition of all nautical charts. A listing of the latest editions may be found
at: http://nauticalcharts.noaa.gov/mcd/dole.htm ;

D. Tidal zoning diagram;

E. Tidal zoning memo; Tidal Constituent And Residual Interpolation
(TCARI) data, TCARI memo;

F. Waypoint file;

G. ADDITIONAL INSTRUCTIONS - Instructions regarding tidal coordination, ground
control, and any other project specific requirements;

H. PROJECT IDENTIFIER - The “Project Identifier,” a six character alpha-numeric Identifier
(ID) unique to each project.

4.2. This SOW.

4.3. CAMERA DESIGNATORS - The government will assign a unique camera designator to each of
the Contractor’s camera systems that are intended to be used under this contract. To get a camera
designator the Contractor needs to submit to NGS a camera calibration report and a camera
maintenance log, see Section 7. Upon approval of a calibration certificate and maintenance log, NGS
will assign a unique camera designator for the camera and notify the Contractor. The Contractor shall
ensure that the correct camera designator appears on each exposure and in the Electronic Exposure
Data (EED) file, see Sections 6.1, 14, and Annex 3. A camera designator issued by NGS stays with
that camera system for all work done by that camera system, even if the work is done on a different
NGS contract. A new designator is not issued when a new camera calibration is done, but a new
designator is issued if any element of a camera, that can change the system calibration, is changed.
See Section 7 for definitions of camera systems.
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4.4 PHOTOGRAPHIC SERVICES AND PRODUCTS - Laboratory photographic services and
products, such as film processing, production of prints and diapositives, scanning, media, and storage,
used in the performance of this contract shall be supplied at government expense by the NGS Film
Processing Contract Laboratory, not by the Shoreline Mapping Contractor. All photographic products
supplied shall remain the property of the Government, and shall be returned to NGS at the conclusion
of each project.

4.5 EED FILE CHECKING PROGRAMS - The Contractor shall check every EED file with, at a
minimum, the government supplied software prior to submitting each EED file to NGS. The software
checks the EED file for proper formatting and checks for value limits on various fields within the file.
The software also computes and displays the aerial photography footprints, enabling the checker to
immediately see problems with positioning, spacing, and/or orientation. See Attachment H for
documentation.

4.6. REJECTED FILM - If photography is rejected by NGS, NGS will, if requested, have sample
scans or prints made showing the problem areas and will have these scans or prints sent to the
Contractor as soon as possible.

The Contractor has no authority to reject photographs. All images collected shall be submitted to
NGS. Contractors shall check the time of all images against verified tides to ensure that the images
were collected within the Tide Tolerance. Images outside the Tide Tolerance shall be re-flown, but
the out-of-tolerance images will still be submitted. Contractors shall, in the comments section of the
Photographic Flight Report (PFR), comment on recommended rejections and provide a reason for the
recommendation.

4.7 NGS and NOS SURVEY MARKS - If required and when requested by the Contractor, NGS brass
survey disks and/or NGS aluminum logo caps will be supplied to mark horizontal and/or vertical
geodetic survey points. If required and when requested by the Contractor, NOS brass survey disks
and/or NOS aluminum logo caps will be supplied for use as tidal bench marks. See Attachments O
and P for requirements.

4.8 TRANSMITTAL LETTERS - The Contractor shall acknowledge receipt of Government Supplied
Items by inventorying the shipment, signing the Transmittal Letter (TL), and FAXing or emailing the
TL back to NGS. At this time, TOMIS does not support the tracking of items sent by the Government
to Contractors.

5. QUALITY CONTROL

5.1 GENERAL - The Contractor shall check all data to ensure that it is complete, reliable, and
accurate. Note, accuracy requirements may be in the PI. The Contractor’s personnel shall become
thoroughly familiar with the SOW; the PI; the definitions of terms; and the material covered in the
other references and publications, as required. See Section 3.6 for a list of References.
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5.2 QUALITY CONTROL PLAN - The Contractor shall have the responsibility for the overall
quality of the Project. The Contractor shall submit a written Quality Control Plan (QCP) as part of
their Technical Proposal, prior to beginning work. It shall include checking at least the following:

A. Manually recorded data;

B. Data manually entered into a computer system;

C. All digital data output formats;

D. Data at various points in the over-all process;

E. All Deliverables (including documents , data, reports, etc.) submitted.

The Contractor shall also describe how data shall be backed up and how it shall be ensured that
original data are not modified, see Section 18, Deliverables and Section 3.4, Compliance
Requirements.

A summary of how the steps of the QCP were met shall be included in the Photo Final Report.

6. DATA ACQUISITION

6.1 DATA -

A. AERIAL FILM - The Contractor shall capture frames over the project area, using the
specified emulsions and the pre-approved flight lines. See Section 7.2 for film details. A
blank frame shall be inserted between each flight line of imagery.

B. PHOTOGRAPHIC FLIGHT REPORT - The Contractor shall complete the NOAA format
PFR during each flight. Note, each flight line fills three rows on the form. The form shall be
filled-in completely, as shown in Annexes 1 and 2. NGS will supply heavy weight original,
two-side forms, when available. When not supplied, use heavy weight paper when possible.

The PFR is the written record of the film that was captured. The original copy is marked
“ORIGINAL” in blue ink across the top, and stays with the film. The Contractor shall submit a
copy of the PFR via TOMIS.

C. ELECTRONIC EXPOSURE DATA FILE - The Contractor shall capture meta-data related
to each exposure at the time of exposure. In this SOW, this file is called the “Raw Navigation
File” (RNF). This RNF provides the input for creating the EED file. Both the RNF and the
EED files are submitted as Deliverables via TOMIS. The Contractor shall submit this EED
file, in NGS format, for each roll of film. See Annex 3 for format. Submit this file via TOMIS
within three working days of shipment of the corresponding roll of film. Note, a 3.5” floppy
disk is no longer required. The time and date in this file indicate the time and date of the
frames. This file is the metadata for the aerial photography and is entered into the NGS
database as a permanent record of the photography.
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This EED file shall contain information for all frames on that roll, one record (line) of 11 fields
for each frame. This includes all frames, except those that are automatically taken when a
camera is turned on, even if they are outside the project area. In general: if the camera shutter
trips and/or a data pulse is recorded, an entry in the EED is required. The Contractor shall
check the EED file formatting prior to submission to NGS, especially positions and azimuths.

D. OTHER PFR and EED CONSIDERATIONS - In addition to the data normally required on
the PFR and in the EED, clearly record on the PFR and in the EED, data for all test frames,
accidentally taken frames, and any frames taken when not navigating a flight line. On the PFR
record the reasons for any interruptions of imagery acquisition, or any situation that causes a
break in imagery or data acquisition. However, tripping of the camera shutter and associated
data pulses that occur during normal camera system start-up procedures shall not be recorded
on the PFR or in the EED.

Record on the PFR any GPS failure, data logger failure, failure to start the system, or any data
recording failures. The Contractor shall record on the PFR explanations for images re-flown.

If NGS rejects the PFR or EED data, corrections and/or re-flight(s) may be required at the
Contractor’s expense.

E. TABULATION OF AERIAL PHOTOGRAPHY - The Contractor shall also prepare a
“Tabulation of Aerial Photography” containing at least the information as the sample in
Annex 7. A “Tabulation of Aerial Photography” shall be submitted for each roll of film
exposed, and shall be submitted within three weeks of the date that the verified tide data is
available.

F. TRANSMITTAL LETTER - Transmittal Letters (TL) are not required for Deliverables
submitted via TOMIS. Use a TL for all shipments of Deliverables outside TOMIS and make
an entry in TOMIS stating that the Deliverable was shipped outside TOMIS.

Transmittal Letters shall continue to be used for items the Government ships to the Contractor.
See sample TL in Attachment AC and Annex 6 to this Attachment. Also see Attachment Al
which covers TOMIS.

6.2 EXPOSURE TEST - An exposure test is required for each different combination of camera
system, emulsion, and filter planned to be used. The test flight(s) shall be over an area of shoreline
similar to the upcoming project area, but are not required to be in the project area. The test flight(s) do
not require airborne KGPS nor tide coordination, but do require the submission of a PFR, RNF, and an
EED file for each test flight. This exposure test will not be accepted as regular production coverage.

The NGS exposure test shall be no fewer than 5 lines of photography, each line consisting of no fewer
than 5 exposures. The Contractor shall expose one line as NORMAL (a base exposure), and then
shall vary the exposures over the remaining four lines as follows: Black & White (B&W) Infra-Red
(IR) lines shall be exposed at -2/3, -1/ 3, +1/3, and +2/ 3 Stops; For Color Negative (CN) films, the
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remaining four lines shall be exposed at -1, -1/2, +1/2, and +1 Stops. The expected results should
give a clear separation of tones by increasing or decreasing exposure, but in no way should the
exposures be manipulated to give equivalent exposures.

Before performing an exposure test using Kodak’s 2424 B&W IR film, the Contractor shall firmly
establish film sensitivity by sending a small section of film to the current NOAA film processing lab
for a speed test. B&W IR emulsions have very narrow latitude, so before any testing is done, this one
parameter shall be established.

Test photography for both film types should be avoided between the hours of 11am and 1pm, Local
Standard Time.

Steps after exposure:

A. SHIPPING CONTENTS - Contractor ships the following items directly to the NGS film-
processing contract laboratory (LAB):
i. Cut film (aerial photography film with the test frames on it, in proper container);
ii. Original, two-sided PFR with film, (completed NOAA form 76-15, see Annex 1);
iii. Transmittal Letter listing above two items, see Annex 6.

B. LETTER - Contractor sends NGS copy of TL (via TOMIS);

C. RNF and EED - Contractor prepares EED file within three working days and submits RNF
and EED via TOMIS.

See Section 15, for additional shipping requirements.

D. FILM FLOW FOR EXPOSURE TESTS -
i. Acquisition Contractor (AC) exposes film;
ii. AC ships film to LAB;
iii. LAB receives film, processes film, and forwards it to NGS;
iv. NGS receives film and reviews it, notifies Contractor of the results of the processing
and review;
v. If requested, NGS ships film to the Contractor for review.

The Contractor shall not proceed with production until the test strip data is accepted by NGS. If NGS
rejects the exposure test, a repeat exposure test is required.

An additional exposure test does not have to be flown for subsequent Task Orders if the Contractor is

using the same camera system, unless photographing a type of shoreline for which an exposure test
was not previously approved.
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6.3 REGULAR PRODUCTION PHOTOGRAPHY - If a roll is not completely exposed within 60
days of the first exposure on that roll, the Contractor should cut and ship the film. Normally only fully
exposed rolls should be shipped to the NGS film processing contract laboratory. Use only 250 foot
film spools.

6.4 FILM FLOW FOR PRODUCTION PHOTOGRAPHY -
The film flow for production photography shall follow the outline below.

Acquisition Contractor (AC) exposes film;

AC ships film to NGS film processing contract laboratory (LAB);

LAB receives film, assumes responsibility, and processes film;

LAB ships film to NGS;

NGS receives film, reviews for damage, assumes responsibility, reviews film for
photogrammetrlc usability, notifies AC of review outcome, and, if requested, ships film to AC,
otherwise, ships film to LAB,;

F. If AC receives film, assumes responsibility, reviews film, determines products required
(prints/scans), emails product request to NGS, and ships film to NGS;

G. If NGS receives product request and film, assumes responsibility, reviews film again,
notifies AC of review outcome, emails product request and ships film to LAB;

H. LAB receives product request and film, assumes responsibility, produces ordered products,
ships products to NGS, and stores film;

I. NGS receives products, reviews products, and ships products to the AC.

moomp

If during the second NGS review (Subsection G above), the film is found to be in poor condition
(tears, finger prints, etc.), the Contractor may be required by NGS to re-fly the photography at the
Contractor’s expense.

See Section 15, for additional shipping requirements.

6.5 ORDERING OF PRINTS AND SCANS - The Contractor shall send NGS an email listing
requirements for prints, scans, etc. This email shall include the desired frame numbers, roll numbers,
format, scan resolution (microns), delivery media, etc. NGS will then order these items from the NGS
film processing contract laboratory, have them shipped to NGS for review, and forward them to the
Contractor.

6.6 COMPLETION DATE - All deliverables shall be received by the film processing Contractor
and/or NGS, as specified, no later than the date in the Task Order.
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7. EQUIPMENT AND MATERIAL

7.1 CAMERA SYSTEMS - This SOW contain the specifications for film camera systems only.
A. DEFINITIONS - A Wild RC 20/30 camera system is comprised of the lens cone, filter, and
drive unit. A Zeiss RMK or LMK camera system is comprised of the lens cone, filter, drive
unit, and film magazine.

B. SPECIFICATIONS - The aerial camera systems used shall meet the following
specifications:

i. Single lens metric camera with quality equivalent to or better than a Wild RC 20/30
or Zeiss RMK-A 15/23. If a Wild RC 20 is used, the largest aperture used should be F
5.6.

ii. Forward Motion Compensation shall be used for all photography.

iii. 9 inch x 9 inch format

iv. Between-the-lens, variable speed shutter

v. Six inch (153 millimeters (mm) +/—3 mm) focal length lens having a usable angular
field not less than 90 degrees.

vi. Minimum resolution of 15 lines/mm on a glass plate, with an Area Weighted
Average Resolution (AWAR) not less than 55 lines/mm.

vii. Decentering (formerly called tangential) distortion shall not exceed 0.008 mm and
radial distortion shall not exceed 0.010 mm.

viii. Model Flatness; total difference, +/- 0.019 mm

iX. The indicated principal points (fiducial centers) shall fall within a 0.030 mm radius
circle around the principal point of autocollimation.

X. The calibrated principal point (point of symmetry) shall fall within a 0.015 mm
radius circle around the principal point of autocollimation.

xi. Equipped with a vacuum or pressure device for holding film flat against a platen at

the instant of exposure. Platen departure from a true plane shall not exceed +/- 0.0005
in. (0.013 mm) when the camera/magazine vacuum is applied.
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xii. Record on each exposure at least eight fiducial marks. Marks shall be located in
each corner of the format and at the center of each side. The fiducial marks shall be
clearly visible and sharp on every negative.

xiii. TIMES AND DATES - Record on each exposure the time in Coordinated
Universal Time (UTC) (not GPS time), and the correct date, if data recording is
available. Note, the time is also recorded in the EED file and on the PFR. All three
times shall agree with each other within two minutes, and THE TIME IN THE EED
FILE SHALL AGREE WITH UTC TIME (SAME AS GREENWICH MEAN
TIME (GMT)) WITHIN TWO SECONDS. A daily time check for all clocks is
recommended. Also ensure that all dates recorded are correct (double check that the
clocks are not set 12 hours off so that the date cycles incorrectly at noon), see:
http://www.time.gov/ . Deliverables with incorrect time(s) may be rejected causing a
large additional expense to the Contractor in re-acquiring film of the project area.

For additional information on GMT, zone times and day light saving time, see:
http://wwp.greenwichmeantime.com/ . For a world time zone map in PDF format, see:
https://www.cia.gov/library/publications/the-world-

factbook/graphics/ref _maps/pdf/time_zones.pdf

xiv. Record on each exposure the lens identification number and focal length, see also
Section 14.

xv. Record a level bubble on each exposure, if camera is equipped to do so.

xvi. Record a film title on each exposure if the camera is capable, see Section 14. Note:
any label(s) on the photographs shall conform to the specifications in Section 14.

xvii. The camera shall be installed in a mounting which attenuates the effects of aircraft
vibration.

xviii. The camera shall have an electrical connection to the GPS positioning system and
the aircraft navigation system in order to accurately record the position and time of the
midpoint of the exposure, see Sections 12 and 13.

xix. All exposures shall be positioned with pseudo-range GPS, or better, for the
positions in the EED file (and for aircraft navigation).

C. CALIBRATION - In addition to the specific camera requirements, a valid certificate of
calibration from the Optical Science Laboratory of the U.S. Geological Survey (USGS) shall
be submitted to NGS for each camera system to be used during this contract, see:
http://calval.cr.usgs.gov/osl/ . The calibration certificate shall be no older than three years.

The fee and the arrangements to have the calibration performed are the responsibility of the
Contractor. The calibration certificate(s) shall be submitted to and approved by NGS prior to
production camera use under this contract. Filters to be used under this SOW shall have been
tested by the USGS at the time of each three-year camera calibration. After each camera
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system’s three-year calibration, the Contractor shall submit copies of the calibration reports to
NGS.

D. PREVENTIVE MAINTENANCE AND REPAIR LOG - The Contractor shall supply to
NGS a Preventive Maintenance and Repair Log noting work performed on each camera system
including the dates when work was performed and the nature of the work performed, to show
that preventive maintenance and repairs have been satisfactorily completed within the previous
three years.

E. MALFUNCTIONS - All camera system malfunctions shall be recorded in the Weekly
Status Reports and in the Photo Final Report. A malfunction is defined as a failure anywhere
in the camera system that causes an interruption to the normal operation of the camera. Also,
record and report any malfunctions of the EED collection system.

F. DISTURBANCE OF THE CAMERA SYSTEM - After any disturbance of the camera that
might affect its calibration, or when there is any reason to believe the dimensional relationship
of the lens, fiducial marks, and film plane have been disturbed by partial disassembly or
unusual mechanical shock, the Contractor shall notify NGS, the camera shall be recalibrated
before further use, at the Contractor’s expense, and the Contractor shall submit the new
certificate of calibration and maintenance log to NGS. Any partial disassembly, change, or
unusual mechanical shock that may affect the camera — GPS antenna — Inertial Measuring Unit
(IMU) relationship shall also be reported to NGS and appropriate re-measurements and/or re-
calibrations performed. The remedial action taken to prevent further disturbance of the camera
system shall also be reported to NGS.

7.2. FILM

A. FULL ROLLS - The Contractor should submit only full rolls of film, unless meeting the 60
day deadline discussed in Section 6.3. Splicing of film rolls shall not be performed.

B. EMULSIONS - Several types of film may be required:
i. Kodak Aerocolor 3 Negative Film 2444 (9.5 inch), or equivalent;
ii. AGFA X100 color negative film, or equivalent;
iii. Kodak Aerographic B&W IR Film 2424 (9.5 inch), or equivalent;
iv. AGFA PES8O0 panchromatic, or equivalent;
v. on occasion, color IR may also be required by the PI.

Film shall be purchased by the Contractor. Any proposal for the use of “equivalent” film shall
be submitted to NGS prior to use. NGS will notify the Contractor if the “equivalent” film is
approved, and also the appropriate gamma for that film. Each emulsion batch requires a test
strip in each camera system proposed to do the imagery acquisition prior to production usage.
A roll of film shall not be exposed after its expiration date.

C. EMULSION VARIANCES IN INFRARED FILM- Significant variances in film speed

frequently occur between different batches of Kodak’s 2424 B&W IR emulsions. As much as

+/- 1 3/4 difference in f-stop has been observed between different emulsion batches. The speed
C —Page 17



difference between these “cold” and “hot” rolls can yield results that could compromise the
position of the waterline. Past studies indicate that when the B&W IR emulsion is used for
coastal mapping, over exposure due to speed shifts (crossover) with “hot” rolls can result in
unacceptable water penetration. Conversely, under exposure due to speed crossover shifts with
“cold” rolls result in critical detail being lost.

The way to determine if rolls are of different speeds is to run time/gamma series tests on
samples of the emulsion that are cut from the B&W IR film rolls when a switch to a different
batch occurs. The resulting information, obtained from test strips, will indicate if any
crossover speed shift has occurred. If a shift has occurred, it is compensated for by adjusting
the ASA values at which the film is exposed. Close monitoring of B&W IR batch numbers is
required when performing photography with this emulsion.

Every effort should be made to avoid switching between emulsion batch numbers when
exposing B&W IR on a shoreline mapping project. If the switch to a different batch number is
unavoidable, an unexposed three (3) foot sample test strip shall be cut from the film roll. This
unexposed test strip shall be sent to the NGS film processing contract laboratory for
time/gamma testing. The photo laboratory shall test the film strip and compute the
characteristic curve of the emulsion. The photo lab’s curve is then compared to a previously
established curve of known parameters and the shift in the tested film’s speed is calculated.

D. TIDE COORDINATION - The Pl may require CN film to be captured at, above, or below
a certain tide level. The PI may require B&W IR film to be captured at MHW, may require
B&W IR film to be captured at MLLW; and may require simultaneous exposure of CN and IR
(using a dual-camera aircraft).

E. FILTERS - A 36% transmission anti-vignetting filter shall be used during all photography
under this SOW. Filters shall have surfaces parallel within 10 seconds of arc, and their optical
quality shall be such that their addition to the camera enhances the uniformity of focal plane
illumination and does not cause an undesirable reduction in image resolution. Use a 420
nanometer filter with CN film to absorb the ultra-violet rays scattered by aerial haze. Ideally,
use a 740 nanometer, or higher, filter with B&W IR film so that only the reflected near IR
wavelengths shall reach the emulsion. If a 740 nm filter cannot be obtained, filters ranging
from 700 to 740nm may be used. Filters to be used under this SOW shall have been tested by
the USGS at the time of each three-year camera calibration, see also Section 17.

F. STORAGE AND HANDLING - Film shall be stored, handled, and shipped in accordance
with manufacturer's recommendations, especially regarding the storage temperature and
humidity. Kodak recommends that unexposed natural color films be stored in a refrigerator
at 55 degrees Fahrenheit or lower, or in a freezer at 0 to -10 degrees Fahrenheit, in the original
sealed container. Kodak also recommends that unexposed B&W IR film be kept at 55
degrees Fahrenheit or colder, in the original sealed container. Further, Kodak recommends that
exposed film be stored in a cool, dry place and that it be processed as soon as possible after
exposure. If necessary to hold exposed B&W IR film for several days (such as over a
weekend), it should be refrigerated below 40 degrees Fahrenheit.
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Film shall be treated with extreme care both before and after photography, especially with
regard to temperature and humidity. Keep film in its original container until as close to flight
time as possible to reduce moisture transfer once the container is opened. Frozen film should
be allowed 24 hours to adjust to room temperature. Cooled film should be allowed to sit in its
original unopened container at room temperature over night prior to use. Photographic film
containers shall not be exposed to direct sunlight or other sources of heat. At the end of each
flying day, CN film (including loaded film magazines and cassettes) shall be removed from the
aircraft if the inside temperature of the aircraft is expected to exceed 85 degrees Fahrenheit.
High humidity may cause film to stick to the camera’s film platen when left on the aircraft
overnight. IR film (B&W and color) shall be removed if the inside temperature of the aircraft
is expected to be above 55 degrees Fahrenheit over night. Likewise all film shall be removed
if the temperature may go below freezing inside the aircraft.

G. LEADERS AND TRAILERS - Each roll of film should have a six foot leader of blank film
at the beginning, and a three foot trailer at the end. Partial rolls with unexposed film that
exceeds 10 feet in length should have the excess cut from the roll of film before shipping for
processing. A roll of aerial film shall consist only of frames made with the same camera
system.

H. SPOOL SIZE - The Contractor shall only use film spools having a flange diameter of
approximately 5 3/16 inches (13.3 cm) (250 foot roll), and only that length of film which can
be wound on a spool without strain, leaving at least 1/8 inch (3 mm) of flange exposed.

I. LABELS - Accompanying each roll of film shall be a filled-in film processing instruction
label defining the characteristics of the film (wrap inside/outside, leader lengths, etc.), a “DO
NOT EXPOSE TO” label, and an address label. For CN film, add the comment “PUSH 4" to
the film processing label. Instructions for using these labels are included in Section 15, the
shipping address is in the PI, and samples are in Annex 5.

7.3 AIRCRAFT

A. AIRCRAFT GENERAL - The type of aircraft and the aircraft tail number used shall be
stated on the PFR, see Annex 2, Items #12 and 13, and all aircraft used in the performance of
Task Orders under this SOW shall be maintained and operated in accordance with all
regulations required by the FAA. Any inspections or maintenance of the aircraft which results
in missed photographic weather shall not be considered an excusable cause for delay. The
Contractor shall ensure that the aircraft has a proven service ceiling, with operating load (fuel,
crew, camera, film, and other required equipment), of not less than the highest altitude required
to acquire the exposures.

B. DUAL CAMERA PORTS - NGS may require that an aircraft with dual camera ports be
used to allow the simultaneous capture of tide coordinated CN and B&W IR imagery.

C. CAMERA PORT - The design of the camera opening(s) in the aircraft shall be such that
the field of view is unobstructed when a camera is mounted with all its parts above the outer
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structure. The field of view shall, so far as is practicable, be shielded from air turbulence and
from any outward flows, such as exhaust gases, oil, etc.

D. CAMERA PORT WINDOW - NGS recommends that a camera port window(s) not be
used. If a camera port window is used, it shall be: (1) of optical quality, see below; (2)
mounted in material that eliminates mechanical stress to the window; (3) free of blemishes,
dirt, significant scratches, etc.; (4) and shall not degrade the resolution or the accuracy of the
camera, see Section 7.1. The physical characteristics of the window, such as size, thickness,
smoothness, flatness, parallelism, glass quality, and optical transmissivity, shall be reported to
NGS prior to use. Any window should meet the American Society of Photogrammetry and
Remote Sensing Aerial Photography Standards, 1995, which states, “If an aircraft camera has a
port glass it shall be preferable 50 mm thick but not less than 37 mm thick. The surface finish
shall be 80/50 or better. Glass material shall be polished crown, group category M. Mil. Specs.
Mil-W-1366F (ASG) October 1975, C-1 optical quality or better.” See also MOP, Fifth
Edition, 2004, pages 396-397.

8. FLIGHT LINE PLANNING AND CLEARANCES

8.1 FLIGHT LINES - The PI may require the Contractor to plan flight lines for the project area and
ensure complete stereoscopic coverage of the project area. The flight line planning parameters of at
least: film type, overlap, sidelap, navigation, airborne KGPS, sun angle, visibility, tide-coordination,
tilt, crab, unit detection size, shall be considered in the planning. NGS may supply the flight lines,
with associated waypoint files, or recommendations and/or requirements for planning parameters in
the PI. The photo coverage shall be planned to include all of the shoreline within the project areas,
including offshore islands and rocks, and all of the land within 2000 feet of that shoreline.

8.2 FLIGHT LINE MAPS -

A. PROPOSED FLIGHT LINE DATA - If required to plan flight lines, the Contractor shall,
as part of the technical proposal, submit to NGS digital ESRI shapefiles (non-projected
geographic format in NAD 83) that clearly show all proposed flight lines. The shapefiles shall
show the photo footprints, the nadir point of each image and the beginning and end points for
each line. End points of flight lines may fall at the same point as the photo nadir points but
they shall be in a separate data file so lines can be plotted independent of photos. The
shapefiles shall show the flight lines numbered using the NGS flight line numbering system ,
see Annex 3, and include the photographic coverage of each flight line, scale (photo and map),
film type (B&W IR or CN), tide stage, proposed check points and ground control, if required
(with existing points and proposed points, each identified separately), and project area
boundaries. Prepare a separate shapefile for each emulsion if the flight line layout will be
different for different emulsions. The shapefile shall be such that it can be digitally laid over
the top of the largest scale NOAA nautical chart(s) covering the entire project area

B. “AS FLOWN?” FLIGHT LINE DATA - Shapefiles showing the as-flown flight lines,
photograph centers, and beginning and ending frame numbers for each flight line shall be
included in the Photo Final Report, see Section 18.17.
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C. NGS SUPPLIED FLIGHT LINE DATA - NGS may supply shapefiles (digital ESRI
shapefiles in non-projected geographic format, NAD 83) showing the flight lines to be used for
a project. The Contractor shall check these flight line data and waypoint files to ensure
adequate coverage for mapping and aerotriangulation (AT), including coverage of offshore
rocks and islands. The Contractor shall notify NGS immediately of any problems found with
the flight lines. The Contractor shall use the NGS flight lines to acquire the required
photographs.

8.3 FLYING HEIGHT - The flying height above the coastline and/or coastal port is normally between
5,000 and 25,000 feet. The project area(s) and final product accuracy will be defined in the PI. The
flying height(s) and other parameters may be defined in the PI also.

Departures from planned flying height shall not exceed 2 percent low or 5 percent high for all flying
heights up to 12,000 feet above mean ground elevation. Above 12,000 feet, departures from specified
flight height shall not exceed 2 percent low or 600 feet high. Note, the altitudes entered into the PFR,
(see Annex 2) and the EED file (see Annex 3) are the altitudes above mean sea level (MSL), both in
feet.

Flying heights over the Great Lakes shall take into account the correction needed for the elevation of
the lake above MSL.

Altimeter corrections for barometric pressure, temperature, etc. may be required in order to meet the
above tolerances.

8.4 WAYPOINT FILES - If NGS supplies the project flight lines, NGS will also supply waypoint
files in NGS format. The format is explained, with an example, in Annex 4. The Contractor shall
check these waypoints to ensure adequate coverage of the project area.

8.5 FLIGHT CLEARANCES - The Contractor shall comply with all applicable Federal Aviation
Regulations. This includes but is not limited to obtaining any and all clearances necessary to carry out
the assigned data collection. Contractor aircrews shall check local and Flight Data Center (FDC)
NOtice To AirMen (NOTAM) prior to each flight. No work may be attempted in Restricted,
Prohibited, Air Traffic Control Assigned Airspace (ATCAA), or TFR (Temporary Flight Restriction)
airspace without prior clearance. In addition, the contractor's aircrews must meet all applicable FAA
requirements for training and currency required for operations within the Washington D.C.
/Metropolitan Special Flight Rules Area (SFRA), or any other SFRA.

9. WEATHER, SOLAR ALTITUDE, AND TIME OF YEAR

9.1 CLOUDS - No clouds or cloud shadows shall appear on the photographs. High, thin overcast
clouds will be permitted above the flying altitude if they do not cause ground mottling or a discernable
reduction in light levels and/or ground object shadows. Under no circumstances shall CN or B&W IR
films be exposed under a solid overcast sky.
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9.2 TREE LEAVES - Leaf-off condition is not required but is preferred. Trees along a shoreline can
obscure the shoreline if care is not taken in planning.

9.3 WELL-DEFINED IMAGES - Photography shall be undertaken only when well-defined images
can be obtained. In addition to no clouds, photography shall not be attempted where the ground is
obscured by haze, smoke, smog, dust, or falling snow, sleet, rain, etc. In addition, photography shall
not be conducted when the shoreline and adjacent area is covered by water (flood), snow, or ice, and
shall not be conducted when the land-water interface is obscured by snow, ice, etc.

9.4 VISIBILITY - The minimum visibility at the time of exposure is eight miles for CN or B&W IR
film. Visibility is determined by looking at objects on the ground toward the sun. The distance at
which the detail of ground objects is clearly defined is the visibility. If the visibility is satisfactory,
details of ground objects shall be clearly defined at the edge of the view through the drift sight.

9.5 SUN ANGLE -

A. SUN ANGLE TOLERANCE - Sun angle shall not be less than 30 degrees above the
horizon at the time of exposure. The Pl may require a larger sun angle for certain projects.
Ideally, the sun angle should be between 30 and 45 degrees for shoreline photography. Areas
with steep terrain may require higher than normal sun angles. Photography should be collected
while the sun is over the water so that any shadows created by elevated objects will point
inland and will not obscure the shoreline.

B. SUN SPOTS - The size and number of hot spots (no sun-shadow points) and *“sun spots”
(bright, sun reflectance areas) on the water and shoreline shall be kept to a minimum and
eliminated if possible because these bright spots can obscure important features. During flight
planning, flight line directions and times should be arranged to preclude the occurrence of
these spots in critical areas of the photographs (especially shoreline and near shoreline areas).
See “Manual of Color Aerial Photography”, First Edition, American Society of
Photogrammetry, 1968, page 67. For a copy of Sub-Chapter 2.2, see the nine pages showing
the procedure to pre-determine the occurrences of sun reflections in Attachment AF. With a
six inch focal length camera, sun reflections occur with high sun angles (over about 53
degrees), normally near mid-day. See also MOP, Fifth Ed., page 1115. Increasing end-lap to
80% helps ensure that significant features will not be obscured by sun reflections.

C. SUN ANGLE DETERMINATION - Sun angles for a given day can be determined from a
“Solar Altitude Diagram” or from appropriate computer software. For on-line sun angle
solutions, see the U.S. Naval Observatory’s WWW site at:
http://www.usno.navy.mil/lUSNO/astronomical-applications/data-services/rs-one-day-us.

This site computes sun altitudes and sun azimuths for U.S. locations and world-wide positions.
See also MOP, Fifth Edition, 2004, pages 1114-1115, and Attachment AF.

9.6 CLEAR DAY MAP — Refer to: http://cdo.ncdc.noaa.gov/cgi-bin/climaps/climaps.pl. Please see
the directions below for help navigating the website.
A. In the left column, click on "Quick Search”
B. In the "Region" column, highlight the desired region
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C. In the "Map Category" column, highlight "Sky Cover/Visibility"

D. Click on "Continue"

E. Highlight first choice, "Mean Number of Clear Days (Sunrise to Sunset)"

F. Click on "Continue"

G. Click on month(s) of interest

H. To download the high resolution PDF file for this map, click on the blue link (below this
statement), or, to download the ESRI Shape Files for this map, click on one of the blue links
(below this statement). Note, there is currently no charge.

10. TILT, CRAB, OVERLAP AND SIDELAP

10.1 TILT - Care shall be taken to keep tilt of the camera to a minimum. Tilt shall not exceed
+/- three (3) degrees for any photographic frame. The average tilt for the entire project shall not
exceed +/- one (1) degree.

10.2 CRAB - While exposing aerial photography, the camera shall be compensated for crab of the
aircraft, with a resultant error not exceeding +/- five (5) degrees, as measured from the average line of
flight, and the difference between any two successive exposures shall not exceed +/- five (5) degrees.
10.3 OVERLAP - Forward overlap (Endlap) shall normally be 60 percent, plus 5% to minus 2%
percent between consecutive exposures. However, when a project is over an area that is primarily
open water or rugged terrain, an overlap of 80% should be used.

10.4 SIDELAP - Sidelap between adjacent flight lines is normally 30%.

11. TIDE COORDINATION

11.1 NGS SUPPLIED TIDE-COORDINATION WINDOWS - NGS may supply exposure time/tide
windows for each coastal area to be photographed. These “windows” will cover an extended range of
possible flying dates. These time/tide windows may be determined by NGS initially to help ensure
that all exposures meet the NGS tolerances for tide-coordinated photography. If tide windows for
additional dates are required, contact NGS.

11.2 CONTRACTOR DETERMINED TIDE-COORDINATION WINDOWS - The Contractor shall
determine predicted exposure time/tide windows (exposure times for tide coordination) for MHW
and/or MLLW unless exempted from this requirement by the PI. See the Pl and Attachment J for
additional instructions and explanations of how MHW and MLLW are determined.

11.3 COORDINATION - The Contractor shall expose all film within the predicted exposure time/tide
windows unless real-time observations indicate that the actual water level is significantly different
from the predictions, and is outside the allowable tolerance, see Attachment J. Be sure to take into
account time zones, daylight savings time, and to use UTC time. Consulting the NOAA Center for
Operational Oceanographic Products and Services (CO-OPS) (tides and water levels) real-time www
site may assist in determining unusual water level conditions, see: http://tidesonline.nos.noaa.gov/ .
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11.4 TABULATION OF AERIAL PHOTOGRAPHY - After the Verified Tides are obtained, the
Contractor shall compare the actual flying times and the verified tide times and notify NGS of any
flights lines that are out of the allowable tolerance by submitting a “Tabulation of Aerial
Photography”. For all flight lines, the Contractor shall prepare a “Tabulation of Aerial Photography”
showing the times of the time/tide windows and the times of the exposures for both CN and IR film.
The Tabulation shall contain, at least, the same information as the sample in Annex 7. A column shall
compare the actual times of photography to the Verified Tides. The Contractor shall flag any out-of-
tolerance flight lines.

The Contractor shall submit a Tabulation for each film roll submitted within three weeks of the time
that verified tide gauge data is available for the tide gauge(s) used to make tide window predictions.

11.5 TIDE GAUGE INSTALLATION AND OBSERVATION - The PI may also require the
Contractor to install, operate, observe, and/or process data from tide/water level gauges in the project
areas for either real-time or post-flight tidal height comparisons. See Attachment J and the reference
in Section 3.6.L, above, for additional information.

12. NAVIGATION

12.1 METHODOLOGY - The aircraft shall be navigated using pseudo-range GPS, or another system
with equivalent or better accuracy.

12.2 NAVIGATIONAL ACCURACY - The cross-track flight-line deviation from the lines specified
in the waypoint files shall not exceed 5% of the flying height (750 feet for a flying height of 15,000
feet), see Annex 4. Changes in the course of the aircraft between successive overlapping photographs
within a flight line shall not exceed three (3) degrees.

12.3 EXPOSURE STATION ACCURACY (for EED file) - Exposure stations shall be positioned to
an absolute accuracy of +/- 20 meters, or better. An electronic pulse shall be used to accurately mark
the mid-point of the exposure. The pulse shall be used to determine the exposure station position.
These exposure station positions and other information shall be recorded in the EED file, see Annex 3.
Airborne KGPS positioning for use in the AT is discussed in Section 13, below.

12.4 FLIGHT DIRECTION - Flight lines may be flown in either direction, but adjacent, parallel lines
should be flown in opposite directions to help identify certain systematic errors.

12,5 LINES OVER WATER - If a flight line for AT begins or ends over water, or a large body of
water is contained within the flight line, care should be taken to ensure that an exposure is made with
the photo center just offshore. Also, for lines over a large amount of water the Contractor should use
an endlap of 80%, see Section 10.3 and consider usage of an IMU. Take extra care in flight line
planning or review, for lines with a significant portion over water, including situations with offshore
islands and/or rocks.
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12.6 CONTINUOUS FLIGHT LINES - Each flight line should normally be flown continuously from
beginning to end. If it is necessary to break a line, that flight line shall be patched. The patched flight
line shall begin two to three frames before the break, be flown at the same altitude, at approximately
the same time of day and tide level, and as soon as possible after originally flown. A line re-flown
shall have the original flight line number.

13. POSITIONING AND ORIENTATION OF THE AERIAL PHOTOGRAPHS

13.1 AIRBORNE GPS POSITIONING - All exposures (color and B&W IR) shall be accurately
positioned using airborne KGPS techniques.

A. AIRCRAFT GPS RECEIVER/ANTENNA - The aircraft GPS receiver used for positioning
the aerial photographs shall be a dual-frequency, geodetic quality receiver. The receiver shall
be electrically connected to the aerial camera in order to record an event mark at the precise
time of the midpoint of exposure for each photograph. The antenna connected to each aircraft
receiver shall be an appropriate type for use with that receiver model for airborne KGPS
operations. The offset between the external nodal point of the camera and the phase center of
the antenna used for positioning the photographs shall be determined (through actual
measurement, and/or other techniques) to an accuracy of +/-0.02 meters. The entire camera-
GPS system shall be capable of determining the three-dimensional position of the camera
external nodal point within 0.5 m relative to the NSRS.

B. AIRBORNE GPS OBSERVATIONS - During the KGPS survey, the aircraft receiver shall
be set to kinematic mode, and shall collect carrier phase data on both frequencies (L1 and L2)
at a data collection rate of one second or better. The receiver shall also record camera event
marks with the raw GPS data. This receiver may also be connected to the aircraft navigation
system to enable the recording of time and position information on the film and in the EED
file, or another aircraft GPS receiver may be used for this purpose. At least two Ground GPS
Base Stations are required for each KGPS survey. The Ground GPS Base Stations shall be
positioned, or the flight arranged, such that the aircraft will pass in close proximity (less than
ten kilometers) to each Ground GPS Base Station at least once during the flight. The aircraft
receiver should maintain signal lock on a minimum of four (five or more is preferred) GPS
satellites at all times during the airborne survey. If the minimum satellite lock is lost, the
aircraft should attempt to fly within ten kilometers of one of the Ground GPS Base Stations as
soon as it is practical to allow for an accurate integer ambiguity resolution. All GPS data
should be collected during periods of favorable satellite configuration such that the Position
Dilution Of Precision (PDOP) remains less than 7.

C. AIRBORNE ORIENTATION - A camera mounted, Inertial Measurement Unit (IMU) is
recommended but generally not required. An IMU is highly recommended for special cases
such as projects with offshore islands and/or rocks. The Pl may require the use of an IMU. If
used, the IMU system should be capable of determining the absolute orientation (roll, pitch,
and yaw) of the camera exposure stations within 25 arc-seconds. Consider usage of an IMU
for flight lines mostly over water. See also MOP, Fifth Edition, 2004, page 1112-1113.
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13.2 GROUND GPS BASE STATIONS - At least two Ground GPS Base Stations are required to
support the airborne KGPS survey. The Contractor should use National Continuously Operating
Reference Stations (CORS) (http://www.ngs.noaa.gov/CORS/ ) as ground GPS base stations whenever
possible. CORS data collected at a data rate of 1-second is preferred if available, but data from 5-
second, 10-second, or 15-second CORS stations may be used, when interpolated to a 1-second rate,
using NGS approved interpolation software. CORS stations with a 30-second (or longer) data rate
shall not be used as GPS base stations. A temporary Ground GPS Base Station at the airport is also
good insurance.

A. GROUND GPS BASE STATION RECEIVER/ANTENNA - All GPS receivers used as
Ground GPS Base Stations for the KGPS survey shall be dual-frequency, geodetic quality
receivers. Each Ground GPS Base Station shall use an antenna model which is appropriate for
that model of receiver, and which has been calibrated by NGS. See
http://www.ngs.noaa.gov/ANTCAL/ for information on GPS antennas calibrated by NGS. A
choke-ring antenna to minimize multipath is preferred but not required.

B. GROUND GPS BASE STATION LOCATION - Ground GPS Base Stations should be
located within or near the project area. Use a CORS whenever possible. See the CORS map
at: http://www.ngs.noaa.gov/CORS/GoogleMap/ which is color coded by the collection rate
of each CORS. Note, a high percentage of CORS east of the Mississippi River collect at a 1-
second rate. During the airborne survey the aircraft shall never be more than 100 kilometers
from the nearest Ground GPS Base Station, and there shall always be at least two Ground GPS
Base Stations within 200 kilometers of the aircraft. The aircraft should fly over Ground GPS
Base Stations before and after the data collection to help improve the GPS data quality. If a
National CORS cannot be used for a Ground GPS Base Station, the Contractor shall set up a
Ground GPS Base Station over a known (or to-be-determined) marked point. If a known
Ground GPS Base Station is used, it must be in the NGS database and hence part of the NSRS.
If a new Ground GPS Base Station is used, it may be marked permanently (to NGS “Blue
Book” specifications) or temporarily (such as with a PK type nail or iron pin). The Ground
GPS Base Stations should preferably be located on opposite sides of the project area, and no
closer than 50 kilometers to each other.

C. MARK DESCRIPTIONS AND MARK RECOVERY -
i. Mark Descriptions - If a new, permanent survey mark is set, a digital description in
NGS format using NGS software WinDesc
(http://www.ngs.noaa.gov/PC_PROD/pc_prod.shtml#WinDesc ) is required, see
Attachment S. If a temporary survey mark (iron pin, PK nail, etc.) is set, a short
paragraph (in MS Word format) describing the location is sufficient. Include these
paragraphs in the Ground Control Report. Digital photographs are required in both
cases, see Attachment R.

ii. Mark Recovery - For all NSRS survey marks recovered, the NGS on-line recovery
method may be used, see: http://www.ngs.noaa.gov/FORMS PROCESSING-cqgi-
bin/recvy entry www.prl. Complete all required fields and enter recovery information
in the text box at the bottom of the form. Include in the Ground Control Report a list of
all marks recovered using this on-line system and a paper print-out of the on-line
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recovery page. Recoveries may also be made using NGS software WinDesc see
Attachment S. Digital photographs are required in both cases, see Attachment R.

D. GROUND GPS BASE STATION OBSERVATIONS -
i. Using CORS Base Station - The Contractor shall check the status of the CORS
station at: http://www.ngs.noaa.qov/CORS/ shortly before and after the KGPS survey,
to verify that the station was operational. The data shall be downloaded for processing
as soon as it is available on the NGS web site. All NGS CORS data are available from
NGS at their original sampling rate for 30 days. After that time, the data are decimated
to a 30 second sampling rate.

Note, “Cooperative CORS have merged with National CORS.

ii. Using Non-CORS Base Station - During the KGPS survey the base station receiver
shall be set to static mode, and shall collect carrier phase data on both frequencies (L1
and L2) at the same data collection rate as the airborne receiver. Regardless of the
duration of the Airborne KGPS Survey, the ground GPS base stations shall collect at
least four hours of data. All GPS data should be collected during periods of favorable
satellite configuration such that the receivers maintain signal lock on at least four GPS
satellites, and the PDOP remains below seven. The Contractor shall take care in the
accurate recording of the height of the antenna both before and after the flight.
Meteorological data is not required. Visibility Obstruction Diagrams and GPS
Observation Log are required, see Attachment Q.

- Checking Existing Marks - If the Ground GPS Base Station is set up over an
existing NSRS mark, then the position of the mark shall be checked by
submitting at least four hours of dual-frequency carrier-phase data collected
over the mark to the NGS Online Positioning User Service (OPUS) at:
http://www.ngs.noaa.gov/OPUS/ . The computed position from OPUS shall be
compared to the NGS published position of the mark. Any difference from the
published position greater than 0.05 m shall be investigated, and resolved.
Additional survey operations may be required to tie the Ground GPS Base
Station to the NSRS to an accuracy of 0.05 m or better.

- Positioning New Marks - A new temporary mark to be used for a Ground GPS
Base Station shall be tied to the NSRS to an accuracy of 0.05 meters or better.
The Contractor shall observe at least two independent static sessions, each at
least four hours long, of dual-frequency carrier-phase GPS data collected over
the mark, and should submit the data to the NGS OPUS. The separate OPUS
solutions shall be evaluated for quality and compared. Any difference between
the solutions greater than 0.05 meters shall be investigated, and resolved.
Additional survey operations may be required to accurately tie the Ground GPS
Base Station to the NSRS. The final position of the mark shall be based on the
highest quality solution obtained or on the average of the solutions if they are of
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similar quality. This final position for each Ground GPS Base Station shall be
used in processing the airborne KGPS data.

E. SUBMITTING DATA TO OPUS - The use of OPUS for determining/checking the
positions of Ground GPS Base Stations is required, unless the project is “BlueBooked” and has
internal checks. The use of OPUS Rapid Static (RS) for positioning Ground GPS Base
Stations is not permitted.

One-second data can take a long time to upload and process through OPUS, especially from
slower internet connections in the field. To speed up the process, the Contractor may prefer to
compress or decimate the GPS file prior to submission to OPUS. For all OPUS submissions
the Contractor shall select the correct antenna model used in the session from the pull-down
list of NGS calibrated antennas. The Contractor shall also enter the correct measured height
(in meters) from the mark to the Antenna Reference Point (ARP) into the appropriate field on
the OPUS data submission web page. For more guidance on using OPUS, see:
http://www.ngs.noaa.gov/OPUS/about.html .

NGS is developing new versions of OPUS which may change the required GPS observation
sessions and may fulfill Blue-Booking requirements. Any updates in this SOW’s OPUS
requirements will be included in the PI.

13.3 KGPS DATA PROCESSING

A. The Contractor shall collect, process, and submit the ground and airborne GPS data, both
raw data and final processed data shall be submitted.

B. Differential KGPS solutions for the aircraft shall be obtained independently using each
Ground GPS Base Station.

C. These independent KGPS solutions shall be compared and any differences in the north-
south, east-west, and vertical components during the operational portions of the flights shall be
displayed and reported.

D. The RMS of these differences shall not exceed 5cm in the horizontal and 10cm in the
vertical.

E. The KGPS solutions shall model the tropospheric delay using average surface
meteorological values at the Ground GPS Base Stations collected near the midpoint of
operations.

F. The final KGPS solution will be an average of the separate Ground GPS Base Station
solutions.
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13.4 AIRBORNE POSITIONING AND ORIENTATION REPORT
The Report shall include at least the following paragraphs:
A. Introduction;

B. Positioning;
- Data Collection
- Static Processing
- Kinematic Processing
- Data Sets
C. Orientation (if collected);
- Data Collection
- Data Processing
- Data Sets
D. Final Results.

Within the Introduction Paragraph, describe the purpose for processing the data and list the data sets in
table form with the following columns: Dataset 1D, Date of Acquisition, Projects covered by the data
set, and Description/Flight Line(s) Identification.

In the Positioning Paragraph, discuss the following:
- Methodology;
- Hardware and software used (including models, serial numbers, and versions),
- CORS station(s) and NSRS station(s) used;
- General description of the data sets, flight lines, dates and times of sessions,
- Processing (including the type of solution i.e.float, fixed, ion-free, etc.);
- The results (discussion of the coordinates and accuracy).

Submit a description of the data sets, and the raw and processed data.

If OPUS was used to process the static data, the Contractor shall provide a copy of the OPUS report.
If a known station was used from the NGS database, the Contractor shall identify the station by name
and PID, and provide the published coordinates, the observed coordinates, and the coordinates used in
the kinematic position step. If multiple base stations were used, provide processing details,
coordinates, and accuracy for all stations.

If IMU data is collected, discuss in the Orientation Paragraph, the factors listed above for Positioning.
In the Final Results Paragraph, describe the method of reformatting the final results into a format
suitable for application in the AT process, describe any unusual circumstances or rejected data, and
comment on the quality of the data.

13.5 GROUND CHECK POINTS - Four or more Check Points are required, see: SOW, Section 6.2A
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13.6 GROUND PHOTO CONTROL - Ground photo control may be required by the PI, and may be
proposed by the Contractor. See Attachment O for requirements.

14. PHOTOGRAPH LABELING

14.1 FRAME NUMBERING - The frame numbers embedded in the exposure by the camera system
shall agree with the frame number in the photograph label. Frame numbering starts at 0001 for
each camera system, for each type of emulsion, and within a given year. If any one of the three
parameters changes, the numbering sequence starts over at 0001. If a Contractor or Sub-Contractor
begins working on a different NGS contract or project, the numbering sequence shall CONTINUE if
the camera system, emulsion and year remain unchanged. Usable frames (those that are not tests or
blanks) shall be numbered in an unbroken sequence. The numbering sequence shall not be broken
even though more than one coastal area or coastal port is photographed, or more than one roll of film
is used.

14.2 REQUIRED LABEL - Each usable frame shall be titled on the film within, or adjacent to the
edge of the image area. Each title shall consist of the agency initials (NOAA), date of photography,
UTC time of exposure, Contractor camera designator (see Section 4.3 and Annex 3), film type (CN for
color negative, R for B&W IR), lens serial number, and frame number.

Example: NOAA 06-23-99 GMT-18:14:27 XXCN UAG332 No 2501

14.3 ADDITIONAL LABEL INFORMATION - If the project camera system will record latitude,
longitude, height, aperture, and shutter speed, then these records are required to be recorded on the
film as well. Latitude and longitude shall be recorded in degrees and decimal minutes to four (4)
decimal places.

14.4 BLANK, TEST, AND REJECTED FRAMES - Blanks and test frames shall not be included in
the frame numbering sequence and shall not be labeled. Exposed photographic frames shall not be
rejected by the Contractor except for catastrophic camera failure. The Contractor shall make a note on
the Tabulation of Aerial Photography listing all images that their QC process finds to be out of
specifications or unsuitable for cartographic compilation. The Contractor shall submit all images both
those within tide tolerance and those outside the tolerance.

15. FILM SHIPMENT AND PROCESSING

15.1 SHIPMENT - The Contractor shall ship; (1) completed, normally full, film rolls, (2) the original
PFRs (marked “ORIGINAL” in blue ink) and filled-in front and back in black ink, and (3) TLs via
next-day air freight directly to the NGS film processing contract laboratory, see Annex 6. For an
explanation of full rolls, see Sections 7.2.A and 7.2.G.

The Contractor shall submit (4) the RNF file and final, checked EED files, in NGS format via TOMIS
within three working days from the date the film was shipped. Copies of the PFR and the RNF may
be made and used by the Contractor to produce and check the final deliverables.

C —Page 30



The Contractor shall complete and submit (5) a “Tabulation of Aerial Photography” for each roll,
within three weeks of the date that verified tides are available.

The Contractor shall ship (1), (2), and (3) to the NGS film processing contract laboratory listed in
the PI.

The following labels shall be typed or neatly lettered by the Contractor with the required data and
securely affixed to each film container:

(1) Commercial shipping label

(2) Film processing instruction label, see Annex 5

(3) “DO NOT EXPOSE TQO” label, see Annex 5

All rolls of aerial film shall be shipped in sturdy, cylindrical containers that are approximately 5 7/8"
in diameter, inside a box in such a manner that shall ensure acceptance by common carrier and safe
delivery at destination. Containers and closures shall comply with government regulations and those
of carriers as applicable to the mode of transportation.

The Contractor should not ship film on a Friday or just before a Holiday. The NGS film processing
contract laboratory does not receive film on Saturdays, Sundays, or Holidays, so the film could be
subject to excessive environmental conditions during temporary storage.

15.2 NGS NOTIFICATION - The same day as shipping, the Contractor shall notify NGS of each film

shipment’s contents and date of shipment by submitting to TOMIS a digital copy of the PFR (marked
“COPY” at the top) and a digital copy of the film TL.

16. IMAGE QUALITY

Image quality on the original negative film shall meet the highest professional standards for metric
aerial photography. Dark areas shall not bleed together and individual objects shall be readily
discernable and have sharp edge definition. Detail shall be sufficiently sharp to allow
photogrammetric measurement of beach and land features. Photographic products shall also be free of
abrasions, blemishes, scratches, tears, and other irregularities. Fiducial marks shall be clearly visible
and sharp on every negative. The camera panel of instruments, (i.e. clock, level, altimeter, camera ID
plate) and titling recorded on the film shall be clearly legible on all processed negatives.

17. EXPOSURE

Extreme care shall be exercised to insure proper exposure, especially with infrared film. The film
exposure settings shall normally be controlled from the camera’s Photo Exposure Meter (PEM) and
for B&W IR the settings should produce a gamma at processing time of 1.9 £ 0.05. For those areas
where abnormal exposure objects exist, such as snow, water, etc., the PEM shall be manually
overridden to produce an equivalent exposure without the abnormality. A shutter speed shall be
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chosen that meets the requirements of minimal image movement, at an adequate lens aperture for the
prevailing lighting conditions.

For Kodak Aerocolor 3 Negative Film 2444, and AGFA X100 film a 420 nanometer filter shall be
used. For Kodak Aerographic B&W IR Film 2424, a 740 nanometer filter is highly recommended.
See discussion of possible alternatives in Section 7.2.E. For infrared film, the ASA may depend on
the batch of film, the camera window (if used), and other factors. Record the ASA and filters used on
the PFR.

18. DELIVERABLES

18.1 LABOR, EQUIPMENT, SUPPLIES, AND TRANSPORTATION - The Contractor shall provide
all labor, equipment (including aircraft, metric aerial camera system(s), GPS receiver(s), and photo-
grammetric work station(s)), supplies, material (including film), and transportation to produce and
deliver exposed film and related products as required.

18.2 FLIGHT LINE MAPS - If required by the PI, the Contractor shall plan flight lines and submit a
proposed flight line shapefile (digital ESRI shapefiles in non-projected geographic format, NAD 83)
prior to flying for NGS review and approval, see Section 8.

18.3 FILM - The Contractor shall capture and deliver both an Exposure Test and Regular Production,
see Section 6.2 and 6.3. Submit full production rolls if possible, but submit within 60 days of the date
of the first exposure.

18.4 PHOTOGRAPHIC FLIGHT REPORTS - Submit the completed, original, two-sided PFR
(NOAA Form 76-15) marked “ORIGINAL” in blue ink, with the film. For samples, see Annexes 1
& 2, and for delivery instructions, see Section 15. The PFR shall be filled-out completely and
correctly, see Annex 2. Submit with film. Submit copy to TOMIS.

In addition to the data normally required on the Photographic Flight Report (PFR), clearly record data
for all test exposures, accidentally taken exposures, and any exposures taken when not navigating a
flight line, interruptions of imagery acquisition, or any situation that causes a break in imagery or data
acquisition. In general; if the camera shutter trips and/or a data pulse is recorded, an entry in the PFR
is required. The tripping of the camera shutter and associated data pulses that occur during normal
camera system start-up procedures shall not be recorded on the PFR or in the Electronic Exposure
Data file (EED). Record on the PFR any GPS failure, data logger failure, failure to start the system, or
any data recording failures. Also record in the PFR recommendation section the reasons for the
exposure settings chosen. The Recommendations section is located on the back side of the PFR. (For
instance: If underexposing by an f-stop and a half, record why this exposure was chosen.)

Reminder: All camera systems used shall have passed the NGS Exposure Test as required in SOW,
Attachment C, § 6.2.

18.5 RAW NAVIGATION FILE - Submit the film’s data file, captured at the time of each exposure,
in the format of the aircraft’s on-board navigation system, with the film. Report the data format.
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18.6 FILM SHIPMENT REPORTING - The Contractor shall submit to NGS via TOMIS a digital
copy of the PFR (marked “copy”) and a digital copy of the TL that accompanied the film to the NGS
film processing contract laboratory, see Section 15. Submit the same day the film is shipped.

18.7 ELECTRONIC EXPOSURE DATA FILE - The Contractor shall submit an EED file for each
roll of film through TOMIS, see Section 6.1.C and Annex 3. Submit within three working days of
submitting the film.

18.8 GROUND CONTROL AND REPORT - See Section 13.5 of this Attachment, and Attachments
O and P. Submit data and Report within six weeks of the completion of the ground control.

18.9 AIRBORNE POSITIONING AND ORIENTATION DATA AND REPORT - The Contractor
shall submit raw and processed data, and a report covering the positioning and orientation of the aerial
photography, see Section 13. Submit within three weeks of completion of the aerial photography.

18.10 STATION DESCRIPTIONS & RECOVERY NOTES - The Contractor shall prepare and
submit digital station descriptions (for new, permanent marks) and digital recovery notes (for all
recovered NSRS stations) in NGS format using NGS software WINDESC, see Section 13 and
Attachment S. Recovery notes may be submitted using the NGS on-line page at:
http://www.ngs.noaa.gov/ngs-cgi-bin/recvy_entry www.prl . Submit with the Ground Control Report.

18.11 NGS SURVEY FORMS - The Contractor shall prepare and submit at least the following NGS
forms: Visibility Obstruction Diagram, and GPS Observation Log, see Section 13 and Attachment Q.
Submit with the Ground Control Report.

18.12 CAMERA CALIBRATION - The Contractor shall supply a copy of the current USGS Camera
Calibration Certificate for each camera system planned for use unless a still valid certificate has
previously been submitted. Also submit new certificates for calibrations that occur during the course
of the Contract, see Section 7.1. Submit prior to beginning to acquire production photography.

18.13 CAMERA SYSTEM MAINTENANCE - The Contractor shall provide a Preventive
Maintenance and Repair Log for each camera system to be used to acquire aerial photography, see
Section 7.1. Submit prior to beginning to acquire production photography. Submit an updated log
every three years.

18.14 CAMERA PORT WINDOW - The Contractor shall report the physical characteristics of any
camera port window used to NGS, see Section 7.3. Submit prior to production photography.

18.15 UNUSUAL CIRCUMSTANCES - The Contractor shall also notify NGS of any unusual
circumstances that occur which might affect the Deliverables or their quality and especially of any
deviation from the SOW, or the PI. This may be included in the Weekly Status Report required below,
unless urgent. A synopsis of all unusual occurrences shall also be included in the Final Photo Report.

18.16 STATUS REPORTS - The Contractor shall submit Weekly Status Reports via TOMIS each
Monday, see Section 3.4.
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18.17 PHOTO FINAL REPORT - The Contractor shall supply to NGS a Photo Final Report
including, at least, these sections:
A. Work performed under this SOW. Discuss each deliverable including: the maximum range
from the Ground GPS Base Station, the mean overlap and sidelap, the mean tilt, the mean crab,
and an explanation of the photograph labeling;
B. Equipment used to perform this work, including hardware models and serial numbers, and
software names and versions; include aircraft and camera(s);
C. Flight line (as flown) shapefiles showing the footprints of imagery actually obtained with
the first and last frame of each flight line, or patched flight line, labeled with the frame number;
D. Discussion of emulsions, exposure settings used, filters used, etc;
E. Discussion of film image quality;
F. Discussion of Aircraft Navigation, including software, hardware, methods and any
problems;
G. Summary of Airborne KGPS Report, including Ground GPS Base Station(s);
H. Discussion of weather, solar altitude, and time of year;
I. Any unusual circumstances or problems, including equipment malfunctions, (including
those already reported) and any deviations from the Pl or SOW(including those already
reported) and,;
J. Any recommendations for changes in the SOW, or the PI for future work.

18.18 TRANSMITTAL LETTERS — When shipping an item, the Contractor shall send a TL with film
shipments and with any Deliverable submitted outside of TOMIS. After receiving an item, the
Contractor shall inventory items received, sign and return, via FAX or email, copies of any TL that the
Government sends. Other Deliverables shall be submitted via TOMIS, see Attachment Al.

18.19 TABULATIONS OF AERIAL PHOTOGRAPHY - A Tabulation is required for each roll of
film. See Annexes 7A and 7B, and Sections 6.1E, 11.4, 14.4 and 15.1.
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ANNEX 1 - Photographic Flight Report

Blank

NOAA FORM 76-15

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

U.S. DEPARTMENT OF COMMERCE

{7-77 PHOTOGRAPHIC FLIGHT REPORT
SPOT NO. ROLL NO. EMULSION NO. l EXPIRATION DATE SHEET 1__ SHEETS
TYPE FILM A.S.A. INDEX USED FILTER CASSETTE/MAGAZINE NO. CAMERA/DRIVE UNIT NO.
FEED TAKE-UP
MISSION NO. AIRCRAFT BiLOT COPILOT PHOTOGRAPHER
FLIGHT c.u.T. L |come| > - = x| U Elar NO. OF BLANKS TO START ROLL  }
MAP NO. STATE AND DATE ADD ok |HEAD| & a o 3 i = Fl<a
LOCALITY (Coord. NUMBER! .o = 2 = ALTITUDE 2 = = @ oo
TIDE Univ. e z 3 - - 2 i alzc
STAGE LINE NO. Time) x DRIFT %’ o S z a z ww METER READINGS AND REMARKS
5
E
B8
s
E
s
E
B
s
E
s T
s
E
B
3
E
B
s
E
B
s
E
B8
s
E
B
s
E
B
NOAA FORM 76~15 (7-77) SUPERSEDES NOAA FORM 76-15 (5—-74).



AERIAL FILM PROCESSING RECORD

RECOMMENDATIONS

LABORATORY DEVELOPMENT

SENSITOMETRY READINGS

DATE

CYAN MAGENTA YELLOW & W
FORMULA
BASE
pH READINGS: 1st Dev. S.5. Hardener
STEP 1
Color Dev. 2nd 5.5, (Cl. Bath) Hardener .
Bleach Fixer Stabilizer 5
SENSE STRIP EXPOSURES: Begin s
Middle End
5
[ ] CONTROL STRIP CUT FROM ROLL ]
[ JUNEXPOSED PORTION STORED 7
[ |EXPOSED PORTION PROCESSED 8
TEMPERATURE: 9
E &
DEVELOPMENT TIME:
10
1st Developer
PROCESSED TO GAMMA
11
PROCESSING Motor Reel
MACHINE: 12
CHEMISTRY MIXED - DATE
13
TALLY OF ROLL THROUGH CHEMISTRY (Indicate Ist, 2nd,
3rd, etc.) 14
15
POST DEVELOPMENT INSPECTION:
Obvious defects or failures which require reflight 16
of any portion of this roll must be reported immediately
by phone direct to the office of the Chief, Photographic 17
Operations Branch; details shall also be recorded,
signed and dated below. 15
19
20
AERIAL PHOTOGRAPHER DATE
21
REMARKS

ROLL TITLED BY

DATE

FROCESSED BY

DATE

NOAA FORM 76— 18 (777}
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ANNEX 2 - SAMPLE INSTRUCTIONS FOR COMPLETING THE PHOTOGRAPHIC FLIGHT REPORT FOR
SHORELINE PHOTOGRAPHY

PHOTOGRAPHIC FLIGHT REPORT FRONT PAGE

(1)
)
(3)
(4)
(5)
(6)
(7)
(8)
9)
(10)
(11)
(12)

(13)
(14)

DATE - Film is first loaded into the cassette of Magazine, Print “LOADED” & Date

To Remain Blank

ROLL NUMBER - Year, Camera System Designator, Film Type, and Sequential Roll Number for that Calendar Year.
EMULSION NUMBER - Taken from Film Can upon loading.

EXPIRATION DATE - Taken from Film Can upon loading.

SHEET NUMBER - of 4 sheets = 1 of 4, 2 of 4, etc.

FILM TYPE - Plus-X Pan, X-100 Color Negative, BWIR, etc.

ASA INDEX - Film Speed actually used (NOT EAFS from Film Can).

FILTER - Wavelength of Filter used, in Nanometers.

CASSETTE/MAGAZINE - Feed and Take-up Cassettes or Magazine Identification Number.

CAMERA/DRIVE UNIT NUMBERS - Camera Identification Number or Lens Serial Number/ Drive Unit Number.
MISSION No. - Aircraft Type (Cessna Citation 11).

AIRCRAFT - Aircraft Tail Number (N52RF).
PILOT - Printed Surname.
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(15)
(16)

(17)

(18)

(19)

(20)
(21)

(22)

(23)

(24)

(25)
(26)

(27)

COPILOT - Printed Surname.
PHOTOGRAPHER - Printed Surname.

FLIGHT MAP No./TIDE STAGE - Project Identifier (NC0401 / MHW or MLLW and Tandem Roll Reference to Roll
Flown Simultaneously).

STATE and LOCALITY - Enter Locality information first, then indicate State.

DATE and LINE No. -Date of Photography (Month, Day, Year), Flight Line Number (30-002, indicating a Scale of 1:30,000
and Line No. 2). Add Note “NEW DAY to indicate Date Change. Place near DATE entry.

CUT or UTC - Time (Coordinated Universal Time) in Hours and Minutes. DO NOT Enter LOCAL Time. Same as GMT.
To Remain Blank

No. of EXPOSURES - This is a running count of Frames Taken per Line over the course of the Roll. It may not coincide with
the Frame Numbers. Its purpose is to allow a quick Reference of Frames remaining on the roll.

COMP HEAD/DRIFT - Enter the Magnetic Heading in Degrees/Variances in Degrees between the path of the Aircraft and
Ground Tracking over the Planned Flight Line.

VISIBILITY - Distance in Statute Miles out from the Aircraft, in the Direction of the SUN, at which Tree Crowns are still
Separately Discernable.

CLOUDS - Enter an Estimate of Cloud-Cover from Choices at the Bottom of the PFR.
TEMPERATURE - Enter the Temperature in Degrees Celsius at the Time of the Photography.

ALTITUDE - Altitude in Feet Above Mean Sea Level (Coastal), or Feet Above Ground Level (AGL) over Airports.
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(28) VACUUM - Enter Vacuum Reading from Gauge or from Camera Display Panel (600 mmWs, or nominally 64 mb standard)

(29) SHUTTER - Enter Speed of Shutter During Line of Photography. Enter, if in Automatic Mode, Variances in Shutter Speeds
(450-550).

(30) APERTURE - Enter the Actual Aperture Used. Final Adjustment from Camera Indicator, NOT Base Exposure from an
Automatic Light meter.

(31) RHEOSTAT - Enter the Rheostat Setting as a Function of the ASA (“PER xxx ASA”).
(32) ENDLAP - Enter the Planned Endlap as a Whole Number (10, 60, 80, etc.).
(33) Number of Blanks to Start of Roll - “6" is Standard.

(34) METER READINGS and REMARKS - Record the Automatic Light Meter Readings (4 @ 1000), a Description of the
Terrain, and Local Ambient Conditions.

(35) TO PATCH or To RE-DO - Enter Pertinent Choice to Indicate REJECTION of LINE Section or of Complete LINE, and
Future Action, and REASON (Smoke, Signal Failure, ATC, etc.).

(36) PATCH or RERUN - Enter pertinent Choice to Identify Frames as “the PATCH” or “the RE-RUN” of a Previous Line.
(37) CASSETTE REMOVAL - Add a Note to Indicate 3 added blanks and removal of Cassettes or Magazine.
(38) CASSETTE REPLACEMENT - Add a Note to Indicate Replacement of Cassettes or Magazine, with 3 Blanks ADDED.

(399 CUT ROLL or ROLL ENDS - Add a Note to Indicate a Cut Roll or a Roll Ended Normally, each with the Addition of 10
Blanks.
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(40) SIGNATURE/DATE - Enter the Signature of the Mission Commander and the Date (Month, Day, Year) of Completion of the
Roll.

(41) COMMENTS - Space for Additional Recommendations or Comments is Available on the Back of the Photographic Flight
Log.

Note:

1. Submit the original version of the Report (marked ORIGINAL in blue ink), not a hand-made copy nor a photo-copy.
2. Neither the “Spot Number” nor the “Add Number” columns are filled-in by flight crews.

3. All other spaces shall be completed. If non-applicable, enter “NA”.

4. Use three rows on the form for each flight line.
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ANNEX 3 ELECTRONIC EXPOSURE DATA FILE FORMAT

Page 1 of 2

ROLL NUMBER

For each camera the Government will assign a unique camera designation “xx” that shall be used in the roll number of the film. The roll number consists of
a two digit year; a two digit camera designation number; a one or two digit film designation character (P=PAN, CN=COLOR NEG, CR=COLOR
INFRARED, R=B&W INFRARED); and a two digit sequence number. For each successive roll of film the sequence number shall be incremented by one,
for the same camera system, same emulsion, and same year. So, color film starts with 01 and IR film starts with 01. See sample at #1 below. Note, a test
roll does not count as #1. Roll #1 is the first roll of production for that year.

ELECTRONIC EXPOSURE DATA (EED) SPECIFICATIONS

Each roll of film shall have an accompanying EED file. The file shall be in ASCII form and capture the attributes of each frame in the order that they appear
on the roll of film. The file shall be named using the film roll number and the extension “EED”. Each frame of photography shall consist of a record in the
file, and each record a separate line. Each record shall contain the following 11 fields of data separated by commas. No commas shall be used in the
contents of the field. There shall be a separate file for each roll of film.

Field Explanation:

Field Contents of Field Format of Data Explanation Sample of Data Field Width
1 Film Roll Number yyxxFFnn year, camera desig, film type, 9904CNO01 7 or 8 spaces
film roll sequence nucmber
2 Frame Number nnnn number (same as PFR roll number) 0102 4 or 5 spaces
3 Flight line ID scnnn scale(sc)+flight line number(nnn)* 30001 up to 12 spaces

4 Time since last exposure SSS.S seconds** 23.2 3 to 5 spaces
5 Date of exposure dd:MMM:yy day:MONTH:year(Month in CAPS) 07:JUN:99 9 spaces

6 Time of exposure in UTC ~ hh:mm:ss hour:minute:second 18:11:19 8 spaces

7 Latitude of frame center dd:mm.mmmmN/S  degrees:minutes to 4 decimal places*** 26:52.8201N 11 spaces

8 Longitude of frame center  ddd:mm.mmmmE/W Degrees:minutes to 4 decimal places*** 097:23.1234W 12 spaces

9 Azimuth of photo ddd degrees, true heading 010 3 spaces

10 Altitude of photograph i feet above mean sea level 15000 3to 5 spaces
11 Project identifier STyynn state,year,project sequence number**** MD9901 6 spaces

Example: 99xxPO1(film roll #),0102(frame #),30001(flight line 1D),23.2(time since last exposure),07:JUN:99(Date of exposure),
18:11:19(Time of exposure in UTC),26:52.8201N(Latitude of frame center),097:23.1234W/(Longitude of frame center),
010(Azimuth of photo),15000(Altitude of photograph),MD9901(Project identifier)

Field #: | 1 |21 314 5 | 6 | 7 | 8 |9 |10 | 11 |
Field Contents: 199xxCN01|0102|3000123.2|07:JUN:99|18:11:19]26:52.8201N|097:23.1234W|010|15000|MD9901|
Complete Record Format: 99xxCN01,0102,30001,23.2,07:JUN:99,18:11:19,26:52.8201N,097:23.1234W,010,15000, MD9901
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Page 2 of 2
There are no spaces after the comma field separators

* The number used for scale omits “1:” and the “thousands” place holder of the trailing zeros. 1:30,000 becomes simply 30

** For the first exposure in each flight line enter 0.0 in this field.

*** The Latitude and Longitude are shown to 4 decimal places in order to compute end lap and side lap. The absolute accuracy should be +/- 20

meters, or better, with relative accuracy considerably better, as is typical with pseudo-range GPS). For latitude, enter “N” for north latitude or “S” for south
latitude. For longitude, enter “E” for east longitude or “W” for west longitude.

**** For the test strip use “TS” as the 2 digit state, and then the test number, eg. TS9901

The Azimuth of the photograph is calculated by performing a series of “Inverse” calculations between the position of each photo and the one immediately
succeeding it. The azimuth of the last two images on a flight line will be the same.
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ANNEX 4: Page 1 of 2
COASTAL MAPPING PROGRAM - WAYPOINT FILE SAMPLE

RECORD,LINE,FEET,SCALE,MILES,FAZI,BAZI,SWP,LAT1,LON1,EWP,LAT2,LON2,EMULSION,LAP,PHOTOS,GRND_EL,MAGDEC,LAT3,LON3
1,34-5,91800.4,34000,17.4,26,206,1,N 39 08 25,wW 76 37 22,2,N 39 22 10,W 76 29 16,COLOR,60,10,0.0,11.3,N 39 15 18,W 76 33 20
2,34-6,51000.8,34000,9.7,27,207,3,N 39 11 55,W 76 39 36,4,N 39 19 30,W 76 34 57,COLOR,60,6,0.0,11.2,N 39 15 43,W 76 37 16
3,34-7,163200.3,34000,30.9,26,206,5,N 39 14 23,W 76 21 31,6,N 39 38 48,W 76 07 00,COLOR,60,17,0.0,11.6,N 39 26 36,W 76 14 17
4,34-8,153000.7,34000,29.0,26,206,7,N 39 15 11,W 76 16 59,8,N 39 38 03,W 76 03 18,COLOR,60,16,0.0,11.6,N 39 26 37,W 76 10 10
5,34-10,41820.8,34000,7.9,25,205,9,N 39 11 45,W 76 24 05,10,N 39 18 01,W 76 20 25,COLOR,59,5,0.0,11.4,N 39 14 53,W 76 22 15
6,30-5,117000.4,30000,22.2,27,207,11,N 39 07 42,W 76 35 27,12,N 39 25 03,W 76 24 38,B&W,60,14,0.0,11.3,N 39 16 23,W 76 30 03
7,30-6,63001.2,30000,11.9,27,207,13,N 39 10 05,W 76 37 39,14,N 39 19 25,W 76 31 48,B&W,60,8,0.0,11.3,N 39 14 45W 76 34 44
8,30-7,45000.5,30000,8.5,27,207,15,N 39 12 28,W 76 39 51,16,N 39 19 08,W 76 35 39,B&W,60,6,0.0,11.2,N 39 15 48,W 76 37 45

9,30-8,143999.5,30000,27.3,27,207,17,N 39 17 01,W 76 18 42,18,N 39 38 20,W 76 05 16,B&W,60,17,0.0,11.6,N 39 27 41,W 76 12 00
10,30-9,117000.1,30000,22.2,27,207,19,N 39 19 52,W 76 13 15,20,N 39 37 08,W 76 02 13,B&W,60,14,0.0,11.6,N 39 28 30,W 76 07 44
11,30-10,81000.7,30000,15.3,27,207,21,N 39 24 45,W 76 06 23,22,N 39 36 43,W 75 58 46,B&W,60,10,0.0,11.7,N 39 30 44,W 76 02 35
12,30-11,27000.4,30000,5.1,341,161,23,N 39 15 45,W 76 15 20,24,N 39 19 56,W 76 17 16,B&W,60,4,0.0,11.5,N 39 17 51,W 76 16 18

13,30-1,46125.6,30000,8.7,27,207,25,N 38 56 51,W 76 27 40,26,N 39 03 41,W 76 23 24,B&W,59,6,0.0,11.3,N 39 00 16,W 76 25 32
14,30-2,64575.0,30000,12.2,27,207,27,N 38 58 07,W 76 30 33,28,N 39 07 41,W 76 24 35,B&W,59,8,0.0,11.3,N 39 02 54,W 76 27 35

15,30-3,212175.8,30000,40.2,27,207,29,N 38 59 45,W 76 33 12,30,N 39 31 09,W 76 13 28,B&W,59,24,0.0,11.4,N 39 15 28,W 76 23 22
16,30-4,166050.5,30000,31.4,27,207,31,N 39 01 01,W 76 36 01,32,N 39 25 37,W 76 20 38,B&W,59,19,0.0,11.3,N 39 13 19,W 76 28 21
17,34-1,41820.1,34000,7.9,25,205,33,N 38 57 01,W 76 27 23,34,N 39 03 18,W 76 23 44,COLOR,59,5,0.0,11.3,N 39 00 09,W 76 25 34

18,34-2,62730.7,34000,11.9,25,205,35,N 38 59 49,W 76 29 56,36,N 39 09 14,W 76 24 28,COLOR,59,7,0.0,11.3,N 39 04 31,W 76 27 12

19,34-3,198646.0,34000,37.6,25,205,37,N 39 01 37,W 76 33 01,38,N 39 31 24,W 76 15 35,COLOR,59,20,0.0,11.4,N 39 16 31,W 76 24 20

The waypoint file is a comma separated, alpha-numeric file, with one line of header information as the first line. This file is edited as necessary and

uploaded to the aircraft navigation system. It contains the information necessary to identify and locate the required flight lines.

Parsed through a spreadsheet program, the data looks like this:

RECORD LINE FEET SCALE MILES FAZI BAZI SWP LAT1 LON1 EWP LAT2 LON2  EMULSION LAP PHOTOS GRND_EL MAGDEC
1 34-591800.4 34000 17.4 26 206 1 N390825W 7637222 N 392210W 76 29 16 COLOR 60 10 0 11.3
2 34-6 51000.8 34000 9.7 27 207 3 N391155W 763936 4 N 3919 30 W 76 34 57 COLOR 60 6 0 11.2
3 34-7163200.3 34000 309 26 206 5 N391423W 762131 6 N 39 38 48 W 76 07 00 COLOR 60 17 0 11.6
4 34-8 153000.7 34000 29 26 206 7 N391511W 761659 8 N 39 38 03 W 76 03 18 COLOR 60 16 0 11.6
5 34-10 41820.8 34000 79 25 205 9 N391145W 762405 10 N 3918 01 W 76 20 25 COLOR 60 5 0 114
6 30-5117000.4 30000 22.2 27 207 11 N390742W 763527 12 N 39 25 03 W 76 24 38 B&W 60 14 0 11.3
7 30-663001.2 30000 119 27 207 13 N391005W 763739 14 N 39 19 25 W 76 31 48 B&W 60 8 0 11.3
8 30-7 45000.5 30000 85 27 207 15 N391228W 763951 16 N 3919 08 W 76 35 39 B&W 60 6 0 11.2
9 30-8143999.5 30000 273 27 207 17 N391701W 761842 18 N 39 38 20 W 76 05 16 B&W 60 17 0 11.6

10 30-9 117000.1 30000 22.2 27 207 19 N391952W 761315 20 N 39 37 08 W 76 02 13 B&W 60 14 0 11.6
11 30-1081000.7 30000 15.3 27 207 21 N392445W 76 06 23 22 N 39 36 43 W 75 58 46 B&W 60 10 0 11.7
12 30-11 27000.4 30000 51 341 161 23 N391545W 761520 24 N 391956 W76 17 16 B&W 60 4 0 115
13 30-146125.6 30000 8.7 27 207 25 N385651W762740 26 N 3903 41 W 76 23 24 B&W 60 6 0 11.3
14  30-2 64575 30000 122 27 207 27 N 385807 W 763033 28 N 39 07 41 W 76 24 35 B&W 60 8 0 11.3
15 30-3212175.8 30000 40.2 27 207 29 N385945W 763312 30 N 393109 W 76 13 28 B&W 60 24 0 114
16 30-4 166050.5 30000 314 27 207 31 N390101W763601 32 N 39 25 37 W 76 20 38 B&W 60 19 0 11.3
17 34-141820.1 34000 79 25 205 33 N385701W762723 34 N 39 03 18 W 76 23 44 COLOR 60 5 0 11.3
18 34-262730.7 34000 119 25 205 35 N385949W 762956 36 N 3909 14 W 76 24 28 COLOR 60 7 0 11.3
19 34-3 198646 34000 37.66 25 205 37 N390137W763301 38 N 393124 W 76 15 35 COLOR 60 20 0 114
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LAT3 LON3
N 39 1518 W 76 33 20
N 391543 W 76 37 16
N 39 26 36 W 76 14 17
N 39 26 37 W 76 10 10
N 3914 53 W 76 22 15
N 39 16 23 W 76 30 03
N 39 14 45 W 76 34 44
N 39 1548 W 76 37 45
N 3927 41 W 76 12 00
N 39 28 30 W 76 07 44
N 393044 W 76 02 35
N 391751 W 761618
N 39 00 16 W 76 25 32
N 39 02 54 W 76 27 35
N 39 15 28 W 76 23 22
N 391319 W 76 28 21
N 39 00 09 W 76 25 34
N 3904 31 W76 27 12
N 39 16 31 W 76 24 20



Page 2 of 2
FILE NAME EXPLANATION (Ex. MD0401.WPT): The file name is the Project Identifier (MD0401) with
the computer file name extension WPT

FIELD EXPLANATIONS:
RECORD - Record, numbered consecutively

LINE - Flight line designation (scale/1000, dash, the number of the flight line at that scale)
FEET - Flight line length, in feet

SCALE -“X”, asin 1.7 X”

MILES - Flight line length, in miles, to nearest tenth

FAZI - Forward azimuth, degrees (clockwise from north, true)
BAZI - Back azimuth, degrees (clockwise from north, true)
SWP - Starting waypoint, number*

LAT1 - Starting latitude (N/S dd mm ss)*

LON1 - Starting longitude (W/E ddd mm ss)*

EWP - Ending waypoint, number*

LAT2 - Ending latitude (N/S dd mm ss)*

LON2 - Ending longitude (W/E ddd mm ss)*

EMULSION - Emulsion (CN = color neg., B&W-= infrared, CR = color infrared) (If color & BWIR are to be
flown using the same lines only one emulsion shall be listed. See Project Instructions for
complete emulsion requirements.)

END LAP - End lap (or forward overlap), as a percent

PHOTOS - Number of photographs, on that line

GRND EL - Ground elevation, not used (Not relevant to shoreline mapping)

MAG DEC - Magnetic declination, degrees, to nearest tenth (E (east) or W (west)) (Not relevant to
shoreline mapping)

LAT3 - Middle of the flight line, Latitude (N/S dd mm ss) (Not relevant to shoreline mapping)

LON3 -Middle of the flight line, Longitude (W/E ddd mm ss) (Not relevant to shoreline mapping)

* Lines may be flown in either direction, but adjacent lines should be in opposite directions.
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ANNEX 5, PAGE 1 OF 2

Blank Forms
FILM TYPE
COATING
IDENTIFICATION
FILMTEST YES___ NO___ SENSITOMETRY: YES___ NO___
Example:
3 BLANK “"
W
. Radiation
[A%4Y
N
\s
X-Ray

DESCRIBE YOUR ROLL: (Where to TEST/place SENSI)

Wmages, Inc.

937-222-3856
FAX 937-222-2443

UNPROCESSED FILM
DO NOT EXPOSE TO

Heat

o/ /4

Images, Inc.

937-222-3856
FAX 937-222-2443

From:
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ANNEX 6
Contractor Letterhead

NOAA FORM 61-29 U.S. DEPARTMENT OF COMMERCE | REFERENCE NO.
12-71) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
GAD401-XX*
DATA AS LISTED BELOW WERE FORWARDED TO YOU BY
(Check):
LETTER TRANSMITTING DATA
[ oroiNARY MalL O ar mear
TO: [ recISTERED MAIL EXPRESS
) L
"Photo Processing Lab" [ cBL tctive rember)
DATE FORWARDED
7 E July 15, 2004
NUMBER OF PACKAGES
2 Boxes

NOTE: A separate transmittal letter is to be used for each type of data, as tidal data, seismology. geomagnetism, etc. State the
number of packages and include an executed copy of the transmittal letter in each package. In addition the original and one
copy of the letter should be sent under separate cover. The copy will be retumed as a receipt. This form should not be used for
correspondence or transmitting accounting documents.

Dear Sir or Madam:

This letter of transmittal regarding the National Oceanic and Atmospheric Administration (NOAA) film listed below is
forwarded for processing under the U.S. Department of Commerce contract number " XXX XK for the NOAA, National
Ocean Service, National Geodetic Survey, Remote Sensing Division.

Please process the enclosed film roll(s) in accordance with the requirements and then forward the film, Photographic Flight
Reports, and Raw Navigation files to:

Robert B. Clark

Contracting Officer Technical Representative
National Geodetic Survey, Remote Sensing Division
NOAA, N/INGS31

Building SSMC3, Station 5147

1315 East-West Highway

Silver Spring, MD 20910

(See Annex 2, #2) Aviphot X100 CN 2

Thank you for your assistance.

FROM: (Signature) RECEIVED THE ABOVE
(Neme, Title, Date)

Return receipted copy to:

1

Name

Title

(Shoreline Photographic Contractor/

Shoreline Contractor Representative)

Fax #:

L -

NOAA FORM 61-29 SUPERSEDES FORM C & G5 413 WHICH MAY BE USED

This form was electronically produced by Elite Federal Forms, Inc.

*Note: The Reference Number is the Project Identifier (GA0401) plus the sequential number (01-99) of Transmittal
Letters (TL) sent. Example: GA0401-01 is the first TL letter sent for this project, GA0401-25 is the 25th.
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ANNEX 7A - SAMPLE, TABULATION OF AERIAL PHOTOGRAPHY

PROJECT IDENTIFIER: MD3901

Tide Frame Photography | Tide Window| Photos Tide Tide Tide
Film Tide Height Line Number Time (UTC) Time (UTC) | Within Tide Range | Exceeded Mean
Location Altitude Type Stage (ft) Date Number | Start | End Start End Start | End | Window | Gage Max Range Range Comments
Chesapeake Ba 15500 [ COLOR MEG| INA 3.86 10-May-12 [ 30005 | 0001 | 0044 | 12:58:19 | 13:17:32 A Crumpton
Chesapeake Bay, 15500 | COLOR NEG| INA 3.06 10-Iay-12 30004 0045 | 0085 | 13:22:04 | 13:39:21 A Crurmpton
Chesapeake Ba 15500 [COLOR NEG| NA 2.36 10-May-12 | 30003 | 0086 | 0110 | 13:44:13 | 13:54:50 NA Annapolis
Chesapeake Ba 15500 | COLCR NEG| WA 2.30 10-May-12 | 30002 | 0111 | 0132 | 13:59:51 | 14:08:59 NA Annapolis
Chesapeake Ba 15500 [COLCR NEG| WA 2.26 10-May-12 [ 30001 | 0133 | 0147 | 14:13:14 | 14:19:23 NA Annapolis
Chesapeake Bay, 15500 | COLCR NEG| HNA 222 10-May-12 | 30006 | 0148 [ 0162 | 14:25:32 | 14:31:51 NA Annapolis
Chesapeake Bay, 15500 | COLCR MEG| MNA 1.80 10-May-12 | 30008 | 0163 | 0173 | 14:36:44 | 14:41:22 NA | Carnbridge]
Chesapeake Ba 15500 | COLOR NEG| A 1.42 10-May-12 30013 0174 | 0193 | 16:35:16 | 16:44:13 A Carnbridge]
Chesapeake Ba 15500 | COLOR NEG| NA 140 10-May-12 | 30012 | 0194 | 0214 | 16:4847 | 16:57:59 NA | Cambridge)
Chesapeake Bay, 15500 [ COLCR NEG| HNA 140 10-May-12 | 30011 | 0215 | 0231 | 17:01:53 | 17:09:2¢6 NA | Cambridge]
Chesapeake Ba 15500 | COLCR NEG| HNA 1.98 10-May-12 | 30005 | 0232 [ 0248 | 17:23:33 | 17:30:51 NA [ Tolchester
Chesapeake Ba 15500 | COLOR NEG| HNA 1.87 10-May-12 | 30007 | 0249 [ 0270 | 17:35:25 | 17:45:11 NA | Tolchester
Chesapeake Bay, 15500 | COLCR MEG| MNA 1.80 10-May-12 | 30010 | 0271 | 0281 | 17:51:08 | 17:5540 NA [ Tolchester
Chesapeake Bay, 15000 B&WIR | MLLW 0.21 12-MNov-12 30002 0542 | 0548 | 15:46:27 | 15:4932 | 15:12 ] 1602 YES Tolchester 03 -0.09
Chesapeake Ba 15000 B&WIR | MLLW| 029 12-Nov-12 30003 | 0545 | 0557 | 15:5446 | 15:58:12 | 15:12 | 16:02 YES [Tolchester 03 -0.01
Chesapeake Ba 15000 B&WIR | MHW 1.23 12-Nov-12 30003 | 0558 | 0566 | 16:01:11 | 16:04:37 | 15:52 | 16:37 YES | Annapolis 15 -0.27
Chesapeake Bay, 15000 B&WIR | MHW 099 12-Noy-12 30002 | 0567 | 0574 | 16:09:41 | 16:13:26 | 15:52 | 16:37 YE3 [ Annapolis 15 -0.51
Chesapeake Ba 15000 B&WIR | MHW 132 12-Noy-12 30004 | 0575 ) 0582 | 16:19:01 | 16:22:11 | 1542 | 1637 YES | Annapolis 15 018
Chesapeake Ba 15000 B&EWIR | MHW 1.35 12-Noy-12 30005 | 0583 | 0590 | 16:26:53 | 16:3034 | 1542 | 1637 YEE | Annapolis 15 -0.15
Chesapeake Bay, 15000 BEWIR |MLLW| 233 12-Nov-12 30005 | 0591 | 0595 | 16:41:16 | 16:43:24 | 15:57 | 18:57 YES [Tolchester 03 2.03 1.20
Chesapeake Bay, 15000 B&WIR | MLLW 0.82 12-Nov-12 30005 0596 | 0607 | 16:43:56 | 16:49:51 | 16:02 | 1847 YES Ches. Ct 03 0.52 2.86
Chesapeake Ba 15000 BEWIR |MLLW| 070 12-Nov-12 30007 | 0608 | 0623 | 16:53:20 | 17:00.01 | 16:22 | 1847 YE3 | ChesCt 03 0.40 2.86
Chesapeake Ba 15000 B&WIR | MHW 1.57 12-Noy-12 30006 | 0624 | 0638 | 17:05:49 | 17:12:03 | 16:57 | 18:02 YES [ Annapolis 15 0.07 0.97
Chesapeake Bay, 15000 B&WIR | MHW 1.93 12-Noy-12 30008 | 0639 | 0649 | 17:17:13 | 17:22:26 | 16:57 | 18:02 YES |[Cambridge] 2.1 -0.15 1.62
Chesapeake Bay, 15000 B&WIR |MLLW| 048 12-Noy-12 30009 | 0650 | 0661 | 17:33:35 | 17:39:24 | 16:17 | 1847 YES | Ches.Ct 03 0.13 2.85
Chesapeake Ba 15000 B&EWIR | MHW 332 12-Nov-12 30010 | Oe62 | 0669 | 17:43:28 | 17:46:38 | 16:17 | 17:47 YES |[Tolchester T 162 1.20
Chesapeake Bay, 15000 B&W IR IIHW 1.82 12-Nov-12 30012 0670 | 0690 | 17:52:08 | 18:01:06 | 17:52 ]| 18:22 YES Carnbridge] 2.1 -0.28 1.62
Chesapeake Ba 15000 B&WIR | MHW 173 12-Nov-12 30011 | 0681 | 0707 | 18:05:15 | 18:13:35 | 17:52 | 18:22 YES [Cambridge] 2.1 -0.37 1.62
Chesapeake Ba 15500 [COLCOR NEG| NA 171 18-Apr-13 30008 | 0059 | 0061 | 14:3644 | 14:41:22 | 13:00 | 21:06 NA | Cambridge]
Chesapeake Ba 15500 B&WIR | MHW 177 29-Apr-13 30002 | 0344 | 0349 | 14:43:38 | 144624 | 14:20] 15:20 YES | Annapolis 135 0.27 0.97
Chesapeake Bay, 15500 B&WIR | MHW 1.73 29-Apr-13 30003 | 0350 | 0355 | 14:50:18 | 14:52:19 | 14:20 | 15:20 YES | Annapolis 15 0.23 097
Chesapeake Bay, 15500 B&EWIR | MHW 1.80 29-Apr-13 30005 | 0356 | 0362 | 14:58:12 | 15:01:31 | 14:40] 15:35 YES | Annapolis 15 0.30 097
Chesapeake Ba 15500 B&W IR IIHW 1.74 29-Apr-13 30004 0363 | 0369 | 15:06:03 | 15:08:26 | 14:40 | 15:35 YES Annapolis 1.5 0.24 0.97
Chesapeake Ba 15500 B&WIR | MHW 1.22 29-Apr-13 30000 | o467 | 0472 | 17:14:57 | 17:17:40 | 17:10] 1810 YES | Crumpton 2.6 -138 2.40
Chesapeake Ba 15500 BEWIR | MW 1.18 29-Apr-13 30010 | 473 | 0476 | 17:21:12 | 17:2223 | 17:10] 1810 TES | Crumpton 2.6 -1.42 2.40
Chesapeake Ba 15500 B&WIR | MHW 0.82 23-May-06 | 30001 | 0504 | 0518 | 18:00:08 | 13:06:03 | 16:18 ] 19:08 YES | Annapolis 0.9 -0.08 0.57
Chesapeake Ba 15500 B&WIR |MLLW| 031 23May-06 | 30002 | 0519 | 0526 | 18:18:08 | 18:2143 | 1748] 21:28 YES |Tolchester 03 0.01 1.20
Chesapeake Bay, 15500 B&EWIR | MHW 049 23-May-06 | 30003 | 0527 | 0536 | 18:26:03 | 13:20:50 | 1748 ] 21:28 YES |[Tolchester 11 -0.61 1.20
Chesapeake Bay, 15500 B&W IR IIHW 0.67 23-May-06 30005 0537 | 0541 ] 18:34:42 | 18:3646 | 17:13 ] 19:38 YES Tolchester 1.1 -0.43 1.20
Chesapeake Ba 15500 B&WIR | MHW 063 23-May-06 | 30004 | 0542 | 0546 | 18:41:01 | 184242 | 17:13 | 19:38 YES [Tolchester 11 -047 1.20
Chesapeake Ba 15500 B&WIR |MLLW| 031 23-May-06 | 30013 | 0547 | 0566 | 18:54:10 | 19:02:20 | 17:28 | 1913 YES [Cambridgel 03 0.01 1.62
Chesapeake Bay, 15500 B&WIR | MHW 118 23-May-06 | 30011 | 0567 | 0568 | 19:05:27 | 19:05:58 | 17:28 | 19113 YES [Cambridge] 1.5 -0.32 1.62
Chesapeake Ba 15500 B&WIR | MHW 067 25-May-07 | 30013 78 97 16:55:15 | 17:04:19 | 15:55 | 17:55 YES |[Cambridge] 15 -0.83 1.62
Chesapeake Ba 15500 B&EWIR | MHW 145 25-May-07 | 30011 98 100 ) 17:0842 | 17:09:37 | 14:55] 1810 YES |[Cambridge] 15 -0.05 1.62
Chesapeake Bay, 15500 B&EWIR | MHW 1.07 25-May-07 | 30001 105 119 ) 17:31:53 | 17:38:10 | 16:25 ] 19:40 YES | Annapolis 1.5 -0.43 0.97
Chesapeake Bay, 15500 B&W IR IIHW 1.37 25-May-07 30003 120 125 17:42:57 | 17:4524 | 16:55 | 20:00 YES Annapolis 1.5 -0.13 0.97
Chesapeake Ba 15500 B&WIR | MHW 1.07 25-May-07 | 30002 126 131 | 17:49:23 | 17:51:38 | 16:55 | 20:00 YEZ | Annapolis 155 -0.43 0.97
Chesapeake Ba 15500 B&WIR | MHW 1.26 25-May-07 | 30004 132 138 | 17:56:16 | 17:58:12 | 17:35] 2100 YES [ Annapolis 15 -0.24 0.97
Chesapeake Bay, 15500 B&WIR | MHW 135 25-May-07 | 30005 139 145 ) 18:02:54 | 13:05:35 | 17:35] 21:00 YES | Annapolis 15 -0.15 0.97
Chesapeake Bay, 15500 B&WIR | MHW 115 21-Tun-07 30002 146 153 | 14:52:23 | 14:55:35 | 12:30 | 14:50 | NO* | Tolchester 17 -0.55 1.20
Chesapeake Ba 15500 B&EWIR | MHW 118 21-Tun-07 30003 154 163 | 15:00:37 | 15:04:28 | 12:30 | 14:50 | NO* | Tolchester 17 -0.54 1.20
Chesapeake Bay, 15500 B&W IR IIHW 1.74 21-Jun-07 30005 164 169 | 15:18:51 [ 15:21:15 | 13:20 ] 15:30 YES Tolchester 1.7 0.04 1.20
Chesapeake Ba 15500 B&WIR | MHW 2.02 21-Jun-07 30007 170 175 ] 15:19:20 | 15:28:20 | 13:20] 15:30 YES [Tolchester 17 032 1.20
Chesapeake Ba 15500 B&WIR | MHW 171 21-Jun-07 30004 176 181 | 15:39:55 | 15:42:06 | 13:55 | 16:00 YES [Tolchester 17 0.01 1.20

NOTE: TIDE HEIGHT FOR COLOR PHOTOGRAPHY IS FOR ACTUAL TIDE STATION SHOWN.
MHW WAS EXCEEDED DURING FLIGHT ON ANY DAY COLOR WAS FLOWN.
NOTE: RANGE OF TIDES FOR MHW IS 12.5'TO 153' FOR BANGOR AND 9.8' TO 12.0' FOR BAR HARBOR.
RANGE OF TIDES FOR MLLW IS -0.3' TO +0.3' FOR ALL GAGES.
TIDAL ZONES ARE BASED ON GAGES AS NOTED.

NOTE: ON 21-JUN-07 MLLW WAS FLOWN ON LINES 2 & 3. TIDES WERE AS PREDICTED. COMPUTED TIDES ARE WITHIN SUN ANGLE AND |




Annex 7B - BLANK SAMPLE of “TABULATION OF AERIAL PHOTOGRAPHY”

Location

Altitude

Film
Type

Tide
Stage

Tide
Ht (Ft)

Tide Window
Line |Frame Number [Photogr. Time (UTC) | Time (UTC)
Date| No. | Start End Start End Start | End

Photos
Within
Window?

Tide
Gauge

Tide
Range
Max.

Tide
Exceeded
Range?

Tide
Mean
Range

Comments
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ATTACHMENT D: SHAPEFILE REQUIREMENTS

1. INTRODUCTION - The contractor shall supply two sets of ESRI 3-D shapefiles (PolyLineZ
and PointZ), one for NGS quality control purposes (interim files) and the other as the final
deliverable product to NGS. The final product shapefiles shall be supplied to NGS after the
interim shapefiles have been reviewed and approved by NGS personnel. The final delivery
shapefiles are the approved interim shapefiles with additional informative data fields and re-
attribution of features to comply with NGS's Coastal Cartographic Object Attribute Source Table
(C-COAST). The glossary for the C-COAST feature attribute description may be found in
Attachment F, or is available on the web at:
http://www.ngs.noaa.gov/newsys_ims/shoreline/c_coast_def.htm . The final set of deliverable
shapefiles shall consist of the entire project area having one shapefile containing linear data and
if applicable, a second shapefile containing point data. The data fields and attributes are
character and case sensitive for both the interim and final shapefiles.

2. INTERIM SHAPEFILES - The interim shapefiles shall be sent in incremental submissions.
The first interim shapefiles should include an area with a good representation of different types
of features. The results of the NGS review should be received by the cartographer(s) before
continuing into other areas of the project, thereby reducing the number of repeatable edits.
These interim shapefiles will be imported into NGS's digital photogrammetric workstations for
stereoscopic review purposes. The unique requirements for the interim shapefiles include:

2.1 COORDINATE SYSTEM AND DATUM - The interim shapefiles shall be in the same
coordinate system, datum(s), zone, projection and units as the aerotriangulation output.

2.2 SHAPEFILE NAMING CONVENTION - Each feature class that is used within C-COAST
will be a separate shapefile. The shapefiles shall have the following names and be of the
specified geometry type (line, point).

LINE SHAPEFILES: 1) Shoreline
2) Alongshore_Feature
3) Obstruction_Linear
4) Cultural_Feature_Miscellaneous
5) Transportation
6) Natural_Feature_Miscellaneous
7) Danger_Area
8) Aquatic_Vegetation_Area
9) Contour
10) Cartographic_Limit

POINT SHAPEFILES:  11) Obstruction_Point
12) Freestanding_Marine_Feature
13) Landmark
14) Aid_To_Navigation
15) Vertical_Measurement
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2.3 SHAPEFILE ATTRIBUTION (listed by class; see 2.2 above for correct geometry type)

1) Shoreline
Attribute: TYPE

Data type: Text

Width: 39

Domain: Mean_High Water
Mean_High_Water__ Approximate
Apparent__Marsh_Or_Swamp
Apparent__Mangrove_Or_Cypress
Bulkhead _Or_Sea_Wall
Bulkhead Or_Sea_Wall__Ruins
Canal__Navigable
Canal__Navigable__Approximate
Canal__Non_navigable
Drydock___Permanent
Glacier
Great_Lake Or_Lake Or Pond
Great_Lake Or_Lake Or_Pond__ Approximate
Lock
Mean_Water_Level
Ramp
Rip_Rap
River Or_Stream
River_Or_Stream__Approximate
Slipway
Wharf_Or_Quay
Wharf_Or_Quay__Ruins
Undetermined
Undetermined__ Approximate
Shoreline__Alongshore_Feature_Boundary

Attribute: INFORMATIO
Data type: Text
Width: 50
Domain:  Ancillary Information (e.g. Describing a feature)

2) Alongshore_Feature
Attribute: TYPE
Data type: Text

Width: 45

Domain: Pier__Fixed
Pier__Floating
Pier__Ruins

Breakwater__Bare
Breakwater___Covers__Uncovers_Or_Submerged
Bridge__ Fixed
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Bridge__Fixed__Ruins

Bridge__ Fixed__Under_Construction
Bridge__Footbridge
Bridge__Footbridge__Ruins
Bridge__Footbridge__Under_Construction
Bridge__ Opening
Bridge__Opening__Ruins

Bridge_ Opening__Under_Construction
Bridge___Pontoon

Bridge__ Pontoon__Ruins
Bridge__Pontoon__Under_Construction
Fender

Gate

Groin__Bare
Groin__Covers__Uncovers_Or_Submerged
Jetty Bare

Jetty Covers__Uncovers_Or_Submerged
Marine_Railway _Bare

Marine_Railway _Covers__Uncovers_Or_Submerged
Training_Wall
Undetermined_Alongshore_Feature

Attribute: INFORMATIO
Data type: Text

Width:
Domain:

3) Obstruction_Linear
Attribute: TYPE

50
Ancillary Information (e.g. Describing a feature)

Data type: Text

Width:
Domain:

37

Platform__Floating

Platform__ Mineral
Platform__Observation
Platform__Ruins
Platform__Undetermined

Wreck _Hull__Bare

Wreck _Hull__Covers__Uncovers
Wreck _Submerged Dangerous
Wreck __Submerged__Non_dangerous
Ruins__Undetermined__ Bare
Ruins__Undetermined__Covers__Uncovers
Ruins__Undetermined__Submerged
Obstruction__Bare
Obstruction__Covers__Uncovers
Obstruction__Submerged

Permanently _Docked_Vessel
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Crib__Bare
Crib__Covers__Uncovers
Crib__Submerged

Fish_Stakes

Fish_Trap
Floating_Barrier__Log_Boom
Floating_Barrier__Oil_Barrier
Floating_Barrier__Undetermined
Floating_Drydock

Attribute: INFORMATIO
Data type: Text

Width:
Domain:

50

Ancillary Information (e.g. Describing a feature)

4) Cultural_Feature_Miscellaneous

Attribute: TYPE

Data type: Text

Width:
Domain:

32

Building

Tank

Silo

Water_Tower

Levee Or Dike

Cable__ Overhead
Cable__Submerged
General_Transport__Ferry Cable
General_Transport__Aerial_Cable
General_Transport__Conveyor_ Belt
Grain_Elevator
Pipeline__Submerged_Or_Surface
Pipeline__Overhead

Dam

Fort

Fence

Wall

Attribute: INFORMATIO
Data type: Text

Width:

Domain:

5) Transportation

Attribute: TYPE

50

Ancillary Information (e.g. Describing a feature)

Data type: Text

Width:

Domain:

19
Road
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Road__ Path

Railroad

Railroad__ Abandoned
Runway
Helicopter_Pad
Tunnel_Entrance

Attribute: INFORMATIO

Data type:
Width:
Domain:

Text
50
Ancillary Information (e.g. Describing a feature)

6) Natural_Feature_Miscellaneous

Attribute: TYPE
Data type:
Width:
Domain:

Text

27
Marsh_Or_Swamp__Extent
Mangrove_Or_Cypress__Extent
Glacier__Extent
Cliff_Or_Bluff

Stream__ Perennial
Stream___Intermittent
Rapids

Waterfall

Sand_Dune

Lava__Extent
Landslide__Extent
Moraine__Extent

Attribute: INFORMATIO

Data type:
Width:
Domain:

7) Danger_Area
Attribute: TYPE
Data type:
Width:
Domain:

Text
50
Ancillary Information (e.g. Describing a feature)

Text

26

Foul
Ledge_Covers__Uncovers
Ledge Submerged
Reef__Covers__Uncovers
Reef _Submerged
Wreckage Bare
Wreckage Covers__Uncovers
Wreckage Submerged
Shoal
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Shallow
Breakers

Attribute: INFORMATIO
Data type: Text
Width: 50
Domain: Ancillary Information (e.g. Describing a feature)

8) Aquatic_Vegetation_Area
Attribute: TYPE
Data type: Text

Width: 14
Domain: Kelp
Sea_Grass

Grass_In_Water

Attribute: INFORMATIO
Data type: Text
Width: 50
Domain: Ancillary Information (e.g. Describing a feature)

9) Contour
Attribute: TYPE

Data type: Text

Width: 30

Domain: Depth_Contour
Depth_Contour__ Approximate
Elevation_Contour
Elevation_Contour__ Approximate

Attribute: INFORMATIO
Data type: Text
Width: 50
Domain: Ancillary Information (e.g. Describing a feature or modifying Depth
Contour to be MLLW)

10) Cartographic_Limit
Attribute: TYPE
Data type: Text
Width: 20
Domain: Feature_Limit
Low_Visibility_Limit
Source_Data_Limit

Attribute: INFORMATIO
Data type: Text
Width: 50
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Domain: Ancillary Information (e.g. Describing a feature)

11) Obstruction_Point
Attribute: TYPE
Data type: Text
Width: 31
Domain: Rock__Bare
Rock__Covers__Uncovers
Rock _Submerged
Obstruction__Bare
Obstruction___Covers__Uncovers
Obstruction__Submerged
Coral__Covers__Uncovers
Coral__Submerged
Snag_Or_Stump__ Covers__Uncovers
Snag_Or_Stump__Submerged
Wreck __Mast__Bare
Wreck __Mast__Covers__Uncovers

Attribute: INFORMATIO
Data type: Text
Width: 50
Domain: Ancillary Information (e.g. Describing a feature or defining an
obstruction)

12) Freestanding_Marine_Feature
Attribute: TYPE

Data type: Text

Width: 32

Domain: Pile_ Bare
Pile__Covers__Uncovers
Pile__Submerged
Dolphin__Bare
Dolphin__Ruins__Bare
Dolphin__Ruins__Submerged
Dolphin__Ruins__Covers__Uncovers
Tripodal __Bare
Stake Bare
Stake _Covers__Uncovers
Stake_Submerged

Attribute: INFORMATIO
Data type: Text
Width: 50
Domain: Ancillary Information (e.g. Describing a feature)

13) Landmark
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Attribute: TYPE

Data type: Text

Width:
Domain:

16

Tower
Water_Tower
Chimney_Or_Stack
Cross
Dish_Antenna
Dome_Or_Cupola
Flagpole
Flare_Stack
Grain_Elevator
Mast

Silo
Spire_Or_Minaret
Tank

Windmill

Other

Attribute: VALUE
Data type: Text

Width:
Domain:

20
Landmark
Recommended_Landmark

Attribute: INFORMATIO
Data type: Text

Width:
Domain:

50
Ancillary Information (e.g. Describing a feature)

14) Aid_To_Navigation

Attribute: TYPE

Data type: Text

Width:
Domain:

24

Daybeacon

Marine_Light _Pile
Marine_Light__Tripodal
Marine_Light _Tower
Marine_Light__Lighthouse

Attribute: INFORMATIO
Data type: Text

Width:
Domain:

50
Ancillary Information (e.g. Describing a feature)

15) Vertical _Measurement

Attribute: TYPE

Data type: Text
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Width: 21

Domain: Spot_Elevation
Sounding
Sounding__ Wreck
Sounding__Rock
Sounding__ Obstruction
Sounding__ Coral

Attribute: INFORMATIO
Data type: Text
Width: 50
Domain: Ancillary Information (e.g. Describing a feature)

Example of interim shoreline attribute table:

Caritents  Preview ]Matadata]

FID | Shape TYPE INFORMATIO | £
723|Palyine 2M _[Mean_High Water Accurste
724 |Palyline ZM |

725|Pabyline 2M _|Mean_High !
725 Polyline ZM

“water__Appioximate

EEREE

728 Pobine 2M_|Fiver U1_Strzam_Accurale 1 |
723|Polyline M |River_Or_Stream__Accurate | j

Record: E‘Lﬂ 1_}_]_:[} of 733 __v\..'j Options v]
Freview: ]Tabla b=

3. FINAL DELIVERABLE SHAPEFILES - The final deliverable shapefiles shall merge all the
approved interim line files (PolyLineZ) into one shapefile and all the approved interim point files
(PointZ) into another shapefile. See section 2.2 for a listing of which classes are lines and which
are points. Polygon shapefiles shall not be used. The final delivery shapefiles are the approved
interim shapefiles with additional information about the shoreline data and a re-attribution of
features to comply with NGS's C-COAST. Note that for Recommended Landmarks (excluding
Charted Landmarks) the TYPE field and the VALUE field from the interim shapefile are merged
to form the ATTRIBUTE field in the final shapefile. The cartographer shall not use C-COAST
features or attributes with a strikeout since they are reserved for importing from other sources,
such as vectorized historic shoreline manuscripts, into the NGS shoreline database. These final
deliverable shapefiles will be imported into the NGS shoreline database and be made available
through the NOAA Shoreline Data Explorer website. The unique requirements for the final
deliverable shapefiles include:

3.1 COORDINATE SYSTEM AND DATUM

The final shapefiles shall be in geographic decimal degrees using double precision and
referenced to the NAD 83 horizontal datum.
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3.2 SHAPEFILE NAMING CONVENTION:
llyynn_x where:
Il - atwo character local identifier utilizing the two character code for a state
yy - a two digit year identifier
nn - a two digit sequence number
X - a one character spatial primitive indicator indicating Aa@ for arcs (lines) and Ap@ for
point feature geometry

The llyynn project ID will be supplied by the government.
3.3 SHAPEFILE ATTRIBUTION

Submit one project shapefile for all point features and another for all line features. Polygon
shapefiles are not permitted. The final shapefiles shall include the following data fields, ordered
as they are listed below:

Attribute_Label: DATA_SOURC

Data type: Text

Width: 1

Definition: Data Source describing the type of imagery used in compilation

Domain:  A-AERIAL PHOTOGRAPHY - Film used in stereoplotter

D-DIGITAL PHOTOGRAPHY - Scanned from film or from digital camera

M-MULTIPLE SOURCES - Other sources i.e. Satellite,
LIDAR, IFSAR, HyperSpectral Scanner, etc.

Attribute _Label: FEATURE
Data type: Integer
Width: 5
Definition: Cartographic feature code number from the Coastal Cartographic
Object Attribute Source Table's (C-COAST) attribution scheme
Domain:  1-205 See Attachment E for the assigned numbers associated with
each C_COAST attribute

Attribute_Label: EXTRACT _TE
Data type: Text
Width: 1
Definition: Technology used to extract feature from source
Domain: A-ANALOG PLOTTER
B-ANALYTICAL PLOTTER
S-SOFTCOPY

Attribute_Label: RESOLUTION

Data type: Integer
Width: 5
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Definition: Integer indicating level of generalization (use '0' = full resolution)
For this SOW the value of this attribute shall always equal 0.
Domain: 0-5

Attribute_Label: CLASS

Data type: Text

Width: 32

Definition: C-COAST Feature class

Domain (line features):
SHORELINE
ALONGSHORE FEATURE
OBSTRUCTION LINEAR
CULTURAL FEATURE MISCELLANEOUS
TRANSPORTATION
NATURAL FEATURE MISCELLANEOUS
DANGER AREA
AQUATIC VEGETATION AREA
CONTOUR
CARTOGRAPHIC LIMIT

(point features):
OBSTRUCTION POINT
FREESTANDING MARINE FEATURE
LANDMARK
AID TO NAVIGATION
VERTICAL MEASUREMENT

Attribute_Label: ATTRIBUTE

Data type: Text

Width: 50

Definition: C-COAST Feature attribute description

Domain (line features):
Man-made.Bulkhead Or Sea Wall
Man-made.Bulkhead Or Sea Wall.Ruins
Man-made.Canal.Navigable
Man-made.Canal.Navigable.Approximate
Man-made.Canal.Non-navigable
Man-made.Drydock.Permanent
Man-made.Lock
Man-made.Ramp
Man-made.Rip Rap
Man-made.Slipway
Man-made.Wharf Or Quay
Man-made.Wharf Or Quay.Ruins
Natural.Apparent.Marsh Or Swamp
Natural. Apparent.Mangrove Or Cypress
Natural.Glacier
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Natural.Great Lake Or Lake Or Pond
Natural.Great Lake Or Lake Or Pond.Approximate
Natural.Mean High Water
Natural.Mean High Water.Approximate
Natural.Mean Water Level
Natural.River Or Stream

Natural.River Or Stream.Approximate
Undetermined
Undetermined.Approximate
Undetermined.Estimated
Shoreline/Alongshore Feature Boundary
Breakwater.Bare
Breakwater.Covers/Uncovers Or Submerged
Bridge.Fixed

Bridge.Fixed.Ruins
Bridge.Fixed.Under Construction
Bridge.Footbridge
Bridge.Footbridge.Ruins
Bridge.Footbridge.Under Construction
Bridge.Opening

Bridge.Opening.Ruins
Bridge.Opening.Under Construction
Bridge.Pontoon

Bridge.Pontoon.Ruins
Bridge.Pontoon.Under Construction
Fender

Gate

Groin.Bare

Groin.Covers/Uncovers Or Submerged
Jetty.Bare

Jetty.Covers/Uncovers Or Submerged
Marine Railway.Bare

Marine Railway.Covers/Uncovers Or Submerged
Pier.Fixed

Pier.Floating

Pier.Ruins

Training Wall

Undetermined Alongshore Feature
Crib.Bare

Crib.Covers/Uncovers

Crib.Submerged

Fish Facility.Fish Stakes

Fish Facility.Fish Trap

Floating Barrier.Log Boom

Floating Barrier.Oil Barrier

Floating Barrier.Undetermined

Floating Drydock
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Obstruction.Bare
Obstruction.Covers/Uncovers
Obstruction.Submerged
Platform.Floating
Platform.Mineral
Platform.Observation
Platform.Ruins
Platform.Undetermined
Permanently Docked Vessel
Ruins.Undetermined.Bare
Ruins.Undetermined.Covers/Uncovers
Ruins.Undetermined.Submerged
Wreck.Hull.Bare
Wreck.Hull.Covers/Uncovers
Wreck.Submerged.Dangerous
Wreck.Submerged.Non-dangerous
Building

Cable.Overhead
Cable.Submerged

Dam

Fence

Fort

General Transport.Aerial Cable
General Transport.Conveyor Belt
General Transport.Ferry Cable
Grain Elevator

Levee Or Dike
Pipeline.Submerged Or Surface
Pipeline.Overhead

Silo

Tank

Wall

Water Tower

Helicopter Pad

Road

Road.Path

Railroad

Railroad.Abandoned

Runway

Tunnel Entrance

Cliff Or Bluff

Glacier.Extent
Landslide.Extent

Lava.Extent

Mangrove Or Cypress.Extent
Marsh Or Swamp.Extent
Moraine.Extent
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Rapids

Sand Dune
Stream.Intermittent
Stream.Perennial

Waterfall

Breakers

Foul
Ledge.Covers/Uncovers
Ledge.Submerged
Reef.Covers/Uncovers
Reef.Submerged

Shallow

Shoal

Wreckage.Bare
Wreckage.Covers/Uncovers
Wreckage.Submerged
Grass In Water

Kelp

Sea Grass

Depth Contour

Depth Contour.Approximate
Elevation Contour
Elevation Contour.Approximate
Feature Limit

Low Visibility Limit
Source Data Limit

(point features):
Coral.Covers/Uncovers
Coral.Submerged
Rock.Bare
Rock.Covers/Uncovers
Rock.Submerged
Snag Or Stump.Covers/Uncovers
Snag Or Stump.Submerged
Obstruction.Bare
Obstruction.Covers/Uncovers
Obstruction.Submerged
Wreck.Mast.Bare
Wreck.Mast.Covers/Uncovers
Dolphin.Bare
Dolphin.Ruins.Bare
Dolphin.Ruins.Submerged
Dolphin.Ruins.Covers/Uncovers
Pile.Bare
Pile.Covers/Uncovers
Pile.Submerged
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Stake.Bare

Stake.Covers/Uncovers
Stake.Submerged

Tripodal.Bare

Chimney Or Stack

Chimney Or Stack.Recommended Landmark
Cross

Cross.Recommended Landmark

Dish Antenna

Dish Antenna.Recommended Landmark
Dome Or Cupola

Dome Or Cupola.Recommended Landmark
Flagpole

Flagpole.Recommended Landmark
Flare Stack

Flare Stack.Recommended Landmark
Grain Elevator

Grain Elevator.Recommended Landmark
Mast

Mast.Recommended Landmark

Other

Other.Recommended Landmark

Silo

Silo.Recommended Landmark

Spire Or Minaret

Spire Or Minaret.Recommended Landmark
Tank

Tank.Recommended Landmark

Tower

Tower.Recommended Landmark

Water Tower

Water Tower.Recommended Landmark
Windmill

Windmill.Recommended Landmark
Daybeacon

Marine Light.Lighthouse

Marine Light.Pile

Marine Light. Tower

Marine Light.Tripodal

Sounding

Sounding.Coral

Sounding.Obstruction

Sounding.Rock

Sounding.Wreck

Spot Elevation
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Attribute_Label: INFORM
Data type: Text
Width: 50
Definition: Ancillary Information (e.g. Describing or defining a feature).
For certain features specific rules govern the exact text that shall be
entered in this attribution field. See Attachment K.
Domain: Free text

Attribute_Label: HOR_ACC
Data type: Text
Width: 6
Definition: Horizontal positional accuracy (meters) as reported in the PCR
(see Attachment L)
Domain:  0-200

Attribute_Label: VERT_ACC
Data type: Text
Width: 6
Definition: Vertical ground based accuracy in meters at the 95% confidence
level
Domain: 0 - 200

Attribute Label: SRC DATE
Data type:  Text
Width: 8
Definition:  Date of source imagery (YYYYMMDD) for the feature
For shapefiles with DATA_SOURC = M (Multiple Sources) only
include the Year and Month (YYYYMM).
Domain: 18340101 - Present

Attribute_Label:  SOURCE_ID
Data type:  Text
Width: 8
Definition:  Geographic Cell Identifier Number, or GC number (e.g.
GC12345). The value of this attribute will be assigned by NGS
upon granting permission to proceed with compilation.
Domain: Free text

Attribute_Label:  EXT_METH
Data type:  Text
Width: 1
Definition:  Method used to extract feature from source
Domain: M-MONO
S-STEREO

Example of an attribute table for final deliverable line shapefile:
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B Attributes of GC10522_a

FID| Shape |DATA_S|FEATURE|[EXTRACT_TE|RES CLASS ATTRIBUTE INFORM |HOR_ACC| VERT_ACC|SAC_DATE| SOURCE_ID| EXT_MET
3 0|Polyline 24 |D 325 0|4LOMNGSHORE FEATURE |Bridge. Fixed 10.0 50 19930301 GL10522 S
1|Paolyline 2 |D 325 0[{ALONGSHORE FEATURE |Bridge. Fived 10,0 50 19930301 GC10522 5
2|Palvline 24 |D 325 0|ALONGSHORE FEATURE |Bridge. Fived 10,0 50 13930301 GL10522 5
3|Palyline 2t |D 32|5 0|&LONGSHORE FEATURE | Bridge. Fixed 10.0 50 19930301 GC10522 5
4|Polyline 24 |D 385 0[4LOMNGSHORE FEATURE |Eridge.Opening 10.0 50 13930301 GL10522 5
5| Palyline ZM  |D 2045 0|CARTOGRAPHIC LIMIT | Source Data Linit 10.0 50 19930301 GC10522 s
B |Paolyline ZM  |D 194|5 O|CONTOUR Elevation Contour | Crater_Ridge 10.0 50 19930301 GC10522 S
7| Polyline 2 |D 194|5 0O|CONTOUR Elewation Contour | vwocano_caldera |10.0 50 19930301 GC10522 S
8| Polyline ZM  |D 1805 0|DANGER AREA Foul 10.0 50 19930301 GL10522 S
9| Polvline Z2M D 1805 0|DANGER AREA Foul 10.0 50 135930301 GC10522 5
10| Palyline ZM | D 1805 0|DANGER AREA Faul 10.0 50 19330301 GLC10522 5
11|Paolyline Z2M | D 180|5 0|DANGER AREA Foul 10.0 50 19330301 GL10522 s
12 |Polline 2 | D 180|5 0|DANGER AREA Foul 10.0 50 19930301 GL10522 5
13| Polline 2 |D 1805 0|DANGER AREA Foul 10.0 50 19930301 GL10522 5
14| Palyline ZM  |D 1805 0|DANGER AREA Foul 10.0 50 19930301 GC10522 5
15| Polyline 2M | D 18015 0|DANGER AREA Foul 10,0 50 19930301 GL10522 S
1
FRecord: 1] 4] T2 Show W Selected | Records (0 out of 480 Selected)) o=

4. ENTERING DATA IN ATTRIBUTE FIELDS - All shapefile database (.dbf) records shall
have values entered into each attribute field according to the valid case sensitive domains of the
fields as defined in 2.3 and 3.3. Generally, the INFORM field may be left blank, except for
certain features which are governed by specific requirements as stated in Attachment K.

The HOR_ACC attribution field entry for each feature shall normally be the reported accuracy for
the block of imagery used to compile the feature unless another method is required by NGS for a
given project. This value is the circular error (meters) at the 95% confidence level as reported in
the COMPILATION section of the Project Completion Report. (See Attachment L, Section 4.7)
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Code

©O© 00N O~ WNPE

B
= O

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41

C-COAST CLASS / Attribute

SHOREL INE
Man-made
Man-made.
Man-made.
Man-made.
Man-made.

Bulkhead Or Sea Wall
Bulkhead Or Sea Wall_.Ruins
Canal _.Navigable

Canal _.Navigable.Approximate
Man-made.Canal .Non-navigable
Man-made .Drydock.Permanent
Man-made.Lock

Man-made . Ramp

Man-made.Rip Rap

Man-made .Sl ipway

Man-made.Wharf Or Quay

Man-made.Wharf Or Quay.Ruins
Natural
Natural .Apparent.Marsh Or Swamp

Natural
Natural
Natural
Natural
Natural
Natural
Natural

-Apparent.Mangrove Or Cypress
.Glacier
.Great Lake Or Lake Or Pond

-Mean High Water

-Mean High Water .Approximate
-Mean Water Level

Natural .River Or Stream

Natural _.River Or Stream.Approximate
Undetermined

Undetermined.Approximate
Undetermined.Estimated
Shoreline/Alongshore Feature Boundary

ALONGSHORE FEATURE
Breakwater .Bare
Breakwater .Covers/Uncovers Or Submerged

Bridge

Bridge.Fixed

Bridge.Fixed.Ruins
Bridge.Fixed.Under Construction
Bridge.Footbridge
Bridge.Footbridge.Ruins
Bridge.Footbridge.Under Construction
Bridge.Opening
Bridge.Opening.Ruins
Bridge.Opening.Under Construction
Bridge.Pontoon
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.Great Lake Or Lake Or Pond.Approximate

S-57 Code

SLCONS

SLCONS;catslc
SLCONS;catslc
CANALS;catcan
CANALS;catcan
CANALS;catcan
DRYDOC;status
LOKBSN

SLCONS;catslc
SLCONS;catslc
SLCONS;catslc
SLCONS;catslc
SLCONS;catslc
COALNE

COALNE ; catcoa
COALNE ; catcoa
COALNE ; catcoa
COALNE; inform

COALNE; inform
COALNE ; quapos
COALNE; inform
COALNE; inform
COALNE ; quapos
COALNE

COALNE ; quapos
COALNE ; quapos
COALNE ; quapos

SLCONS;catslc
SLCONS;catslc
BRIDGE; catbrg
BRIDGE; catbrg
BRIDGE ; catbrg
BRIDGE; catbrg
BRIDGE; catbrg
BRIDGE; catbrg
BRIDGE ; catbrg
BRIDGE; catbrg
BRIDGE; catbrg
BRIDGE; catbrg
BRIDGE ; catbrg

10

10;condtn 2

1

1;quapos 4

2

1

12

8

13

6

6;condtn 2

8;quapos 4

7;quapos 4

6;quapos 4

Lakeshore
COALNE; quapos 4

Meanhighwater

4

Meanwaterlevel

River

4

4

9

4

1;watllev 2
1;watllev 3
-999

1

1;condtn 2
1;condtn 1
9

9;condtn 2
9;condtn 1
2

2;condtn 2
2;condtn 1
6



42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57

58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81
82
83
84
85

Bridge.Pontoon.Ruins
Bridge.Pontoon.Under Construction
Fender

Gate

Groin.Bare

Groin.Covers/Uncovers Or Submerged
Jetty.Bare

Jetty.Covers/Uncovers Or Submerged
Marine Railway.Bare

Marine Railway.Covers/Uncovers Or Submerged

Pier

Pier_Fixed

Pier.Floating

Pier.Ruins

Training Wall

Undetermined Alongshore Feature

OBSTRUCTION POINT
Coral .Covers/Uncovers
Coral .Submerged

Rock

Rock.Bare
Rock.Covers/Uncovers
Rock .Submerged

Snag Or Stump.Bare
Snag Or Stump.Covers/Uncovers
Snag Or Stump.Submerged
Obstruction.Bare
Obstruction.Covers/Uncovers
Obstruction.Submerged
Wreck.Mast.Bare
Wreck.Mast.Covers/Uncovers

OBSTRUCTION LINEAR
Crib._Bare
Crib.Covers/Uncovers
Crib.Submerged

Fish Facility.Fish Stakes
Fish Facility.Fish Trap
Floating Barrier.Log Boom
Floating Barrier.Oil Barrier
Floating Barrier.Undetermined
Floating Drydock
Obstruction.Bare
Obstruction.Covers/Uncovers
Obstruction.Submerged
Platform_.Floating
Platform_Mineral
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BRIDGE; catbrg 6;condtn 2
BRIDGE; catbrg 6;condtn
SLCONS;catslc 14
GATCON

SLCONS;catslc 2;watlev
SLCONS;catslc 2;watlev
SLCONS;catslc 4;watlev
SLCONS;catslc 4;watlev
SLCONS;catslc 12;watlev 2
SLCONS;catslc 12;watlev 3
SLCONS;catslc 4

SLCONS;catslc 4

PONTON

SLCONS;catslc 4;condtn 2
SLCONS;catslc 7

SLCONS

=

WNWN

UWTROC;natsur 14;watlev 4;quasou 2

UWTROC;natsur 14;watlev 3;quasou 2;valsou -999

UWTROC;natsur 9
LNDARE

UWTROC;natsur 9;watlev 4;quasou 2;valsou -999
UWTROC;natsur 9;watlev 3;quasou 2;valsou -999

OBSTRN;catobs 1;watlev 2;height -999
OBSTRN;catobs 1;watlev 4;quasou 2

OBSTRN;catobs 1;watlev 3;quasou 2;valsou -999

OBSTRN;watlev 2;height -999
OBSTRN;watlev 4;quasou 2
OBSTRN;watlev 3;quasou 2;valsou -999
WRECKS; catwrk 4;watlev 2;height -999
WRECKS ; catwrk 4;watlev 4;height -999

OBSTRN;catobs 4;watlev 2;height -999
OBSTRN;catobs 4;watlev 4;quasou 2

OBSTRN;catobs 4;watlev 3;quasou 2;valsou -999

FSHFAC;catfif 1

FSHFAC; catfif 2

OBSTRN;catobs 10;watlev 7;valsou -999
OILBAR;catolb 2

PONTON

DRYDOC;status -999

OBSTRN;watlev 2;height -999
OBSTRN;watlev 4;quasou 2
OBSTRN;watlev 3;quasou 2;valsou -999
PONTON; inform Floating platform
OFSPLF;catofp 2



86
87
88
89
90
91
92
93
94
95
96

97

98

99
100
101
102
103
104
105
106
107

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

Platform.Observation
Platform.Ruins
Platform.Undetermined
Permanently Docked Vessel
Ruins.Undetermined.Bare
Ruins.Undetermined.Covers/Uncovers
Ruins.Undetermined.Submerged
Wreck.Hull .Bare

Wreck.Hull .Covers/Uncovers
Wreck.Submerged.Dangerous
Wreck . Submerged.Non-dangerous

FREESTANDING MARINE FEATURE
Dolphin.Bare
Dolphin.Ruins.Bare
Dolphin.Ruins.Submerged
Dolphin.Ruins.Covers/Uncovers
Pile.Bare
Pile.Covers/Uncovers
Pile.Submerged
Stake.Bare
Stake.Covers/Uncovers
Stake.Submerged
Tripodal .Bare

LANDMARK

Chimney Or Stack

Chimney Or Stack.Recommended Landmark
Cross

Cross.Recommended Landmark

Dish Antenna

Dish Antenna.Recommended Landmark
Dome Or Cupola

Dome Or Cupola.Recommended Landmark
Flagpole

Flagpole.Recommended Landmark

Flare Stack

Flare Stack.Recommended Landmark
Grain Elevator

Grain Elevator.Recommended Landmark
Mast

Mast.Recommended Landmark

Other

Other.Recommended Landmark

Silo

Silo.Recommended Landmark

Spire Or Minaret

Spire Or Minaret.Recommended Landmark
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OFSPLF;catofp 3

OFSPLF;catofp -999;condtn 2
OFSPLF;catofp -999

HULKES

OBSTRN;condtn 2;watlev 2;height -999
OBSTRN;condtn 2;watlev 4;quasou 2

OBSTRN;condtn 2;watlev 3;quasou 2;valsou -999

WRECKS; catwrk 5;watlev 2;height -999

WRECKS; catwrk 5;watlev 4;quasou 2;valsou -999
WRECKS; catwrk 2;watlev 3;quasou 2;valsou -999
WRECKS;catwrk 1;watlev 3;quasou 2;valsou -999

MORFAC; catmor 1
MORFAC;catmor 1;condtn
MORFAC;catmor 1;condtn
MORFAC;catmor 1;condtn
PILPNT;catple 3
OBSTRN;catobs 1;watlev 4
OBSTRN;catobs 1;watlev 3
PILPNT;catple 1

2;watlev 2
2;watllev 3
2;watlev 4

OBSTRN;catobs 1;watlev 4;quasou 2;valsou -999
OBSTRN;catobs 1;watlev 3;quasou 2;valsou -999

PILPNT;catple 4

LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
SILTNK;catsil
SILTNK;catsil
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
LNDMRK; catlmk
SILTNK;catsil
SILTNK;catsil
LNDMRK; catlmk
LNDMRK; catlmk

3;convis 1
3;convis 1
14;convis 1
14;convis 1
4;convis 1
4;convis 1
15;convis 1
15;convis 1
5;convis
5;convis
6;convis
6;convis
3;convis
3;convis
7;convis
7;convis
-999

-999

1;convis 1
1;convis 1
20;convis 1
20;convis 1
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130
131
132
133
134
135
136
137

138
139
140
141
142

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

160
161
162
163
164
165
166

167
168
169

Tank

Tank.Recommended Landmark

Tower

Tower .Recommended Landmark

Water Tower

Water Tower.Recommended Landmark
Windmill

Windmi Il _.Recommended Landmark

AID TO NAVIGATION
Daybeacon

Marine Light.Lighthouse
Marine Light.Pile
Marine Light.Tower
Marine Light.Tripodal

CULTURAL FEATURE MISCELLANEOUS
Building

Cable.Overhead

Cable.Submerged

Dam

Fence

Fort

General Transport.Aerial Cable
General Transport.Conveyor Belt
General Transport.Ferry Cable
Grain Elevator

Levee Or Dike
Pipeline.Submerged Or Surface
Pipeline.Overhead

Silo

Tank

wall

Water Tower

TRANSPORTATION
Helicopter Pad
Road

Road.Path

Railroad
Railroad.Abandoned
Runway
Tunnel Entrance

NATURAL FEATURE MISCELLANEQOUS
Cliff Or BIuff

Glacier.Extent

Landslide.Extent
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SILTNK;catsil
SILTNK;catsil
LNDMRK; catlmk
LNDMRK; catlmk
SILTNK;catsil
SILTNK;catsil
LNDMRK; catlmk
LNDMRK; catlmk

BCNLAT ; inform
BUISGL ; functn
BCNLAT ; inform
BCNLAT ; inform
BCNLAT ; inform

BUISGL ; functn
CBLOHD

CBLSUB

DAMCON ; catdam
FNCLNE; catfnc
FORSTC; catfor
CONVYR;catcon
CONVYR;catcon
FERYRT; catfry
SILTNK;catsil
DYKCON

PIPSOL

PIPOHD

SILTNK;catsil
SILTNK;catsil
FNCLNE; catfnc
SILTNK;catsil

RUNWAY ; catrun
ROADWY

ROADWY ; catrod
RAILWY ;status
RAILWY ;status
RUNWAY ; catrun
TUNNEL

SLOTOP;catslo
ICEARE ;catice
LNDRGN; catind

2;convis 1
2;convis 1
17;convis 1
17;convis 1
4;convis 1
4;convis 1
18;convis 1
18;convis 1

Daybeacon position

33

Light position
Light position
Light position

-999

W NDNEFENEDN
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170
171
172
173
174
175
176
177
178

179
180
181
182
183
184
185
186
187
188
189

190
191
192

206
193
194
195

196
197
198
199
200
201

202
203
204
205

Lava.Extent

Mangrove Or Cypress.Extent
Marsh Or Swamp.Extent
Moraine.Extent

Rapids

Sand Dune

Stream. Intermittent
Stream.Perennial

Waterfall

DANGER AREA
Breakers

Foul
Ledge.Covers/Uncovers
Ledge - Submerged
Reef._Covers/Uncovers
Reef.Submerged

Shal low

Shoal

Wreckage.Bare
Wreckage .Covers/Uncovers
Wreckage . Submerged

AQUATIC VEGETATION AREA
Grass In Water

Kelp

Sea Grass

CONTOUR

Depth Contour

Depth Contour.Approximate
Elevation Contour

Elevation Contour.Approximate

VERTICAL MEASUREMENT
Sounding
Sounding.Coral
Sounding.Obstruction
Sounding.Rock
Sounding.Wreck

Spot Elevation

CARTOGRAPHIC LIMIT
Feature Limit

Low Visibility Limit
Source Data Limit
User Added Line
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ATTACHMENT F: C-COAST DEFINITIONS BY CLASS

SHORELINE
The intersection of the land, including man-made waterfront structures, with the water
surface. The shoreline depicted on NOS maps and charts represents the line of contact
between the land and a selected water elevation. In areas affected by tidal fluctuations,
the shoreline is the interpreted or derived mean high water line. In confined coastal water
of diminished tidal influence, the mean water level line may be used. In non-tidal waters,
the line represents the land/water interface at the time of survey. In areas where the land
is obscured by marsh grass, cypress or similar marine vegetation, the actual shoreline can
not be accurately represented. Instead, the outer limit line of the vegetation area is
delineated (where it would appear to the mariner as the shoreline) and is referred to as the
apparent shoreline. (2)

Accurate
A modifier that indicates shoreline delineated in a regular, sufficiently controlled survey
of any date. Shoreline features with no accuracy modifier should be considered
Accurate unless specified Approximate or Estimated. (6)

Apparent
The outer limit line of a vegetation area, such as marsh or mangrove, delineated as
shoreline; the shoreline as it would appear to the mariner. (5)

Approximate
A modifier that indicates shoreline which does not meet the definition of Accurate, but is
generally considered to be within 100 feet (30.5 meters) of its correct geographic
location. Used to denote shoreline obscured by shadows or line-of-sight blockage, such
as under bridges. (6)

Bulkhead Or Sea Wall
An embankment or wall for protection against waves or tidal action along a shore or
water front. (6)

Canal
An artificial waterway with no flow, or a controlled flow, used for navigation, or for
draining or irrigating land. (6)

Drydock

An artificial basin fitted with a gate or caisson, into which vessels can be floated and the
water pumped out to expose the entire vessel. Also called graving dock. (5)
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Estimated
A modifier that indicates shoreline which is generally considered to be outside of 100
feet (30.5 meters) of its correct geographic location .

Glacier
A mass of snow and ice continuously moving from higher to lower ground.

Great Lake Or Lake Or Pond
The Great Lakes, and other small and large bodies of water entirely surrounded by land,
both natural and artificial. (6)

Lock
An enclosure as in a canal used in raising or lowering ships as they pass from one level to
the other. (5)

Mangrove Or Cypress
An area composed of one of several genera of tropical trees or shrubs which produce
many prop roots and grow along low lying coasts in shallow water or a deciduous conifer
which thrives in swamps and tidal flows. Mangroves are typically found in the tropical
or sub-tropical regions. They occur both in estuaries and along open coastlines.
Mangroves dominate three quarters of tropical coastlines. Because of their sensitivity to
sub-freezing temperatures, mangroves in the continental United States are limited to the
Florida peninsula and isolated growths along the coast of southern Louisiana and south
Texas. (6,12, 13)

Man-made
Composed of artificially constructed features or non-natural materials.

Marsh Or Swamp
An area made up of spongy land saturated with water. It may have a shallow covering of
water, usually with a considerable amount of vegetation appearing above the surface. (6)

Mean High Water
A tidal datum. The average of all the high water heights observed over the National
Tidal Datum Epoch (19 years). For stations with shorter series, simultaneous
observational comparisons are made with a control tide station in order to derive the
equivalent datum of the National Tidal Datum. (2)

Mean Water Level
A datum. The mean surface elevation as determined by averaging the heights of the
water at equal intervals of time, usually hourly. Mean water level is used in areas of little
or no range in tide. (10)
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Natural
Composed of naturally occurring materials, or created, or appearing to have been created,
by natural processes.

Navigable
Affording passage to a craft; capable of being navigated. (5)

Non-navigable
Not affording passage to a craft; incapable of being navigated. (5)

Permanent
Lasting or intended to last indefinitely. (6)

Ramp
A sloping structure that can be used as a landing place, at variable water levels, for small
vessels, landing ships, or a ferry boat, or for hauling a cradle carrying a vessel. (6)

Rip Rap

A layer of broken rock, cobbles, boulders, or fragments of sufficient size to resist the
erosive forces of flowing water and wave action. (6)

River Or Stream
A natural channel through which water flows (5)

Ruins
A structure in a decayed or deteriorated condition resulting from neglect or disuse; a
damaged structure in need of repair. (5)

Shoreline/Alongshore Feature Boundary
The demarcation of the inland limit, along the SHORELINE, of an ALONGSHORE
FEATURE.

Slipway
A prepared and usually reinforced inclined surface on which keel- and bilge-blocks are
laid for supporting a vessel under construction. (6)

Undetermined
Of unspecified and/or unknown composition.

Wharf Or Quay

A structure serving as a berthing place for vessels consisting of a solid or open wall of
concrete, masonry, wood, etc. (6)
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ALONGSHORE FEATURE
An object that intersects, abuts, or is adjacent to and seaward of the shoreline.

Bare
Always dry; not covered at high water under average meteorological conditions. (6)

Breakwater
A structure protecting a shore area, harbor, anchorage, or basin from waves. (6)

Bridge
A structure erected over a depression or an obstacle such as a body of water, railroad,
etc., to provide a roadway for vehicles or pedestrians. (5)

Covers/Uncovers Or Submerged
Covered at high water under average meteorological conditions.

Fender
A protective structure designed to cushion the impact of a vessel and prevent damage, for
example, cushioning devices adjacent to bridges. (6)

Fixed
Attached to the land or seabed and having a permanent horizontal and vertical alignment.

(6)

Floating
Resting on the surface of the water; buoyant. (8)

Footbridge
A bridge structure intended only for pedestrian traffic. (6)

Gate
A moveable barrier across an opening or passageway. (8)

Groin
A low artificial wall-like structure of durable material extending from the land to seaward
for a particular purpose, such as to prevent coast erosion. (6)

Jetty
A structure built out into the water to restrain or direct currents, usually to protect a river
mouth or harbor entrance from silting. (5)

Marine Railway

A track, usually sloping, for hauling a cradle carrying a vessel out of the water so that the
hull can be exposed. (5)
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Opening
Refers to a bridge, a portion of which moves to allow marine traffic to pass through the
waterway it crosses. (6)

Pier
A long, narrow structure extending into the water to afford a berthing place for vessels, to
serve as a promenade, etc. (6)

Pontoon
A floating structure, usually rectangular in shape used, for example, to support a bridge.
(5)

Ruins
A structure in a decayed or deteriorated condition resulting from neglect or disuse; a
damaged structure in need of repair. (5)

Training Wall

A wall or bank, often submerged, built to direct or confine the flow of a river or tidal
current, or to promote a scour action. (6)

Under Construction
In the process of being built. (6)

Undetermined Alongshore Feature
Unspecified and/or unknown type of feature.

OBSTRUCTION POINT
In marine navigation, any object, such as a sunken rock or pinnacle that hinders or
prevents movement, particularly anything that endangers or prevents passage of a vessel.

(6)

Bare
Always dry; not covered at high water under average meteorological conditions. (6)

Coral
The hard calcareous skeletons of many types of marine polyps. (6)

Covers/Uncovers
Periodically extending above and being submerged below the surface of the water. Also
referred to as dries or uncovers. (6)

Mast
A straight vertical piece of timber or a hollow cylinder. (6)
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Obstruction
An OBSTRUCTION POINT feature, the nature of which is undetermined or unspecified.

Rock
Any formation of natural origin that constitutes an integral part of the lithosphere. The
naturally occurring material that forms firm, hard, and solid masses. (6)

Snag Or Stump
A tree, branch or broken pile embedded in the ocean floor, river, or lake bottom, thereby
forming a hazard to vessels. (6)

Submerged
Always under water; covered by water at all times under average meteorological
conditions. (6)

Wreck
The ruined remains of a vessel which has been rendered useless. (5)

OBSTRUCTION LINEAR
In marine navigation, any continuous, non-isolated danger that hinders or prevents
movement, particularly anything that endangers or prevents passage of a vessel. (6)

Bare
Always dry; not covered at high water under average meteorological conditions. (6)

Covers/Uncovers
Periodically extending above and being submerged below the surface of the water. Also
referred to as dries or uncovers. (6)

Crib
A permanent structure set in the water, framed with wooden beams and usually filled
with rocks or boulders. A crib is generally used to anchor log booms or support other
constructions, e.g. submerged outfalls, water intakes, etc. (6)

Dangerous
Perilous, hazardous, or unsafe to maritime navigation.

Fish Facility
A structure in shallow water related to the fishing industry. (6)

Fish Stakes
A group of poles or stakes placed in shallow water to outline a fishing ground or to catch
fish. (6)
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Fish Trap
A structure (usually portable) for catching fish. (6)

Floating
Resting on the surface of the water; buoyant. (8)

Floating Barrier
A structure resting on the surface of the water which may be used to constrain the
movement of water-borne objects or materials.

Floating Drydock
An artificial basin, resting on the surface of the water and fitted with a gate or caisson,
into which vessels can be floated and the water pumped out to expose the entire vessel.
Also called graving dock. (5)

Hull

The main structure of a vessel. (1)
Log Boom

A device used to contain floating timbers.
Mineral

Relating to a structure associated with oil and gas exploration, production, etc.

Non-dangerous
Considered not perilous, hazardous, or unsafe to maritime navigation.

Observation
Relating to a structure which provides visual access to the surrounding area, e.g., a duck
blind.

Obstruction
An OBSTRUCTION LINEAR feature, the nature of which is undetermined or
unspecified.

Oil Barrier
A floating tube-shaped structure, with a curtain hanging under it, below the surface,
which prevents the spread of oil. (6)

Permanently Docked Vessel
A ship or other marine vessel which is attached to a pier, wharf, etc., and which does not
or is not intended to move. Examples could include museum ships or floating
restaurants.
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Platform
A structure erected on or over the seabed. (7)

Ruins
A structure in a decayed or deteriorated condition resulting from neglect or disuse; a
damaged structure in need of repair. (5)

Submerged
Always under water; covered by water at all times under average meteorological
conditions. (6)

Undetermined
An unspecified and/or unknown type of feature.

Wreck
The ruined remains of a vessel which has been rendered useless. (5)

FREESTANDING MARINE FEATURE
A fixed, isolated object consisting of an oblong member or group of members, and
related to maritime functions.

Bare
Always dry; not covered at high water under average meteorological conditions. (6)

Covers/Uncovers
Periodically extending above and being submerged below the surface of the water. Also
referred to as dries or uncovers. (6)

Dolphin
A post or group of posts used for mooring or warping a vessel, or as an aid to navigation.
(6)

Pile

A long heavy timber or section of steel, wood, concrete, etc. forced into the earth, which
may serve as a support, as for a pier, or a free standing pole within a marine environment.

(6)

Ruins
A structure in a decayed or deteriorated condition resulting from neglect or disuse; a
damaged structure in need of repair. (5)

Stake
A thin, elongated wood or metal pole embedded in the bottom to serve as a marker or
support. (6)
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Submerged
Always under water; covered by water at all times under average meteorological
conditions. (6)

Tripodal
A single structure comprising 3 or more piles held together and forced into the earth or
seabed. (6)

LANDMARK
Any fixed natural or artificial object, generally on land, which is prominent from seaward
and can be used in determining a vessel’s direction or position. The term excludes
objects expressly erected for navigational purposes such as lights or day beacons.

Chimney Or Stack
A vertical structure containing a passage or flue for discharging smoke and gasses. (6)

Cross
A monument, or other structure in the form of a cross. (6)

Dish Antenna
A parabolic antenna for the receipt and/or transmission of high frequency radio signals.

(6)

Dome Or Cupola
A hemispherical or spheroidal structure rising from a building. (6, 7)

Flagpole
A staff or pole on which flags are raised. (6)

Flare Stack
A tall structure used for burning-off waste oil or gas. (6)

Grain Elevator
A structure used for storing grain. Usually a tall frame, metal, or concrete structure with
a compartmented interior. (6)

Mast
A straight vertical piece of timber or a hollow cylinder. (6)

Other
Of an unspecified nature.
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Recommended Landmark
A fixed object which may be of value for inclusion on a NOAA nautical chart, since it
may be useful in determining a vessel’s direction or position.

Silo
A cylindrical tower used for storing fodder or grain. (6)

Spire Or Minaret
A tall conical or pyramid-shaped structure often built on the roof or tower of a building,
especially a church or mosque. (6)

Tank
A fixed container generally used for storing liquids. (6)

Tower
A relatively tall structure which may be used for observation, support, storage,
communication, etc. (6)

Water Tower
A tower with an elevated container used to hold water. (6)

Windmill
A wind driven system of vanes attached to a tower-like structure (excluding wind-
generated power plants). (6)

AID TO NAVIGATION
A fixed, man-made structure or device designed to assist in determining a vessel’s
position and safe course, and to warn of dangers or obstructions.

Daybeacon
An unlighted, fixed structure which is equipped with a daymark (a marker presenting one
of several standard shapes and colors) for daytime identification. (3)

Lighthouse
A building on some conspicuous point of the coast, a pier or jetty, an island or rock, from
which a light is exhibited at night as an aid to navigation. (7)

Marine Light

A luminous device which may be used at night or in poor visibility to assist in maritime
navigation.
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Pile
A long heavy timber or section of steel, wood, concrete, etc. forced into the earth, which
may serve as a support, as for a pier, or a free standing pole within a marine environment.

(6)

Tower
A relatively tall structure which may be used for observation, support, storage,
communication, etc. (6)

Tripodal
A single structure comprising 3 or more piles held together, and forced into the earth or
seabed. (6)

CULTURAL FEATURE MISCELLANEQOUS
Any man-made object which may be of importance to the mariner, but is not included in
other classes.

Aerial Cable
Overhead cables supporting buckets, cable cars, etc. (6)

Building
A relatively permanent structure, roofed and usually walled, designed for some particular
use. (6)

Cable
An assembly of wires or fibers, or a wire rope or chain. (6)

Conveyor Belt
A moving chain or band along which material or people are transported. (6)

Dam
A barrier to hold back water and raise its level to form a reservoir, or to prevent flooding.

(6)

Fence
A man-made barrier used as an enclosure or boundary, or for protection. (6)

Ferry Cable
The guide cable for a ferry that follows a fixed route. (6)

Fort
A fortified structure, building, or partition able to be defended against an enemy. (6)
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General Transport
A device used in the movement of materials or people.

Grain Elevator
A structure used for storing grain. Usually a tall frame, metal, or concrete structure with
a compartmented interior. (6)

Levee Or Dike
An artificial embankment to contain or hold back water. (6)

Overhead
Refers to an object which is supported by pylons and passing over or nearby navigable
waters.
Pipeline
A string of interconnected pipes used for the transport of matter, usually oil or gas. (5)
Silo
A cylindrical tower used for storing fodder or grain. (6)
Submerged

Always under water; covered by water at all times under average meteorological
conditions. (6)

Submerged Or Surface
Refers to an object which lies at or below the water level, or upon the land.

Tank
A fixed container generally used for storing liquids. (6)

Wall
A fence constructed from masonry or stone. (6)

Water Tower

A tower with an elevated container used to hold water. (6)

TRANSPORTATION
The means of carrying, moving, or conveying from one place to another. (8)

Abandoned
No longer used for the purpose intended; disused. (7)
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Helicopter Pad
A small designated area, usually with a prepared surface, on a heliport, airport,
landing/takeoff area, apron/ramp, or movement area used for takeoff, landing, or parking
of helicopters. (9)

Path
A way or track for walking or light vehicle traffic. (6)

Railroad
A set of parallel rails on which a train or tram runs. (8)

Road
An open way with a prepared surface for the passage of vehicles. (6)

Runway
A defined rectangular area on a land airport prepared for the landing and takeoff run of
aircraft along its length. (9)

Tunnel Entrance
The visible terminus of a passage that is buried under the seabed, laid over the sea floor,
or bored under the ground. (6)

NATURAL FEATURE MISCELLANEQOUS
Any non-man-made object which may be of importance to the mariner, but is not
included in other classes.

Cliff Or Bluff
A line marking the top of a slope that rises abruptly for a considerable distance above the
water or surrounding land. (6)

Extent
The spatial limits of an area feature.

Glacier Extents
See feature definition in the Shoreline Class. This represents the back (landward) limits of this
area feature.

Intermittent Stream
A type of stream that only flows for part of the year and is usually symbolized on a map
with a line of blue dashes and dots. (6)
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Landslide
The scar left by a mass of land which has slid down a steep slope; may include the mass
of land which has also slid. (6)

Lava
The substance that results from the cooling of molten rock. (6)

Mangrove Or Cypress Extents
See feature definition in the Shoreline Class. This represents the back (landward) limits
of this area feature.

Marsh Or Swamp Extents
See feature definition in the Shoreline Class. This represents the back (landward)
limits of this area feature.

Moraine
Any accumulation of loose material deposited by a glacier. (6)

Perennial Stream
Lasting indefinitely; enduring. A type of stream that flows throughout of the year and is
usually symbolized on a map with a solid blue line.  (8)

Rapids
Any portion of a stream with accelerated current, descending rapidly, but without a break
in the slope of the bed sufficient to form a waterfall. (5)

Sand Dune
A mound, ridge, or hill of drifted sand along the coast. (6)

Waterfall
A sudden descent of water over a step in the bed of a river. (6)

DANGER AREA
A spatial extent in the marine environment which may contain hazards or perils to
maritime navigation.

Bare
Always dry; not covered at high water under average meteorological conditions. (6)

Breakers
Waves that break over areas of shallow water. (6)
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Covers/Uncovers
Periodically extending above and being submerged below the surface of the water. Also
referred to as dries or uncovers. (6)

Foul
An area of numerous unidentified dangers to navigation which are not individually
located . (6)

Ledge
A rocky formation continuous with and fringing the shore. (6)

Reef
A rocky or coral elevation dangerous to surface navigation which may or may not
uncover at the sounding datum. A rocky reef is always detached from shore; a coral reef
may or may not be connected with the shore. (7)

Shallow
An area composed of unconsolidated material where the depth of water is relatively less
than its surroundings. (5)

Shoal
An offshore hazard to surface navigation that is composed of unconsolidated material.
(6)

Submerged
Always under water; covered by water at all times under average meteorological
conditions. (6)

Wreckage

The scattered remains of one or more stranded or sunken vessels.

AQUATIC VEGETATION AREA
A spatial extent in the marine environment characterized by the presence of living plant
matter which in its natural form grows under water or is inundated with water.

Kelp
A giant plant sometimes 60 meters long with no roots, it is anchored by hold-fasts or
tendrils up to 10 meters long, that cling to rock. Gas filled bubbles on fronds act as floats
keeping the kelp just below the surface. (6)

Sea Grass

Marine flowering plant which usually grows in shallow, subtidal, or intertidal
unconsolidated sediments. Eelgrass is one of the best known examples. (4, 6)
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CONTOUR
A line connecting points of equal value.

Accurate
A modifier that indicates contours delineated in a regular, sufficiently controlled survey
of any date. Contour features with no accuracy modifier should be considered Accurate
unless specified Approximate. (6)

Approximate
A modifier that indicates a contour which does not meet the definition of Accurate, but
is generally considered to be within 100 feet (30.5 meters) of its correct geographic
location. Used to denote contours obscured by shadows or line-of-sight blockage, such
as under bridges. (6)

Depth Contour
A line connecting points of equal water depth. (6)

Elevation Contour
A line connecting points of equal elevation. (5)

VERTICAL MEASUREMENT
An expression of the distance of an isolated point above or below a specified datum. (6)

Coral
The hard calcareous skeletons of many types of marine polyps. (6)

Obstruction
In marine navigation, any object, the nature of which is undetermined, that hinders or
prevents movement, particularly anything that endangers or prevents passage of a vessel.

Rock
Any formation of natural origin that constitutes an integral part of the lithosphere. The
naturally occurring material that forms firm, hard, and solid masses. (5)

Sounding
Measured or charted depth of water. (5)

Spot Elevation
A measured point indicating the height above a specified vertical datum. (5)

Wreck
The ruined remains of a vessel which has been rendered useless. (5)
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CARTOGRAPHIC LIMIT
A user-defined line drawn for cartographic convention or due to source data limitations.

Feature Limit
The extent of feature delineation.
Low Visibility Limit
The extent of compilation restrictions due to an obscured or inadequate data source.

Source Data Limit
The extent of the data source used for compilation.

User Added Line
A connection of linear features created during the GIS processing to eliminate gaps for
the purpose of maintaining continuity.
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ATTACHMENT G: WEEKLY STATUS REPORT

1.GENERAL

1.1 FORMAT - The Prime Contractor shall submit project status reports via the Task Order
Management and Information System (TOMIS) every Monday by 2:00 PM Eastern Time, from
the date of a Task Order award until the work is complete and accepted by NGS. These reports
shall show the status of each Deliverable, and the status of the Quality Control of the Interim
Shapefiles, in order to help track the progress. A suggested format is shown below (the percent
complete and date are required).

Submit the status report to TOMIS as an attachment in MicroSoft (MS) Word, MS Excel, or
Adobe Acrobat® Portable Document Format (PDF). The table boxes shown below are not
required, but ensure that the information is in columns so that it is more readable. Note that two
or more projects should be shown in the same table or spreadsheet.

Prime Contractor Firm Name:

Sub-Contractor(s) Firm Name:

Project Identifier & Location TX0401/South TX CA0401/SF Bay Area
Dates: (sample) (sample)
Date Task Order Awarded

Date Project Due

Project ID TX0901 Date Complete or | [CA0901 Date Complete or
(Approx. % Planned (Approx. % Planned Complete
Project Deliverables Complete) Complete Complete)
Deliverable #1 100% 1 MAR 09
Deliverable #2 75% 1 APR 09
Deliverable #3 1 MAY 09
Deliverable #4 1 NOV 09
Interim Shapefile QC 1 DEC 09
Overall Completeness 15 DEC 09
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1.2 EXAMPLE - Sample projects, percentages and dates filled in above.

1.3 ALL PROJECTS - Include the above information for each project underway; add 2 columns for
each project.

1.4 CHANGES - Highlight entries that have been changed from the previous week in green.

1.5 ITEMS OF CONCERN - Highlight item(s) of concern in &t

2. DELIVERABLES SUBMITTED

List deliverables submitted

3. FUTURE PLANS

Briefly state plans for the coming week.

4. COMMENTS

Include comments/unusual circumstances/approved modifications from this SOW or Project
Instructions.

5. SPECIAL REQUESTS

Special requests, such as orders for film products, should be submitted to NGS in a separate email and
just mentioned in this Weekly Status Report.
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ATTACHMENT H: EED FILE CHECKING PROGRAMS
EED-Checking Program

1. GENERAL - This software, entitled “Shoreline Check.exe”, is used to help ensure that the
Electronic Exposure Data (EED) files are in the correct National Geodetic Survey (NGS) format.
In the software, fields and portions of fields are tested for minimum and maximum allowable
values, for the type of data (alpha or numeric), the number of characters, correct punctuation, etc.
This software will not catch all problems with an EED file, so other checking needs to be done.
Another excellent test is to plot the photograph’s outlines using a footprint-plotting program, see
page 3 below. Plotting the footprint will enable checking of the position and azimuth fields of
the EED file, and the photographic coverage of the project area.

2. USEFUL HINTS - A few useful steps/hints to follow:

2.1 This program must be placed in the same folder as the file you are checking.
2.2 To execute the program simply double click it.
2.3 Type in the complete name of the file you are checking, including the extension

2.4 Type in the output name of your choice, include an extension such as “.txt” so it is easily
viewable.

2.5 When a mistake is found the program will ask you if you want to correct the mistake and
then will show you the correct format that it needs to be in. Simply type in the correction and
press enter.

2.6 Keep correcting the errors until the program tells you the corrected file name and asks if you
would like to check another file.

2.7 You may want to recheck the corrected file when you are complete as you may have typed a
mistake when attempting to correct an error.

This program may still have a few bugs in it. If you experience any problems or issues while
checking a file, please send the file in an e-mail to the Contracting Officer Representative (COR)
so that NGS may try to figure out the problem. If you are able to figure it out for yourself, please
draft an e-mail to us so that we may fix the problem and send out a new version of the program.
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EED-Viewer Program

1. GENERAL - This program allows the user to view the photographic footprint plots of their
photography. The program currently does not have the capability to load a background map,
however, it possibly will in future versions. The contractor shall use this program to check the
EED file’s azimuth record before submission to NGS.

2. INSTRUCTIONS - The instructions for installation of the program are as follows:

2.1 Unzip the program file
2.2 Run setup.exe
2.3 Follow the installation instructions

3. PROGRAM FUNCTIONS - The program functions are straightforward. Below are the
instructions for use of the program:

Open the program by double clicking the icon

3.1FILE TAB
A. Click Load EED file
B. Navigate to the EED file on your hard drive. The program will only open files
with the “.eed” extension
C. Click Exit to close the program

3.2SETTINGS TAB
A. Click Properties
B. Under this heading there are multiple settings that can be chosen
C. Under the emulsion section of the Properties function choose the emulsion type
(black and white infra-red (IR), color, color IR) that you would like to view; Note: It
is best to leave all options checked as this function does not always work properly.
D. Under the Frames section of the Properties function choose what to view on the
display, i.e. the footprints, flight lines, or photo centers. Any or all three can be
displayed simultaneously.
E. Under the Highlighted section of the Properties function choose what is to be
highlighted when viewing the main screen.
F. Apply and accept changes, then Exit

3.3. UNITS TAB
A. Click Cursor
B. Choose the format in which the Latitude and Longitude is to be displayed. The
Latitude and Longitude are then shown at the bottom of the main screen in the format
chosen. Note, this format can be changed as many times as needed.
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3.4. GENERAL FUNCTION
A. Right clicking anywhere on the main screen or overview screen will give the
option to Pan, Identify, Print, Zoom In (2X), or Zoom Oult.
. If the Identify button is clicked, the properties of the frame are shown in the
boxes of the “selected frame” area under the overview screen.

ii. All of these functions, except Print, are available as clickable buttons above the
overview screen on the right of the main screen.

iii. The ldentify, Pan, Zoom In, and Zoom Out functions are reflected on the main
screen only. For instance, if the Zoom function is used in the overview screen it
zooms in on the main screen, but not on the overview screen. The overview
screen always remains the same.

B. Under the selected frame box on the overview screen, what data is highlighted
within the frame can be chosen. The choices are None, Frame Only, or Flight Line.
The Frame Only function highlights only the frame. The Flight Line function
highlights all frames in the flight line. This differs from the options under the
Settings tab. The highlight options under the Settings tab outlines the image, flight
line, or photo center. The selected frame highlight fills either the frame or the flight
line of the frame.

These directions should provide a general overview of how the program functions. If the

contractor experiences any problems or discovers an error in the program please contact the
Points of Contact listed in the main body of this Scope of Work.
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ATTACHMENT I: AEROTRIANGULATION

1. AEROTRIANGULATION METHODS

The process of analytical aerotriangulation (AT) was developed as a time and cost efficient
method of extending a sparse network of horizontal and vertical control throughout a large block
of photographs. Aerotriangulation utilizes a rigorous mathematical adjustment process of
simultaneous resection and intersection of image rays, based upon measured photo coordinates,
control coordinates, and camera parameters. The control used is typically in the form of
surveyed ground points, but may also include directly measured exposure station coordinates, as
from the Global Positioning System (GPS) and/or an Inertial Measurement Unit (IMU); or may
even include known geometric parameters of line and area features measured in the images.

1.1. STANDARD INDUSTRY PRACTICES - The use of overlapping, near-vertical
photographs, taken with a calibrated, metric, aerial mapping camera is standard practice in the
industry, and is normally required for work under this contract. The process of aerotriangulation
is well understood and commonly practiced throughout the mapping industry, thus the detailed
techniques involved will not be explained here. The contractor shall follow the standard and
accepted practices of analytical aerotriangulation (whether film based or digital) with all blocks
of images (both IR and Color) used for the shoreline mapping project. The contractor shall
utilize the latest camera calibration data when performing aerotriangulation to properly account
for any distortions in the interior orientation of the camera system. All fiducial marks on every
image shall be measured, and the root-mean-square (RMS) error should normally not exceed 15
microns.

1.2. SUBDIVIDING BLOCKS - If necessary, the contractor may request permission to divide
the project photography into sub-blocks for aerotriangulation purposes. This might be desirable,
for instance, when different areas of the project have different accuracy requirements. Dividing
a project into sub-blocks should not be done as a matter of course, however, but only if time and
cost efficiency savings would result. The contractor shall perform a separate analytical
adjustment and accuracy assessment for each sub-block.

1.3. SYSTEM REQUIREMENTS - The photogrammetric software used must be capable of
outputting the horizontal (X and Y) RMS values of the standard deviations for each measured
ground point, including all pass points and tie points. These values are required to compute the
accuracy for each photogrammetric block (see Section 6.D).

2. SHORELINE MAPPING ISSUES

A number of issues associated with shoreline mapping can significantly affect the quality of the
AT solution, and must be taken into account when planning the photogrammetric project.

2.1. FLIGHT LINE LAYOUT
A. FOLLOWING THE COAST - Aerial surveys for shoreline mapping projects

typically have flight lines that are not laid out in large parallel blocks typical of other
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mapping projects, but are designed to follow the meandering coast using shorter strips
oriented parallel to the shoreline. The curves of the coast are covered by short segments
intersecting at their ends, often at angles as shallow as twenty degrees.

B. PARALLEL STRIPS - Since NGS began using airborne kinematic GPS positioning
to reduce the need for ground control, shoreline projects have been planned to avoid
single strips, in favor of parallel overlapping pairs of strips. Parallel strips improve the
geometric stability of the aerotriangulation, avoiding the need to add additional ground
control points.

2.2. WATER AREAS

A. POINT DISTRIBUTION - Shoreline mapping photographs typically have large areas
of the image showing mostly water, and very little land areas on which suitable ground
points can be measured. In some areas of the country, especially Alaska, the coastal
areas can be heavily forested making point measurement on the ground difficult as well.
It will usually not be possible to measure points in an ideal pattern (evenly distributed
throughout each frame) and the aerotriangulation will be somewhat weaker as a result.

B. SUN GLARE - The large water areas in shoreline photography often leads to a sun
glare problem on many of the images. Sun glare can cause severe exposure problems in
an image with overly bright or completely saturated areas in the water. The camera or
film processing will sometimes overcompensate for the glare, causing excessively dark
areas on nearby land or other parts of the image. It is often difficult or impossible to
measure ground points in areas affected by sun glare. Careful flight line planning will
take into account the elevation and azimuth of the sun in relation to the water areas, and
how the relationship changes during the scheduled aerial survey mission.

3. CONTROLLING THE IMAGERY

3.1. USE OF GLOBAL POSITIONING SYSTEM (GPS) - The contractor is required to use
standard airborne kinematic carrier-phase differential GPS positioning techniques to accurately
determine the X, Y, and Z coordinates of the camera station at the time of each exposure (see
Attachment C, Section 13). The purpose of this requirement is to reduce the number of photo
control points needed to perform the aerotriangulation. This reduction of control points should,
in turn, reduce the cost of the ground control survey portion of the project. The contractor shall
incorporate these appropriately weighted GPS camera coordinates into the analytical block
adjustment. Care shall be taken to account for the correct offset between the aircraft’s GPS
antenna and the external nodal point of the camera. This offset is normally incorporated as a
parameter in the aerotriangulation to account for the variable orientation of the aircraft and
camera with respect to the GPS coordinate system, but if the orientation angles are directly
measured (as with an IMU) then the offset is often applied to the camera station coordinates prior
to aerotriangulation.

3.2. USE OF INERTIAL MEASUREMENT UNIT (IMU) - Modern airborne navigation systems

have been developed that utilize high-accuracy Inertial Measurement Units (IMU) to provide
position and orientation information. When used as a stand-alone system, an IMU derived
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position will tend to drift over time, accumulating errors. When integrated with accurate GPS
positioning however, both systems can work together to provide highly accurate position and
orientation parameters for aerial photographs. Though they may not be accurate enough to
directly determine the exterior orientation elements required for photogrammetric mapping, these
parameters can be incorporated into the analytical block adjustment to further reduce or
eliminate the need for photo control points. This is especially useful in portions of the imagery
covering large areas of water or forest, with limited clear land visible for measuring reliable pass
points or locating good control points.

The use of IMU data to determine position and orientation parameters of film-based camera
stations is not normally required, but it is permitted, and is encouraged when accuracy
(especially over off-shore islands and/or rocks), and/or time and cost savings would result. The
use of IMU data with film or digital cameras does not remove the requirement for a full
analytical aerotriangulation to ensure the highest accuracy and quality control. Certain other
remote sensing systems (Hyperspectral, LIDAR, IFSAR, etc.) may require the use of an
integrated GPS/IMU system for their general operation.

3.3. GROUND CONTROL POINTS - The contractor shall determine whether or not ground
control points are required, and if so, the number and locations of the points necessary to
adequately supplement the required airborne GPS control.

3.4. PHOTOGRAMMETRIC CHECK POINTS - As part of the Ground Control Survey the
contractor is required to locate and position at least four independent photo-identifiable check
points for each block (or sub-block) of the project, see SOW Section 6.2. These points shall be
measured in the aerotriangulation, but shall not be held as control in the final analytical
adjustments. The differences between the check point coordinates determined by the Ground
Control Survey and the coordinates from the final aerotriangulation adjustment shall be included
in a table in the Aerotriangulation Report.

4. AEROTRIANGULATION REPORT FORMAT

The Aerotriangulation Report consists of a few pages of narrative describing the project and the
work performed during the aerotriangulation phase, and a number of annexes showing a
geographic depiction of the stereo coverage, ground control, flight lines, error distribution of
adjusted points, and the computation of horizontal accuracy. The report should be written soon
after the aerotriangulation work is complete, so that the details are still fresh in the mind of the
photogrammetrist. See the sample AT Report in Annex 1

4.1. TITLE - The AT Report shall have a title section near the top of the first page that includes
the words “Aerotriangulation Report”, along with the Project Identifier and the date (month and
year) the report was completed, as in the following example:

Aerotriangulation Report
VA0101
July 2001
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4.2. AREA COVERED - This section shall contain a brief description of the limits of the project
area. The description should include place names, and latitude and longitude (to nearest minute)
as required. Include a reference to the AT Report’s Annex 1 - Project Coverage Diagram.

4.3. IMAGERY - This section shall contain descriptive information for the images used in the
aerotriangulation, including:

- Number of images used in the AT

- Number of strips

- Type of emulsion(s)

- Scale(s) of strips

- Date(s) of images

- Source(s) of the images (government or contractor)

- Camera(s) used

- Tide coordination (mean high water, mean lower low water, or non-tide

coordinated)

Also include a statement regarding the adequacy of the imagery for aerotriangulation. Factors
which should be considered in the adequacy statement include: coverage, exposure, resolution,
overlap, metric quality, and quality of scans (or diapositives). Any unusually large distortions
discovered during fiducial measurement (RMS greater than 15 microns) should be discussed in
this section. Include a reference to the AT Report’s Annex 2 - Flight Line Diagram.

4.4. CONTROL - This section shall indicate what type(s) of control were used in the AT.
Include in the discussion any unusual difficulties or problems related to controlling the
aerotriangulation.

A. AIRBORNE GPS/IMU - Discuss the overall adequacy of using GPS and/or IMU to
control the block adjustment. Include a reference to the Airborne Positioning and
Orientation Report for further details. (See Attachment C, Section 13.4)

B. GROUND CONTROL - Discuss the adequacy of surveyed ground control points
(horizontal and vertical) to supplement the GPS control of the block adjustment. Include
any additional vertical control determined from water levels. Include a reference to the
Ground Surveys Report. (See Attachment O, Section 13)

4.5. METHODOLOGY - Briefly describe AT methodology including: hardware and software
versions used, block vs. strip adjustment, whether or not automatic tie point generation was used,
the pixel size of the scans, and other significant information.

4.6. ANALYSIS OF RESULTS - This section shall discuss the analysis of each adjustment.
Discuss any deviations from standard procedures or specifications, and comment on any rejected
or removed points. This section shall include a comparison between the adjusted AT results and
the surveyed photogrammetric check points. The contractor shall state the overall horizontal
accuracy of the final block adjustment at the 95% confidence level, in meters rounded to the
nearest tenth, as computed in Annex 4. This value should be less than or equal to half of the
allowed final accuracy for the project. A senior photogrammetrist should review no fewer than
10% of the stereo models to insure the horizontal and vertical integrity of the AT solution. The

| — Page 6



models reviewed should be evenly distributed throughout the project and should include models
at the intersection of flight lines. List the models reviewed and discuss the suitability of the
database for use in compilation. If the project was divided into sub-blocks, a separate analysis
and accuracy statement shall be provided for each adjusted block.

4.7. PROJECT DATABASE - The Project Database is the collection of data files and other
information required for and resulting from the aerotriangulation phase of the project. This
section of the report shall state that a Project Database exists and includes most, if not all, of the
following data files and other information:

- Project identifier

- Camera calibration data

- Interior orientation parameters for each frame

- Adjusted coordinates of all measured points

- Ground Control File (See 5.1)

- Refined Image Points File (See 5.2)

- Airborne GPS Control File (See 5.3)

- IMU Orientation Angles File (If applicable, see 5.4)

- Adjusted exterior orientation parameters for each frame (See 5.5)

- Horizontal and vertical datums, coordinate system, and projection used

4.8. ANNEXES - All annexes in the AT Report shall be page size (8.5" x 11") and shall include
a title (ex. “Project Coverage Diagram”) and the Project Identifier (ex. “VA0101”). Annexes 1
and 2 shall include an uncluttered map base which contains a grid of latitude and longitude, a
simple shoreline, and the names of a few major geographic features (from the NOAA nautical
chart, if possible). Additional requirements for each annex are below.

A. ANNEX 1 - PROJECT COVERAGE DIAGRAM - This diagram shall depict an
outline of the approximate stereo coverage of the images used in the aerotriangulation.
This diagram shall also depict and label the ground control points (if any) and the
photogrammetric check points used.

B. ANNEX 2 - FLIGHT LINE DIAGRAM - This diagram shall depict the project flight
lines including the flight line IDs, starting and ending image IDs for each line, and tick
marks or dots at each image center along the lines. This diagram shall also include a
table with a row for each flight line and a column for each of the following:

- Flight Line ID

- Film Roll ID

- Starting and Ending Image IDs

- Date Flown

D. ANNEX 3 - HORIZONTAL ACCURACY COMPUTATION - The Horizontal
Accuracy Statement reported in the Analysis Of Results section is based on the predicted
circular horizontal accuracy of all adjusted points in the aerotriangulation solution. This
circular accuracy equals the radius of the 95% confidence circle as calculated from the
horizontal (X and Y) root-mean-square (RMS) values of the standard deviations for all
triangulated points, and rounded to the nearest tenth of a meter. For a well designed and
executed photogrammetric project, this value should approximate the predicted horizontal
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accuracy standard of one part in 10,000 of the flying height [ex. 0.5 m at 5000 m (16400
ft.) flying height.] This Annex demonstrates the calculation procedures, and explains the
computational methods. The 95% confidence circle radius shall be computed for each
block, if more than one photo block was adjusted separately.

See the following example for guidance on how to compute a 95% confidence circle
radius:

The root mean square of all standard deviations of trianqulated ground points:
RMS(x) = 0.416 meters RMS(y) = 0.337 meters

The value for the confidence circle radius is given by the following expression:

R = K * Sx
where Sx is defined as the larger of the two (X and Y) RMS values (0.416 m. in this case),
and K is interpolated using the C ratio from the Table of Cumulative Probability.

The C ratio equals the smaller of the RMS values divided by the larger:
C =0.337/0.416 = 0.810 in this example

The following line (95% probability level) from the Table of Cumulative Probability
was used to determine the value of K by a simple linear interpolation between the two
nearest values of C:

C

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

K (95%)]1.95996|1.96253|1.97041|1.98420(2.00514(2.03586 |2.08130|2.14598|2.23029|2.33180|2.44775

K =2.23029 + [(0.81-0.80)/(0.90-0.80) * (2.33180 - 2.23029)]
= 2.23029 + (0.1 * 0.10151)
= 2.23029 + 0.01015 = 2.24044

K =224

R =K=*Sx=224*0.416 =0.932

The Radius of the 95% Confidence Circle = 0.9 meters

5. AEROTRIANGULATION DATA FILES

Certain data files used for and resulting from aerotriangulation of the imagery (see Section 4.7
Project Database) shall be delivered on CDROM with the Aerotriangulation Report. These data
files shall not be printed, as many are rather large, but rather shall be delivered in the ASCII
formats defined below. There is no preferred directory structure or naming convention for the
files, but the contractor should organize the files on the CD into a sensible structure using a
systematic and defined folder and file naming convention.
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5.1. GROUND CONTROL FILE - The ground control file is an ASCII file, which lists all of the
ground control points used in the project. The control file is restricted to one ground point per
line. Each ground point contains a point ID along with X, Y, Z coordinates. This information
can be in any order; however, it is preferred to have it in the order of Point ID, X, Y, and Z.
Data fields must be separated by spaces; do not use commas. Ground point control types of
horizontal, vertical, or both (full) will be identified in the file by placement of an exact value of
0.0 in the field that is unknown. If a point is listed as 0.0 0.0 3.0, the point is considered a
vertical (Z only) control point. If a point is listed as 123456.0 345678.0 0.0, the point is
considered a horizontal (X and Y only) control point. If a point lists non-zero coordinates for all
three fields, the point is considered a full (X, Y, and Z) control point.

The ground point coordinate system can be Geographic, UTM, or State Plane. For geographic
coordinates the units can be either decimal radians, or degrees-minutes-seconds. Degrees-
minutes-seconds shall be entered as “+-DDD:MM:SS.SSS.” The presence of two colons is
mandatory. For grid coordinates (UTM or State Plane) the units can be either feet or meters. In
any case, the coordinate system in the ground point file must match the coordinate system in the
Project Database. A sample Ground Control File is shown below:

PT1 941588.193 535343.375 3.00
PT2 935742.625 511980.691 3.34
PT3 924011.881 534891.451 2.03
V001l 0.0 0.0 5.71
v002 0.0 0.0 4.63
H3836A 931603.992 526800.789 0.0
H3849A 934509.600 506828.869 0.0
H3878A 941718.861 521547.665 0.0
18102 929399.754 512024.524 -2.55
18101 928988.370 512663.612 1.38
18103 930077.219 511370.631 -1.24
18121 920153.273 514176.910 5.14

5.2. REFINED IMAGE POINTS FILE - This image point file contains the refined image
coordinates in the PATB M format. This is an ASCII file which lists all the Image IDs, Image
Point IDs, and the X and Y image coordinates for each point. The Image IDs are limited to ten
characters. The image point coordinates (x_um and y_um) must be in micrometers. A minimum
of one space is required between fields. The fields labeled “dummy” following the Image I1Ds
must be present but are ignored. The file is column independent except for the 10-character
Image ID which must be in the first 10 columns of the first line of each image frame. Each
image frame, including the last frame, must end with a line containing only the characters “-99”.
The general format and a sample Refined Image Points File is shown below:

image_id1l dummy
point_idl x_umy_um
point_id2 x_umy_um

point_idn x_umy_um
-99

image_id2 dummy
point_idl x_umy_um
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point_id2 x_umy_um

point_idn x_umy_um
-99

image_idn dummy
point_idl x_umy_um
point_id2 x_umy_um

-99

13810 0
ppl -46609 89166
18102 -32454 95721
18103 -17309 107643
18121 -103229 -88088
18122 -96008 -0785
18123 -80036 77483
28411 -87158 41403
28431 10230 111453
-99
13812 0
ppl 38662 83506
18102 52730 90647
18103 67695 103351
18121 -11068 -95917
18122 -6597 -9288
18123 5199 70547
28431 95517 108070
18141 -88978 -91060
18142 -90758 -64152
18143 -98706 -26223
-99
1 3814 0
18121 77016 -101928
18122 83115 -16365
18123 94622 63874
18141 0025 -97260
18142 -1735 -70785
18143 -9746 -33250
28414 62097 79090
18161 -88832 -80210
18162 -89594 8354
18163 -96513 97905
-99

5.3. AIRBORNE GPS CONTROL FILE - The Airborne GPS Control File contains antenna
coordinates for each image, given in a ground coordinate system, with the time of the exposure.
Also included are the offset vector between projection center and antenna center given in the
camera coordinate system, and the standard deviation (sigmas) of the computed antenna centers.
To compensate for certain systematic effects, the time of the exposure is needed for each antenna
center. The file with antenna coordinates must be an ASCII file with each data entry separated
by at least one space character. Note, to minimize the influence of the crab angle on the offset
vector, the antenna should be mounted above the camera.
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The GPS file shall have the following format:

SigmaX SigmaY SigmaZ

OffsetX OffsetY Offsetz
Strip#_Image# X Y VA time
Strip#_Image# X Y z time
Strip#_Image# X Y VA time
separation line

Strip#_Image# X Y VA time
Strip#_Image# X Y Z time

The sigmas shall be given in units of the ground control system. The offset vector between
projection center and antenna center is given in the camera system in units of the ground control
system. The origin is the projection center of the camera. The separation line must start with the
dash character (-). Therefore, the image IDs must not start with the dash character. If the
separation line contains two entries, the second one is used to distinguish between profiles or
strips. Ifitisa ‘0’, then a new strip begins, but not a new profile. Ifitisa ‘1’, then a new profile
begins. A profile may span several strips or a strip could also have several profiles.

With the exception of the first two lines, this file format is also the input format for PATB GPS.
If a GPS post processing software can create a file for PATB GPS this can be easily edited by
adding the standard deviation a priori values and offset vector to the beginning. A sample
Airborne GPS Control File is shown below:

0.1 0.1 0.1
0.824 -0.632 2.561

1 001 95163.095 108713.446 1491.274 158572.278
1 002 95926.540 108707.461 1489.148 158584.234
1 003 96691.574 108696.921 1485.680 158596.287
1 004 97452.224 108697.465 1490.618 158608.347
1 005 98217.473 108701.708 1489.599 158620.429
1 006 98990.130 108712.875 1484.036 158632.490
1 007 99760.962 108729.933 1487.206 158644.562

1 008 100528.878  108721.784  1487.500 158656.608
1 009 101299.687 108697.050  1486.199  158668.680
1 010 102071.151 108665.098  1485.016 158680.763
-qqq 1

2 026 115106.914 107316.137  1480.266  159282.853
2 025 114240.398 107312.185 1480.149  159296.815
2 024 113372.536  107318.571  1480.374  159310.787
2 023 112495.617 107325.892  1486.163  159324.883
2 022 111615.037 107334.265  1486.104  159339.274
2 021 110734.205 107357.527  1488.943  159353.659
2 020 109854.396  107370.690  1490.251  159368.022

Note: The time shall be in chronological ascending order and shall be in seconds. There shall be
at least two images in each GPS strip (i.e. between separation lines).
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5.4. IMU ORIENTATION ANGLES FILE - This file contains the angles which transform the
axes of the ground system into the axes of the camera system by simple rotations Omega, Phi
and Kappa. The angles needed are the exterior orientation angles used by photogrammetry.
Also included are the standard deviations (sigmas) of the angle observations. The units of the
angles may be either grads or decimal degrees, but they should correspond to the angle units
used in the Project Database. The file with IMU angles shall be an ASCII file with each data
entry separated by at least one space character. The general format and a sample IMU
Orientation Angles File are shown below:

Strip#_Image# Omega Phi Kappa SigmaOmega SigmaPhi SigmaKappa

2 14 -0.38425 0.13713 97.45835 0.00100 0.00100 0.00100
2 12 0.16211 -0.04376 98.83179 0.00100 0.00100 o0.00100
2 10 0.80612 0.52176 101.15521 0.00100 0.00100 o0.00100
2 8 -1.49483 -2.28511 98.78287 0.00100 0.00100 0.00100

5.5. ADJUSTED EXTERIOR ORIENTATION FILE - This file contains the results of the
triangulation that has been performed for a block of images in a simple ASCII text format. This
is the most important file of the aerotriangulation deliverables as it will be used by the
government to position and orient the project images for review. The other files will be used
only if the government decides it is necessary to redo the aerotriangulation using its own
photogrammetric system. The Exterior Orientation File contains one line of data for each photo.
Each line starts with the strip number (integer) and photo number (integer), followed by the three
coordinates of the camera position in the project units; and then the three camera angles omega,
phi, and kappa, in grad units. The file shall be an ASCII file with each data entry separated by at
least one space character. The general format and a sample Adjusted Exterior Orientation File
are shown below:

Strip# Image# X Y Z Omega Phi Kappa

03 054 195624.478 95276.878 8312.474 2.0160 1.6723 -159.6628
03 055 194687.791 94404.678 8301.586 -1.0906 -2.6767 -159.3310
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Sample Aerotriangulation Report

Aerotriangulation Report
CA0401
December, 2004

Area Covered

The project area extends from Cape Mendocino south to Point Arena along the coast of northern
California, including the navigable bays and rivers. The project is located approximately
between 38°56° and 40°27” latitude, and 123°41” and 124°29’ longitude. See Annex 1 — Project
Coverage Diagram for a depiction of the photographic coverage and the locations of the ground
control and check points.

Imagery

Project imagery consisted of three sets of aerial photographs: Black and White Infrared (B&W
IR) photos coordinated with Mean High Water (MHW) tide levels, B&W IR coordinated with
Mean Lower Low Water (MLLW) tide levels, and natural color photos that did not have a tide-
coordination requirement but were flown in tandem with the MLLW IR imagery. All three sets
of photographs were acquired using the same flight line layout as shown in Annex 2 — Flight
Line Diagram. This layout consisted of 12 flight lines (144 photos) at 1:40,000 scale covering
the whole project area, and 10 flight lines (52 photos) at 1:20,000 scale covering the five larger
scale chart insets within the project area, for a total of 196 photos for each of the three sets of
imagery (588 in all).

All photography was acquired by Aerial Images, Inc. using a Cessna Caravan aircraft with dual
camera ports, at a nominal 60% end lap, and 30% side lap. The Color photographs were all
acquired using a Wild RC-30 (NOAA camera ID #07) with a 420 nm haze filter, and the B&W
IR photographs were all acquired using a Wild RC-30 (NOAA camera ID #08) with a 740 nm
filter. The color and MLLW IR photos were collected in tandem on 9-13-2004, and the MHW
IR photos were acquired on 9-22-2004. All images were scanned by SRU Images, Inc. at a
resolution of 22 microns.

Photographic coverage, resolution, overlap and metric quality were adequate for the performance
of the aerotriangulation for all of the color and B&W IR photographs for this project. There is
some moderate sun glare in the southwest corners of most of the MHW IR photographs, but it is
not severe enough to affect the quality of the aerotriangulation or shoreline mapping. The image
quality and geometric fidelity of the scans were very good for nearly all of the images. All eight
fiducials were measured on every photograph, and on only one photograph was the root-mean-
square (RMS) of the fiducial residuals greater than 15 microns. IR photo #113 initially had an
RMS of 53 microns (2.4 pixels), mostly in the X direction, with the three fiducials on the leading
edge of the image having residuals in the 80-90 micron range. We suspected a problem with the
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scan, and informed NOAA. SRU Images, Inc. was asked to rescan photo #113, and the second
attempt was used with good results, having an RMS less than 15 microns.

Control

A combination of standard ground control points and airborne kinematic GPS was used to
control the photography for aerotriangulation. IMU data was not collected.

Airborne GPS: Kinematic GPS data was collected and processed to determine the photo
centers for the color and MLLW IR photographs. The airborne GPS data collection
failed during the acquisition of the MHW IR imagery, so photo center positions could not
be determined. During GPS data processing it was discovered that the offset from the
aircraft antenna to the entrance node of the camera in the left-side port (camera #08) was
not correct. Fortunately the camera had not been removed, and subsequent measurements
were able to establish an accurate offset vector. The final processed photo center
coordinates for the color and MLLW IR imagery were very good, and were found
suitable for use in aerotriangulation. See the Airborne Positioning and Orientation
Report for further details.

Ground Points: Ten targeted ground control points and six photo-identified check points
were surveyed in well-distributed locations throughout the project area. See the Ground
Survey Report for further details. Unfortunately, three of the targeted points could not be
clearly seen in the IR imagery, but the other seven targets and all of the check points were
visible and measured on the IR photos. All targets and check points were visible and
measured in the color photos. Because of the airborne GPS failure for the MHW IR
mission, and because of the difficulty of seeing some of the surveyed ground control in
the IR imagery, 12 points were selected from the color photography that were also visible
in the IR images. These points were measured in the color photographs after the final
bundle adjustment of that block, and their coordinates were used as additional control for
the IR. Supplemental vertical control points were selected and measured in several
locations along the shoreline in both the color and IR images. Elevations were assigned
to these “shoreline” points based on actual tide levels at the time of photography. The
purpose of including shoreline points is to improve the vertical accuracy and leveling of
the stereo-models, especially in the near-shore areas. Overall, the ground control points
were found to be adequate to supplement the airborne GPS control.

Methodology

Aerotriangulation for this project was performed by the contractor using a softcopy (digital)
stereo photogrammetric system to establish the network of control required for the compilation
phase. The project photography was bridged as two separate blocks. The first block included all
of the 1:40,000 and 1:20,000 scale color photographs; and the second block included all of the
MHW and MLLW IR photographs, also at both scales. The softcopy system hardware consisted
of a high-end Dell Precision™ Workstation with the Windows® XP Professional operating
system, and stereo viewing capability. BAE Systems SOCET SET® v. 5.2 softcopy
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photogrammetry suite was used for both project setup and aerotriangulation, using its
MultiSensor Triangulation (MST) module.

The project workflow began by creating the project in SOCET SET, setting the datum to NAD83
and the coordinate system to UTM Zone 10, and identifying the correct calibration files to use
for the two cameras. We then imported the image scans, building reduced resolution image
pyramids at the same time. Image fiducials were measured in batch mode using the Automatic
Interior Orientation tool, which was when the bad scan for photo #113 was discovered. We were
able to proceed with the aerotriangulation of other parts of the project while waiting for the
replacement scan to arrive. The ground control was imported into the SOCET SET project, and
the first block of images (color) was set up and initialized using the airborne GPS derived photo
centers.

The ground control points were measured in the color images, and then we were ready to
measure the tie and pass points. We suspected that the Automatic Point Measurement tool would
not be very successful due to the heavy forest cover, steep terrain, and proportion of water in the
images. But we did a test run anyway. Our guess was correct, as APM picked many bad points
in the water and on the tops of trees. It was clear that selecting points manually would be
quicker and easier that attempting to edit the hundreds of bad points selected automatically.
Manual point measurement proceeded smoothly, and a good bundle adjustment was achieved
with very few edits required.

The aerotriangulation of the second block (IR images) was more complicated. A similar
workflow was used to set up and initialize the two sets of IR photos, but the MHW IR did not
have a file with GPS derived photo centers. A pseudo-GPS file was created from approximate
photo centers extracted from the flight management system. This file was used to simplify the
block set up for the MHW IR, but was not used to control the images. Pass points were
manually selected and measured within each set of IR images, and common points were
measured between the MHW and MLLW IR photos to tie the two sets of images together into
one block. The 7 visible targeted control points, 12 points transferred from the color images, and
vertical “shoreline” points were measured in both sets of images to supplement the MLLW
airborne GPS file. In this way all of the IR photos were successfully adjusted together as a
single block.

Analysis of Results

Visualization tools within MST were used for evaluation of the triangulation adjustment,
providing a display of the image and point residuals and connections between frames. Weak
points and blunders were identified and corrected. The final bundle adjustments for both image
blocks were computed in MST as full-covariance simultaneous solutions, allowing for the output
of standard deviation values for all triangulated points. The RMS of the standard deviations in
both X and Y directions were calculated and used to determine the radius of the 95% confidence
circle for each image block. The predicted horizontal accuracy is 0.6 m. for the color photos,
and 0.9 m. for the IR photos (see Annex 4 for details of the computations). This accuracy refers
to each overall block, but in the bundle adjustments the error was distributed such that the largest
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errors are associated with points around the edges of the project, where the strength of the
solution is weakest, while points down the middle of each block have the smallest errors because
those points are measured on a greater number of images.

All six photogrammetric check points in the project were visible and measured in the color
photos and in both sets of IR photos. The coordinates of these check points were not constrained
at all in any of the block adjustments, but were treated as pass points, and adjusted coordinates
were computed. The adjusted coordinates from each block were compared to the surveyed
coordinates, and the differences are shown below:

POINT COLOR IR

ID AX AY AZ AX AY AZ
Checkl +0.34 +0.08 +0.33 +0.43 -0.14 +0.38
Check2 +0.12 -0.36 +0.35 +0.18 -0.29 +0.48
Check3 -0.31 +0.34 -0.29 -0.36 +0.33 +0.14
Check4 +0.15 -0.07 +0.44 +0.24 +0.08 +0.51
Checkb5 -0.27 -0.19 -0.28 -0.30 -0.26 -0.41
Check6 +0.20 +0.11 -0.36 +0.28 +0.21 -0.50

Select models from each strip of photography were examined in SOCET SET to insure the
horizontal and vertical integrity of the ORIMA solution, and to verify the suitability of the
database for use in the compilation phase.

Project Database

Performance of the aerotriangulation phase included the creation of a Project Database under the
reference number CA0401, which includes the following data files and other information
required for and resulting from the aerotriangulation process:

Project Identifier and other general parameters

Camera calibration data

Interior orientation parameters for each frame

Adjusted coordinates of all measured points

Ground Control File

Refined Image Points File

Airborne GPS Control File

Adjusted exterior orientation parameters for each frame

Positional data is based on the North American Datum of 1983 (NAD83), and is referenced to the Universal
Transverse Mercator (UTM) Zone 10 coordinate system.
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ANNEX 1 - Project Location

Project Location Diagram
CA0401 - Cape Mendocino to Point Arena
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ANNEX 2a - Color Flight Lines

Flight Lines: Color (Non-tide Coordinated)
CA0401 - Cape Mendocino to Point Arena
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ANNEX 2b — Mean High Water Black & White Infrared Flight Lines
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ANNEX 2c — Mean Lower Low Water Black & White Infrared Flight Lines
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ANNEX 3 - Horizontal Accuracy Computation

CA0401 - Cape Mendocino to Point Arena, CA

The Horizontal Accuracy Statement reported in the Analysis of Results is based on the predicted
circular horizontal accuracy of adjusted points in the aerotriangulation solution. This circular
accuracy equals the radius of the 95% confidence circle as calculated from the horizontal (x and
y) root-mean-square (RMS) values of the standard deviations for all triangulated ground points,
rounded to the nearest tenth of a meter.

The root mean square of all standard deviations of triangulated ground points:
Block 1 (color): RMS(x)=0.251 meters ~ RMS(y)=0.232 meters
Block 2 (IR): RMS(x)=0.379 meters ~ RMS(y)=0.316 meters

The value for the confidence circle radius is given by the following expression:

R=K*Sx
Where Sx is defined as the larger of the two (X and Y) RMS values, and K is interpolated using the C ratio from the
Table of Cumulative Probability.

The C ratio equals the smaller of the RMS values divided by the larger:
Block 1 (color): C=0.232/0.251=0.924303
Block 2 (IR): C=0.316/0.379=0.833773

The following line (95% probability level) from the Table of Cumulative Probability was used to determine the
value of K by a simple linear interpolation between the two nearest values of C:

C 0 1 2 3 4 5 6 7 8 9 1.0
K(95%) 1.95996 1.96253 1.97041 1.98420 2.00514 2.03586 2.08130 2.14598 2.23029 2.33180 2.44775
BLOCK 1 (COLOR)
K =2.33180+[(0.924303-0.9)/(1.0-0.9)*(2.44775-2.33180)]
=2.33180+(0.24303*0.11595)
=2.33180+0.028179
K =2.35998

R=K*Sx=2.35998*0.251=0.592

The Radius of the 95% Confidence Circle = 0.6 meters

BLOCK 2 (IR)
K =2.23029+[(0.833773-0.8)/(0.9-0.8)*(2.33180-2.23029)]
=2.23029+(0.33773*0.10151)
=2.23029+0.034283
K =2.26457
R=K*Sx=2.26457*0.379=0.858

The Radius of the 95% Confidence Circle = 0.9 meters
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ATTACHMENT J: TIDE COORDINATION REQUIREMENTS

1. GENERAL - The purpose of this section is to provide the requirements for tide coordinated
imagery/data acquisition.

Discussions of tide types can be found on the NOAA CO-OPS web site at:
http://co-ops.nos.noaa.qov/restlesl.html and

http://co-ops.nos.noaa.gov/publications/\Water Level Station Specifications and Deliverables
for Shoreline Mapping Projects, Updated May 2009.pdf and

http://co-ops.nos.noaa.gov/publications/Computational Techniques for Tidal Datums handboo
Kk.pdf

Coordination of remotely sensed data acquisition with the stage of tide is necessary to be able to
confidently delineate the two required tide lines.

2. SUN ANGLE, CLOUD COVER, VISIBILITY, AND OTHER ATMOSPHERIC
PHENOMENA - When obtaining imagery with a film camera the angle of the sun with respect to
the horizon MUST be 30° or higher. When obtaining imagery with a digital camera the angle of
the sun with respect to the horizon MUST be 25° or higher. When acquiring tide coordinated
imagery using an active imagery system sun angle is not a consideration.

For the requirements regarding cloud cover and visibility see SOW Attachment C 8 9.1 and § 9.4.
The aerial survey crew must make themselves aware that the surf conditions, also called sea-state,

at the time of attempting aerial data acquisition are normal for the project area. A calm sea state is
preferred. No off-shore storm should be creating an unusual surf condition in the project area.

3.0 METHODS OF OBTAINING TIDE COORDINATED IMAGERY

3.1 PASSIVE IMAGERY SYSTEMS - Are those systems that rely on reflected sunlight to
provide image illumination.

A. FILM PHOTOGRAPHY - Film photography requires the use of a metric quality aerial camera.
See SOW Attachment C, Section for film imagery acquisition requirements.

B. DIGITAL PHOTOGRAPHY - Digital Photography requires the use of a metric quality digital
aerial camera. See SOW Attachment Z for Digital Imagery Acquisition Requirements.
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C. HYPERSPECTRAL SCANNER - No current technical requirements or technical

specifications exist as yet for obtaining tide coordinated imagery with a hyperspectral scanner. As
such, they are unacceptable for obtaining operational shoreline mapping data at this time.

3.2 ACTIVE IMAGERY SYSTEMS - Are those systems that provide their own image
illumination.

A. LIDAR - For specifications and requirements concerning LIDAR acquisition see SOW
Attachment Y.

B. SAR (Synthetic Aperture Radar) - For specifications and requirements concerning SAR

acquisition see SOW Attachment AB.

3.3 TABULATION OF IMAGERY REQUIREMENTS:

SoIar_IIIumlnatlon Cloud Free Cl_egr_(§3m|.) Tide Coordination
Required Visibility
Film Photography |Yes, Sun Angle > 30° Yes Yes Yes
Digital o
Photography Yes, Sun Angle > 25 Yes Yes Yes
LIDAR No C_Iouds allowed above Yes Yes
aircraft
Hyperspectral No Specs No Specs No Specs Yes
SAR No No, but no thunderstorm No Yes

clouds

The above table shows the basic phenomena that must come together to allow shoreline imagery
acquisition.

4. TIDAL PREDICTION - NGS requires that all tide coordinated imagery be obtained within a

height tolerance, within which the tidal level is considered to be at either MHW or MLLW. All
tide coordinated imagery must be acquired while the stage of tide is within a calculated range or
tolerance of MHW or MLLW. Even with this tolerance it may be necessary to break up a project
area into several sub-projects. Each sub-project may need to be flown at different times to acquire

imagery within the required tolerance.
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Because the tolerance is plus or minus some calculated value, the combination of the plus and
minus is referred to as the predicted tide window, or tidal window.

Typical Tidal Curve

, \)/“\/c

X4 ¥ Tidal Height at Limit of Fime Window
\
Tidal 4 | Telerance A i
Window ,/ \\ L ole s Dol 4L ‘ MHW //-\
¥
\ /7 \c\ Tidal Height at Limit of Time Window /
A D
/ T\ /

] \ / Time Time \ /
\ Window Window

RAL I \AJ
L pn=—— g

—mf-‘u—-—]
/f
B

F p— T\ G

M

Tide Level Ontside of (Below)
Acceptable Tidal Wiridow

- OIS =

Time -

The above diagram shows the relation of the £ tolerance value in relation to the MHW and MLLW
in a tidal cycle. As the level of the tide rises from its previous low point it enters the predicted
MHW tide window at point A. Imagery can be obtained beginning at this point. The tide
continues to rise, eventually reaching point B, rising above the tide tolerance, and exiting the tidal
window. As the cycle continues and the tide begins to fall again it enters a second MHW tidal
window at point C. The tide continues to fall until it reaches point D and exits the second tidal
window. Similarly, the tide continues to fall until it reaches point E and enters a MLLW window.
It continues to fall until it reaches point F and passes out of the predicted window. Upon rising to
point G the tide again enters the predicted window until it reaches point H. Note that not all tide
cycles contain two tidal imagery windows. The low water level indicated by the curve on the left
side of the diagram does not drop far enough to reach the predicted MLLW window. The curve at
the extreme right of the diagram reaches the predicted MHW window, but stays inside it for the
entire high water period. Most tide cycles contain no usable tide windows, and most commonly

J-Page 5



those that do contain windows only have one. The relationship of the * tolerance to the MHW is
the same as the tolerance to the MLLW.

4.1 DATA NEEDED TO CALCULATE A PREDICTED TIDE WINDOW - There are three sets
of data that are needed to correctly calculate a predicted tide window.

1) The time when the sun will rise above 30°/25° and when it will set to 30°/25°;

2) the heights of predicted highs and lows of tidal movement and the times when they occur,
usually for an entire month; and

3) the calculated height tolerance within which imagery can be obtained, and the local tide gauge
water level and datum data as given on the CO-OPS web site. An example of the CO-OPS data can
be found at:

http://co-ops.nos.noaa.gov/data menu.shtml?stn=1611347%20Port%20Allen,%20Hanapepe%20
Bay,%20Kauai%?20lsland,%20HI1&type=Datums

Similar data is available for every tide gauge in the National Water Level Observation
Network (NWLON).

It is of no consequence which set of data is determined first, so long as the data is all at hand for
input to which ever computer program is used to calculate the predicted tide windows.

To determine the sun angle NGS uses a commercial program that is, unfortunately, no

longer available on the open market. The Contractor can use any available sun angle calculator.
There is an effective one on the U.S. Naval Observatory web site at:
http://aa.usno.navy.mil/data/docs/AltAz.php

For greater precision in predicting tidal windows it is necessary to calculate rising and setting
times for the sun for several dates through the month. This is especially true near the solstices.

It is important to note that all times used in this process must be based on a 24 hour clock.

NGS does all calculations for tide predictions in Local Standard Time (LST) not daylight savings
or Greenwich Mean Time. This is done to provide a standard that all of the NGS aerial survey

flight missions can follow. The Contractor is free to use any time standard they may choose. The
contractor shall label the time standard that they use in all forms submitted in relation to that data.

To calculate the height tolerance and the monthly highs & lows NGS uses a program written
in-house. The Contractor may use any software, commercial or proprietary, to calculate the times
wherein the tides in the project area are at the appropriate height to acquire tide coordinated
imagery. The only restriction on the use of contractor supplied software for this purpose is that the
times calculated by such software must coincide with the times calculated by the Government's
in-house tide window prediction software. The Government will, at the Contractor's request,
provide the most current version of the software that the Remote Sensing Division (RSD) uses, and
is able to freely distribute, to predict such tide windows. The Government will, at the Contractor's
request, provide training in the use of the RSD program. Such training will be at a time and place
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mutually convenient to both the Contractor and the Government.

4.2 TIDAL TOLERANCE CALCULATION - If using the NGS tide window prediction program
the Contractor does not need to calculate the tide tolerance. The program makes the calculation.
However, because it is necessary to have the tolerance value available when determining whether
or not the actual stage of tide during imagery acquisition was within tolerance, the process for
calculating it is provided here.

The numerical values needed to calculate the tidal tolerance for each tide station can be found on
the CO-OPS web site in the DATUM section for each NWLON tide gage. Example calculations
are provided here to further understanding of this concept. For these examples Clearwater,
Florida; Savannah River Entrance, Georgia; and San Francisco, California for the month of June
2004 will be used.

The appropriate numerical values might also be found included in commercial tide prediction
programs within their data for each tide station.

Example: Clearwater, Florida (Diurnal Tide)
Find the published value for the Mean Range: Clearwater = 1.8 ft

When the Mean Range of the tide station is 5 feet or less, imagery shall be obtained within a
tolerance of + 0.3 ft. of the MHW and MLLW. For the example: MHW imagery could be
obtained at Clearwater when the tide stage is between 1.5 ft. and 2.1 ft. (1.8 ft £ .3ft) The MLLW
could be obtained when the tide level is between +0.3 ft and -0.3 ft. MLLW defined as being a tide
level of 0.0 ft.

Example: Savannah River Entrance, Georgia (Semi-diurnal Tide)
Find the published value for the Mean Range: Savannah River Ent. = 6.9 ft

When the Mean Range of the tide station is greater than 5 feet, imagery shall be obtained within
a tolerance of = 10% of the mean range. For example: MHW imagery could be obtained at
Savannah River Ent. when the tide stage is between 6.21 ft and 7.59 ft. (6.9 -.69 = 6.21 and 6.9 +
.69 = 7.59) The tolerance being 10% of 6.9 or 6.9 x .1 = £.69 ft.

Imagery to capture the MLLW could be obtained when the tide level is between -.69 ft and +.69 ft.

Example: West Coast; San Francisco (Golden Gate) (Mixed Tide)
Due to the diurnal inequality of tides in Alaska and on the West Coast, the Mean Range of tide
must be computed. This is done as follows:

Find the published Mean Range and Mean Tide Level for San Francisco (Golden Gate).
Mean range = 4.10 ft. Mean Tide Level = 3.2 ft

The new Mean High Water Level, and thus the new Mean Range = 1/2 the original Mean Range
+ the Mean Tide Level. (4.10/2) + 3.2 0or 2.05 + 3.2 =5.25 ft.
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Because the new Mean Range is greater than 5 feet the tolerance is calculated as 10% of 5.25 ft.
or £0.52 ft. If the new Mean Range was 5 feet or less the 0.3 ft tolerance would have been used.

5. TIDAL ZONING AND TIDE ZONES - Because tide levels and/or the time of a tide can vary
considerably within a project area, NGS will supply a Preliminary Tidal Zoning diagram to the
Contractor. The diagram delineates various areas within a project area in which all of the tidal
parameters are equal. Each zone can be considered to be a subordinate tide station to the main
station on which its corrector values are calculated. Tide predictions for each zone used are then
calculated as if the zone is a separate tide station. The correctors provided are: High Tide Time
Corrector, Low Tide Time Corrector, and Range Corrector.

The diagram below shows the preliminary tide zones for Narragansett Bay, Rhode Island. Each
of the Red polygons is a tide zone. Each zone has a block of data associated to it by an arrow. The
block of data contains the Tide Zone Name, the High Tide Time corrector value, the Low Tide
Time Corrector, the Range Corrector, and the main tide station used to calculate the correctors.
The main tide stations are shown as gold stars on the diagram. Their label is shown in blue. The
black lines running north to south are flight lines, which may or may not appear on a diagram.

The High Tide Time Corrector is + the number of minutes that MHW occurs within the zone
relative to the time it occurs at the primary tide station. A positive value indicates that the high
water event within the zone occurs after that of the primary tide station. A negative value indicates
that the high water event occurs before that at the primary station.

The Low Tide Time Corrector is + the number of minutes that MLLW occurs within the zone
relative to the time it occurs at the primary tide station. The relationship of the £ time is the same
as for high water.

The Range Corrector is the ratio of height of the water within the zone to the height of the water
at the primary station at any given time.

Because the tide zones are calculated for hydrographic surveys, it is not practical to use every zone
when determining the predicted tidal imagery windows. Clearly, an aircraft can obtain data from
an entire zone or zones much faster than can a hydrographic survey vessel.

The Contractor needs to determine, at a minimum, the predicted time of tide for the two zones
nearest to the ends of a flight line. 1f a comparison of the times within the two zones shows that
there is sufficient time to fly the whole flight line while the two zones are within the proper range,
and there is no intervening obstruction to the free flow of the tide between the two zones, the
Contractor can assume that all of the zones in between are also within the proper range. If there is
an intervening obstruction or some other choke point, the Contractor should calculate the
predicted tides for the zone, or zones, immediately adjacent to the obstruction. The Contractor
can, of course, calculate the predicted tides for as many zones as it takes to be assured that the
predicted tides will be within the necessary range for the entire mapping project.
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6. REAL TIME MONITORING OF TIDE GAUGES - In certain areas of the country such as the
Gulf Coast or the North Slope and West Coast of Alaska the tidal range may be so small or so
affected by weather that predictions are not useful. In such cases the only way to obtain imagery
within the appropriate tolerance may be to observe a tide gauge before and during the imagery
flight mission. This is accomplished in one of two ways: 1) Physically monitoring one or more
tide gauges in the project area and 2) Monitoring a real-time tide gauge through a radio or cell
phone link or from an internet web page. Real time monitoring of tide gauges may be required by
NGS. If so, a requirement will be included in the individual Project Instructions. If NGS does not
require real time monitoring the Contractor is not precluded from suggesting its usage in their
Technical Proposal.

6.1 PHYSICAL MONITORING - Physical monitoring requires a person or persons to be at a tide
gauge before the expected level of tide occurs. The person stays in contact with the flight crew via
radio or cell phone. The person then keeps the flight crew informed of the actual stage of tide on
a continuing basis, telling them when it is proper to begin taking imagery and also when to stop.

6.2 MONITORING NOAA REAL TIME TIDE GAUGES - In certain areas of the country NOAA
has real time tide gauges that can be monitored by the flight crew via radio, cell phone, or internet
connection. By monitoring these gauges the flight crew can tell if the tides are running true to the
predictions and can thus tell when it is appropriate to begin or stop taking imagery. These tide
gauges are listed on the CO-OPS web site: http://tidesandcurrents.noaa.gov/ .

6.3 MONITORING CONTRACTOR INSTALLED REAL TIME TIDE GAUGES -The
Contractor may be required to install one or more tide gauges that can be monitored in real time for
certain special projects. If such is the case, the requirement will be stated in the Project
Instructions.

7. POST MISSION ACTUAL TIDE LEVELS - The Contractor may be responsible for
determining the actual tidal level when imagery was taken, and for ensuring that the imagery falls
within the allowable tolerance for an NOS primary tide gauge or a monitored subordinate gauge,
or a tide zone. The actual level of tide can be obtained from the CO-OPS web site at:
http://tidesandcurrents.noaa.gov/ in the left column.

Choose the tide station and tide zone used for the original predictions. Get the height and time
given in the CO-OPS six minute verified tide listing for the primary station used for the
predictions. Apply the tide zone correctors to the time and height of the actual data and compare
to the height prediction for the time the imagery was taken to determine if it was actually within
the tolerance.

It may be necessary to do this only with the zones at the ends of actually flown flight lines.
However, depending on the complexity of the shoreline in the project area it may be necessary to
determine the actual water level for several tide zones on a flight line. If there was a break in a
flight line it will be necessary to determine the actual water levels for both times and dates that the
line was flown.
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8. CONTRACTOR INSTALLED TIDE GAUGES - The Contractor shall, when required by the
Project Instructions, install tide gauges. Tide gauge installation shall be in accordance with the
CO-OPS publication: Specifications and Deliverables for Installation, Operation, and Removal of
Water Level Stations. This publication is available at URL:
http://co-ops.nos.noaa.gov/publications/Water_Level Station_Specifications_and_Deliverables
for_Shoreline_Mapping_Projects, Updated May 2009.pdf.

Tide gauges shall be installed at locations that will be determined by consultation between NGS
and the Contractor.

9. CONTRACTOR DETERMINED TIDAL DATUM - The Contractor shall, when required by
the Project Instructions, determine the local tidal datum for the project area. Datum computation
shall be in accordance with CO-OPS publication: Computational Techniques for Tidal Datums
Handbook. This publication is available at URL.:
http://co-ops.nos.noaa.gov/publications/Computational _Techniques for Tidal Datums_handboo

K.pdf.

10. QUALITY ASSURANCE / QUALITY CONTROL - The Contractor shall be responsible for
all Quality Control / Quality Assurance of the tidal and geospatial data created and submitted in
the course of a project.

NGS will provide the Contractor training in how to calculate the predicted tide windows at a
mutually acceptable time and place. After training, the Contractor shall submit predictions to
NGS so that NGS can be confident that the Contractor fully understands the procedure for
calculating the tolerance. When NGS is satisfied that the Contractor can successfully make the
calculations, they will notify the Contractor that submission of tide window data is no longer
necessary. The Contractor shall be fully responsible to ensure that all tide coordinated imagery is
obtained within the acceptable tolerance windows.

The Contractor shall obtain actual verified times and heights of tides for the time of imagery
acquisition from the verified and accepted data set available at CO-OPS web site. The verified and
accepted data set is generally available within a month for primary stations and subordinate
stations or within a week if the primary and/or subordinate stations are monitored and are listed
with priority processing on CO-OPS Hydro Hot List. The actual water level height data will be
calculated to ensure the imagery was taken within the tolerances.

NGS will check a sampling of the Contractor’s actual verified times and heights of tide using the
Tabulation of Aerial Photography that the Contractor submits, or by other electronic means.
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ATTACHMENT K - FEATURE COMPILATION

1. INTRODUCTION

The primary goal of the NOAA Coastal Mapping Program is to provide maps of the shoreline, and
associated natural and cultural features of the coast, in support of NOAA’s nautical chart
production. The digital shoreline data produced through the Shoreline Mapping Contract include
hazards and aids to navigation, and port infrastructure critical to the safe and economical use of
the marine transportation system. This mapping data shall be created through digital compilation
and attribution from stereo aerial imagery, and possibly other remote sensing sources. The
contractor shall follow the procedures described in the Quality Control Plan for the project to
ensure that data of the highest quality is delivered.

2. SYSTEM REQUIREMENTS

The contractor shall perform feature compilation using high quality digital photogrammetric
mapping systems. The hardware and software used shall be capable of achieving the accuracy
requirements of the project. The digital format in which the original data is compiled will be
determined by the contractor’s particular mapping system, but when the compiled data is delivered
it shall be in the ESRI Shapefile format as defined in Attachment D. The set of shapefiles
containing the compiled data are generally referred to as the Geographic Cell (GC).

3. PREPARATION

Prior to beginning feature compilation, certain materials and information should be made readily
available to the compiler to aid in the successful completion of this phase of the project.

3.1. AEROTRIANGULATED IMAGERY - The feature compilation shall be accomplished
using the aerotriangulated images of all imagery types (color, IR) acquired that cover the project
area. It is also desirable for the compiler to have a copy of the Aerotriangulation Report, as it
contains information useful for feature compilation.

3.2. PROJECT INSTRUCTIONS — The compiler shall be fully aware of any unique
requirements associated with the particular project as defined in the Project Instructions. These
unique requirements may include, but are not limited to:

o The different photographic emulsions or other remote sensing systems used
Areas of tide coordination

The largest scale NOAA nautical charts that cover any part of the project area
The limit of feature compilation

Target scale and level of detail for feature selection and generalization
Horizontal and vertical accuracy requirements

The completion date
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3.3. CHART EVALUATION FILE (CEF) — The Project Instructions will normally list the
largest scale NOAA nautical charts covering the project area. The compiler should use these
charts to create the Chart Evaluation File (see Attachment AE for CEF specifications). During
feature compilation, the compiler shall compare the charted features with the aerial imagery, and
make annotations in the CEF as to significant changes to, or non-confirmation of the existence of
important charted features. Features compiled in the GC that are confirmed to be charted in their
correct shape and location generally do not need to be included in the CEF.

3.4. ACTUAL TIDE/WATER LEVELS — The compiler will usually need to know what the
actual measured tide/water levels were at the time the images were acquired for all areas of the
project, and not simply the predicted tide/water levels. Knowledge of the differences between the
tide/water level in an image and the MLLW and MHW tidal datums, or lake Low Water Datum, in
the area is necessary for the compiler to accurately interpret and position the shoreline and
associated features. When required, the actual tide levels shall be determined according to the
specifications in Attachment J. The required tide level information should also be available from
the Tabulation of Aerial Photography prepared by the contractor following the imagery acquisition
(see Attachment C, Section 11.4).

3.5. ADDITIONAL REFERENCE SOURCES — See the SOW Main Section 3.6 for additional

references needed for feature compilation. The compiler should become especially familiar with
Chart No. 1 as an aid to understanding the symbology of features on the chart.

4. GENERAL FEATURE COMPILATION

4.1. REQUIRED FEATURES - In general, the contractor shall compile those relatively
permanent and fixed features visible in aerial imagery that are useful for marine navigation, and
are commonly depicted on NOAA nautical charts. These features include: Shoreline (both natural
and man-made), alongshore port infrastructure, obstructions, landmarks, fixed navigational aids,
dangerous areas, and other significant cultural and natural features in the coastal zone. Though in
some cases certain movable features (opening bridges, lock gates, floating piers, platforms, and
barriers) should be compiled, in general those features that are temporary in nature (seasonal piers)
or do not remain in a fixed position (cargo cranes, barges, buoys, etc.) should not be compiled.
The compiler should use available resources along with the guidance in this SOW to judge
whether a feature is of a permanent and fixed nature, and is required to be compiled. Also see
SOW Main Section 8 for Office Data Collection requirements.

A. MILITARY INSTALLATIONS — Apart from features already shown on the chart,
features in the Natural Feature Miscellaneous class, and lights in the USCG Light List,
the compiler shall not collect any features landward of the shoreline located within an
active military reservation, unless explicit permission to do so is provided in the Project
Instructions.

4.2. FEATURE ATTRIBUTION — All compiled features must be correctly classified with the
appropriate attribution according to the requirements in Attachment D. A glossary of terms used
in the Coastal Cartographic Object Attribute Source Table (C-COAST) attribution scheme is
included in Attachment F.
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A. INFORMATION FIELD - Certain features are recommended or required to have
additional descriptive text (nomenclature) entered into the Information (INFORMATIO or
INFORM) attribution field of C-COAST. Specific guidance is provided in Section 5
below as to when an Information field entry is needed, but the following table provides a

brief summary on how to populate this field:

- Text Format
2
Feature Required* (Case) Examples
e Underpass
General features Optional — as * Fort McHenry (as charted)
needed or Sentence case * LIFT BRIDGE (as charted)
see § 5.8.A.iv, 5.8.K, | required by (or as charted) » Abandoned light house
5.10.E SOwW » Covered boat slips
 Boathouse
ieiined YES » Mobile crane support
see § 5.2.K, 5.4.C, (if possible) senfeneelease : Eﬁggra;t):alnglsatform
and 5.4.K P
General Obstruction * Tree
* Concrete ruins
see § 5.3.E, 5.4.L, WES Senfeneeledse » Row of piles
and 5.5 * Crib
* Rocks
Danger Area —‘Foul’ | YES Sentence case » Trees
* Numerous coral heads
Depth Contour YES CAPS e MLLW
YES
Charted Landmark | (if ATTRIBUTE Lol
does not match | CAPS ' ;F; TOWER
see § 5.6.A, 5.6.D chart label « SOUTH STACK (OF TWO)
exactly)
Recommended * CUPOLA
Landmark YES CAPS * TOWER
(Always) (No abbreviation) | « WATER TOWER
see § 5.6.E.ii * TANK
Aids to Navigation Sentence case G224
Optional (or as charted) * Possible new light
see §5.7.B, 5.7.D * AERO (as charted/required)

4.3. STEREOSCOPIC NEAT MODEL — For the best accuracy, features should be compiled
within the limits of the stereoscopic neat model, which is understood to be a rectangular shaped
area between adjacent principal points and extending halfway into each sidelap area (see diagram
below). Errors caused by image distortion typically increase the closer one compiles to the edge
of the stereo model. When compiling features, the compiler should attempt to stay within the
limits of the stereoscopic neat model as much as is practical, and shall not compile any features
beyond the fiducial marks in an image.
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4.4. VECTOR CONNECTIVITY — Certain types of linear features are required to connect (snap)
exactly to themselves or each other, in order to provide topologically clean data from which a user
can easily build polygons for a Geographic Information System (GIS). Specific guidance is
provided in Section 5 below as to which features require vector connectivity.

4.5. COMPILATION SCALE — The Compilation Scale is used to determine the general level of
detail and feature generalization the compiler should use in a particular area of a project. Many
features have guidelines for their collection based on a particular map distance at the Compilation
Scale. This Compilation Scale will normally be defined in the Project Instructions, which takes
precedence over this attachment to the SOW, but generally the following rule is used:
For any portion of a project area the Compilation Scale within that portion is equal to two
times the scale of the largest scale chart or chart inset that includes that portion. However,
the Compilation Scale will be neither smaller than 1:20,000 nor larger than 1:2,500.

Example 1: For the area of Zarembo Island, the largest scale chart covering that area is chart

17382 at 1:80,000 scale. Two times the chart scale would be 1:40,000, which is smaller than
1:20,000, so the Compilation Scale would be equal to the minimum allowed scale of 1:20,000.
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Example 2: The harbor at Rockport Landing is shown on a 1:10,000 scale inset on chart 18620.
The portion of the project area covered by the inset would be mapped at a Compilation Scale of
1:5,000, which is two times the scale of the inset.

4.6. ACCURACY - The compiler should take great care to measure the features in the imagery
as accurately as possible, while keeping in mind the required level of detail as represented by the
Compilation Scale.

A. ACCURACY REQUIREMENTS — The horizontal and vertical accuracy requirements
for a project will be defined in the Project Instructions, which may refer to an attached
chart depicting different accuracy requirements for different portions of the project area.
The actual accuracy (see below) shall be equal to or better than the accuracy requirements
as defined in the Project Instructions. See SOW Main Section 3.3.

B. DETERMINING ACTUAL ACCURACY - The actual horizontal accuracy for a
project is defined to be two times the horizontal circular error (95% confidence level) as
computed from the aerotriangulation results (see Attachment I, Section 4.8.C). This
doubling of the computed error is intended to account for any additional positioning error
introduced during the compilation process. The actual vertical accuracy for features
should be estimated by the contractor in a similar fashion accounting for known or
expected error sources. If project images were divided into separate blocks for
aerotriangulation, then features compiled from different blocks will likely have different
accuracies. The contractor shall determine the actual accuracy for each block of images.

C. WELL DEFINED POINTS — The term “well defined points” refers to small, sharp,
clear features that can be unambiguously measured to a high level of precision in the
imagery as well as in the field. Well defined points might be actual point type features
such as piles, fixed navigational aids, or certain types of landmarks like spires, crosses, or
flagpoles. Or a well defined point might be an intersection of clearly identifiable linear
features, such as the square corner of a pier, bulkhead, wharf, or other features with sharply
defined edges; or maybe the perpendicular intersection of a railroad line with the painted
centerline of a narrow road.

D. REPORTING ACCURACY — The reported accuracy of a project is a predicted
accuracy based on tested methodology. It is understood that the stated accuracy applies to
well-defined points compiled in the GC, and not necessarily to other compiled features that
are less sharply defined. Nevertheless, the actual accuracies (as determined in B above)
shall be entered into the appropriate data fields for all features in the final delivered
shapefiles, based on the image block from which the features were compiled. The actual
horizontal accuracy is also reported in the Compilation section of the Project Completion
Report (see Attachment L, Section 4.7).

4.7. BARE, COVERS/UNCOVERS, AND SUBMERGED — Many features are compiled using
different attribute types based on the relationship between the features’ elevation and a particular
vertical (usually tidal) datum. These include some features in the following classes: Alongshore
Feature, Obstruction Point, Obstruction Linear, Danger Area, and Freestanding Marine Feature.
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These features are classified as Bare, Covers__Uncovers, or Submerged; though some may
combine the latter two into one classification: Covers Uncovers Or Submerged. Some of these
feature types are lines and some are points. A point feature is always compiled using just one
TYPE code based on the elevation of its highest point. A linear feature may have different
portions at various heights relative to the vertical datum, in which case the different parts should
be compiled as individual connected linear sections using the appropriate feature types. The
definitions of Bare, Covers/Uncovers, and Submerged in Attachment F apply to all feature types
with the exception of ledges, reefs, discrete rocks, and coral heads. Due to their particularly
hazardous nature, these features have different specifications for Bare, Covers/Uncovers, and
Submerged, depending on which coast of the United States the project is located, as indicated
below. Note that ledges and reefs may only be Covers/Uncovers or Submerged, never Bare.

CLASSIFICATION OF ROCK, CORAL, LEDGE, & REEF
(Based on the height of the top of the object rounded to the nearest foot)

| _ BARE COVERS/UNCOVERS SUBMERGED
7
Atlantic & Gulf More than 1 foot above From exactly 1 fIOOt ?bove More than 1 foot below
£ Mexico MHW MHW to exactly 1 foot MLLW
ol Mex below MLLW
From exactly 2 feet above
Pacific More thfi.\l/l[ [3[ \%‘et above MHW to exactly 2 feet More thi/rllL2L§i/et below
below MLLW
More than 4 feet above Lo From exactly 4 feet above More than 2 feet below Lo
Great Lakes VELOW L LWD to exactly 2 feet below W LoW
Water Datum Water Datum
LWD
Other Non-Tidal Abovq water level at time of NOT APPLICABLE A't or belpw water level at
Areas imagery capture time of imagery capture

The project instructions may supersede these specifications based on water level coordination
requirements in a particular area, especially in the Great Lakes region.

5. CARTOGRAPHIC FEATURE COMPILATION GUIDELINES

This section contains collection guidance for all of the features in the C-COAST attribution
scheme that the contractor is expected to compile. It is intended to help answer the most common
questions of the new shoreline compiler, and provide a useful reference to the more experienced
compiler. However, every project is unique, and a document such as this cannot cover every
possibility. The shoreline compiler is likely to have many more questions that cannot be answered
here, and he or she is strongly encouraged to contact the NOAA representative assigned to the
project whenever additional guidance is needed. Any additional guidance provided by the NOAA
representative is intended to clarify, not supersede the feature compilation guidelines in this SOW
document or in the associated Project Instructions. The features referred to in this section will be
in the sequence and attribution format of the Interim Shapefiles as presented in Attachment D,
Section 2.3. Refer to the glossaries in Attachments F and M of the SOW, for definitions of many
of the terms discussed in this section.
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5.1. SHORELINE — The shoreline is the primary product of the Coastal Mapping Program, and
is the most important feature type compiled under this contract.

A. GENERALIZATION AND CONTINUITY — The shoreline may be compiled using
any combination of attributes in the Shoreline feature class. Each compiled shoreline
vector shall be classified with the most appropriate attribute type according to the rules and
guidance provided in this section of the SOW. However, the compilation of very short
(less than 0.5 mm at the compilation scale) shoreline features should generally be avoided.
For instance, when compiling a stretch of natural shoreline, if a short (<0.5 mm) length of
bulkhead (or rip rap, or a minor residential boat ramp, etc.) is encountered, it can usually
be ignored. In this case, the natural shoreline should be compiled, without interruption, as
though the short piece of bulkhead were not there. In a similar manner, very small
horizontal deviations in an irregular (usually rocky) shoreline should be slightly
generalized to produce a smoother line, with a level of detail appropriate to the designated
Compilation Scale for the area. Unfortunately the subject of cartographic generalization
involves a certain amount of subjectivity, and different compilers will naturally make
different decisions regarding the amount and nature of the generalization applied. The
contractor’s quality control, review, and feedback process should help produce a consistent
level of detail in the compiled shoreline product, but a reasonable amount of cartographic
license will be tolerated.

The shoreline shall be compiled as a continuous unbroken line representing the boundary
between a land area and a body of water. This concept of the shoreline as a boundary is
useful, as the line must always represent land on one side and water on the other side. To
maintain this topology the shoreline can never split, or fork, into two lines; and two
shorelines can never converge into one. A shoreline can only end by closing on itself, as
when surrounding an island or lake; or when connecting to a cartographic limit line (see
section 5.15). Adjoining lines shall connect exactly, endpoint to endpoint, typically by
snapping the endpoints together during compilation. To avoid unnecessarily short features,
adjoining shoreline vectors that were compiled with the exact same attribution (including
the Information field) should usually be merged together, unless doing so would result in
an extremely long vector containing thousands of vertices. There shall be no duplicate
segments, overlapping segments, dangles, or gaps in the shoreline.

B. APPROXIMATE TYPES — The contractor is required to produce a complete and
continuous shoreline within the project area. But sometimes the shoreline cannot be
accurately compiled, because it cannot be seen. It may be obscured by wide bridges or
piers, by overhanging cliffs, trees, buildings, or by shadows cast from any of these
features. If, under these conditions, the compiler judges that the shoreline cannot be
compiled at the reported level of horizontal accuracy (see 4.6.B above), but it can still be
compiled within 30 meters of its true position, then the shoreline should be compiled using
the appropriate “Approximate” shoreline code. This “Approximate” modifier only applies
to certain shoreline types, specifically:

Mean_High Water Approximate

River Or Stream Approximate

Great Lake Or Lake Or Pond Approximate
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Canal _Navigable Approximate
Undetermined  Approximate

The first three are the major natural shoreline types; not including Apparent, Glacier, and
Mean Water Level which, due to their transient or indeterminate nature, already imply an
approximate positioning quality. Canals are man-made, but typically have a natural
appearing shoreline, and so in this case are grouped with the natural shoreline types. All
the non-canal man-made shoreline types (including bulkhead, drydock, lock, ramp, rip rap,
slipway, and wharf) shall be compiled using the Undetermined _ Approximate attribute
when the shoreline is obscured (see 5.1.R below). The compiler should make every
attempt to minimize the use of approximate shoreline, by examining the obscured area on
all applicable images for the best possible view, and by adjusting the image display
(brightness, contrast, etc.) to enhance details in shadow areas.

C. ISLETS — A separate area of natural shoreline with its longest dimension less than 0.5
mm at the compilation scale is too small to show as a linear shoreline feature, but shall
instead be compiled as a bare rock feature in the Obstruction Point class (see 5.3 below).
But if several of these small islets are grouped within 0.5 mm of each other, the compiler
may delineate them with a generalized shoreline around the whole group; though a
collection of separate rocks is usually better shown as a foul area (see 5.11.A). If the bare
area does not appear to be composed of solid rock, but rather appears to be of a less
consolidated nature, then the islet should still be compiled using the Rock Bare code, but
shall have a description of the area (Marsh islet, Sand islet, Gravel islet, Grass islet, etc.)
entered into the Information field.

D. MEAN HIGH WATER — The Mean High Water (MHW) attribute is used to delineate
the line where a tidally influenced body of open water intersects the natural solid ground
when the water level is equal to the local MHW tidal datum. The MHW attribute is not
used for shoreline in non-tidal areas (such as lakes or some rivers), or in areas where the
water does not intersect with dry ground (as with marshes or glaciers), or where the
shoreline is engineered (as with bulkhead, rip rap, canals, ramps, etc.)

1. The Ideal Case — When mapping the MHW line from aerial imagery the ideal
situation would be to have the water level exactly equal the MHW elevation at the
time the imagery was acquired, for the water to be perfectly still and unchanging
during the imagery acquisition, and for the imaging system to show a perfectly
sharp contrast between areas of water and areas of dry land.

ii. Reality — In practice the tidal dynamics in the project area are often not fully
defined, and the changing tides and wave action cause the water level to vary, so
imagery is rarely collected exactly at the local MHW stage. In addition, shallow
water is semi-transparent causing a gradual change in brightness between land and
water in an aerial image, rather than a sharp contrast. We try to minimize these
effects by collecting tide-coordinated black and white infrared (B&W IR) imagery
using the appropriate filters to maximize the contrast between the land and the
water. But even so, this can only narrow the zone of possible choices for
delineating the MHW line.
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iii. Interpretation — A certain amount of interpretation based on knowledge,
training, and experience is still required. The compiler should know the actual
tide/water levels in the images, how the tide has varied over time (rising or falling),
and how it varies from one area to another throughout the project.

iv. Berms — Distinct beach features such as berms and debris lines can aid in the
interpretation of the MHW line. Many sandy beaches have a visible berm located
slightly landward of the MHW line, but this must not be confused with a storm
berm, debris line, or vegetation line which may be seen on the backshore further
inland. A beach may have no berm or several berms.

v. Tone & Texture — When distinct beach features are not present, differences in
tone and texture may help distinguish the foreshore from the backshore.
Depending on beach sediments, wave action in the swash zone tends to make the
foreshore area appear darker and smoother than the backshore.

vi. Wave Action — The run-up and retreat of waves must also be taken into account
by the compiler. If the actual tide level is at MHW then the shoreline would be
delineated approximately half-way between the average run-up and retreat limits of
the waves. A lower actual tide level would make the MHW line appear closer to
the run-up limit, and a higher actual tide level would make it appear closer to the
retreat limit.

vii. Elevation — If the elevations of the actual water level in the image and the local
MHW datum can be determined to a high degree of confidence, then this
knowledge can often assist in the interpretation of the MHW line, especially in
limited areas where very few other visual clues are present. But the shoreline
should not be contoured over broad areas unless the stereo models are very level
and the detailed tidal dynamics of the area are very well known.

viii. Tidal Rivers — The water level in some rivers may rise and fall in a regular
tidal cycle for some distance upstream due to the influence of the tide at the mouth
of the river where it meets a large body of tidal water. This tidal influence can
extend 100 miles or more upstream in some cases. The shoreline in rivers with a
tidal cycle is compiled using the MHW attribute up to the limit of tidal influence.
That is, upstream to the point where changes in the water level due to the tide no
longer affect the position of the shoreline of the river (officially, where the tide
range becomes less than 0.2 ft.) This point is called the Head of Tide. Lacking
detailed tidal measurements on the river, the compiler will have to make a
judgment as to where this point occurs based on the information at hand, and on
stereo observations of the elevation of the water surface and the surrounding terrain
and vegetation. Beyond the head of tide a river is compiled using the attribute:
SHORELINE — River Or_Stream. See 5.1.0 below for more details.

E. APPARENT SHORELINE — Wetlands often occur in low lying areas near the coast
subject to regular or frequent inundation, and are usually heavily vegetated with plants
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adapted to grow in saturated conditions. There is usually a considerable amount of
vegetation growing up through the water, appearing above the surface, and obscuring the
ground below. Theoretically, a MHW shoreline could be delineated by measuring the
extent of the inundated area when the tide is at MHW, but this line is very difficult to see
(even from the ground) due to the dense vegetation. Also, depicting a true MHW shoreline
in a wetland area would not be very useful to the navigating mariner, as the line on the
chart would not represent any feature that could actually be seen from the vessel. Instead,
the shoreline is collected along the seaward limit of the wetland, where the open water
meets the vegetation. This is where the shoreline appears to be from the mariner’s point of
view, and is thus termed the Apparent Shoreline. Note that Apparent Shoreline is different
from the aquatic vegetation feature types, which normally grow under the water but may
be visible at or above the surface, especially at low tide stages. See section 5.12 below on
the Aquatic_Vegetation Area feature class.

i. Types of Apparent Shoreline — There are two types of Apparent Shoreline in C-
COAST, Marsh_Or Swamp and Mangrove Or Cypress. See their definitions in
Attachment F. Mangrove/Cypress is difficult to distinguish from woody vegetation
of the more generic Marsh/Swamp types, and sole reliance on aerial imagery for
interpretation is generally not recommended. Local knowledge of the area being
mapped is the best resource for interpretation of wetland types, but the symbology
and labels depicted on the existing NOAA nautical charts, and other ancillary data
sources, are often very helpful as well. It is important to distinguish areas of
Mangrove/Cypress on the chart because the surrounding area is more likely to
contain hazardous submerged stumps or snags.

il. Interpretation — When mapping most types of shoreline, the land-water interface
is most clearly distinguished using black and white infrared (B&W IR) imagery
due to the high reflectivity contrast between dry land and open water in this range
of the spectrum. But for Apparent Shoreline the reflectivity signatures between
open water and wetland vegetation are not as stark, particularly at high tide levels
when the wetland area is at its most inundated. In this case, natural color imagery
is usually better for delineating the seaward extent of the vegetation. When B&W
IR imagery is available the contractor should take care to adjust the brightness and
contrast of the IR imagery to most effectively show the seaward limit of the
wetland, and the accompanying natural color imagery shall always be used to
supplement the IR imagery.

iii. Application — At the endpoints of an Apparent Shoreline vector, where it
connects with another shoreline type, it must also connect with the appropriate
extent line (Marsh_Or Swamp Extent or Mangrove Or Cypress__Extent) from
the Natural Feature Miscellaneous class. See section 5.10.A below for more
details on wetland extent lines.

iv. Sliver Marshes — Sometimes wetland plants will be growing in a very narrow
strip just along the shore, but with dry higher land a short distance inland. While
the seaward limit of vegetation would represent an apparent shoreline, it is
generally not desirable to depict these narrow slivers of wetland on the nautical
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chart. If the compiled wetland extent line would not extend at least 0.5 mm inland
(at the compilation scale) from the apparent shoreline, then the wetland area shall
be ignored, and the shoreline shall be compiled using a different natural shoreline

type.

F. BULKHEAD - Bulkhead is the most common type of man-made shoreline. As stated
in the glossary, Bulkhead Or Sea Wall refers to an embankment or wall constructed for
protection against waves or tidal action along a shore or water front. A bulkhead can be
either sloping or vertical. It may be constructed of concrete, or wood, or some other
material. The face may be solid, or of open-pile construction. When a bulkhead is vertical
it should be compiled along the top edge of the face, not down at the water level. This
allows for a more accurate delineation of the bulkhead’s horizontal position. Often a
vertical bulkhead will be compiled along the top edge up to its endpoint, which is then
collected lower down in order to connect both horizontally and vertically with another
shoreline type at a lower elevation. A sloping bulkhead should be delineated along the
face approximately where the water would be at the MHW tide stage, or at the waterline
for non-tidal areas. Generally a bulkhead does not consist of broken chunks of concrete or
other unconsolidated material (like rip-rap) unless it is in ruins, in which case it would be
compiled as Bulkhead Or Sea Wall Ruins. Also, a bulkhead is typically not used for
berthing, launching, or landing vessels. Other feature codes apply to shoreline used for
these purposes, and for the interiors of dry docks or locks. As such, the compiler will often
need to determine how a shoreline is being used, and not just how it appears.

G. CANAL — A canal is a man-made waterway, but it can often be mistaken for a natural
shoreline. When a canal is cut through the land as a simple ditch, without any additional
development of the shoreline (such as constructing a bulkhead or rip rap), it has the
appearance of a natural stream bank. The characteristic that distinguishes the waterway as
a canal is its overall shape. Natural streams tend to meander along winding paths of
varying width and curvature, while canals are made with straight lines and broad curves.
Canals usually have a fairly constant width, and may intersect other canals at near right
angles. Canals are classified as either navigable or non-navigable. Non-navigable canals
are used for drainage or irrigation, and only need to be compiled if they connect with
navigable waterways. In reality, the canal code is not used very often, since it is often
superseded by other types of man-made shoreline (bulkhead, rip rap, etc.), by apparent
shoreline when the canal is cut through a wetland area, or by Mean High Water shoreline
in areas of clear tidal influence.

H. DRY DOCK — A permanent dry dock is a fixed basin into which ships can be floated
and secured. Then the dry dock is closed and the water pumped out to expose the hull of
the ship, typically for repair or maintenance. When a dry dock is open it is full of water,
and appears similar to a bulkhead, wharf, or the docking space between two piers. The
difference is that a dry dock will have a mechanism at its entrance, such as a gate or
caisson, which can be used to seal the basin and allow the water to be pumped out. Dry
docks are easier to identify when they are closed and dry, especially if a ship is inside
being repaired. The top edge of the interior of the basin (inside the gate) is compiled using
the shoreline feature type Drydock Permanent. There is also a Floating Drydock feature
type in the Obstruction_Linear class, but that code does not apply to a permanent fixed part
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of the shoreline, and is only compiled in certain circumstances. See 5.4.] for further details
on floating dry docks.

I. GLACIER — This shoreline feature type is used to delineate the line where a marine
glacier meets the sea. This line is the interface between the ice mass and the water. The
seaward face of a glacier is typically a tall vertical wall of ice, subject to frequent change
as the river of ice flows and icebergs calve off. The top of the face often overhangs the
base, making it difficult to delineate the interface at the surface of the water. But the exact
position of the glacial shoreline is not that important; since the face never remains fixed for
very long, it is always considered to be an approximate line. It is usually easiest to
compile along the top edge of the face, though the endpoints must be down at the normal
shoreline elevation to connect to any adjacent shoreline of a different type. The Glacier
code is not used for the landward limits of the ice. Similar to an Apparent Shoreline
vector, a Glacier vector must be paired with Glacier Extent lines (from the

Natural Feature Miscellaneous class) connected at its endpoints. See 5.10.B below for
more details on glacier extent lines.

J. LAKE OR POND — A lake is any non-tidal body of water mostly or completely
surrounded by land. The shoreline of any lake that contains marine facilities (e.g. piers,
wharves), or is connected to the coastline by a navigable waterway, shall be compiled at
the land-water interface using the feature type Great Lake Or Lake Or Pond. As
indicated by its name, this feature type is used for all bodies large and small, from Lake
Superior to the smallest navigable pond, as long as they meet the criteria above.

K. LOCK — A lock is used where the surface of a navigable waterway changes level, to
allow vessels to be raised or lowered from one water level to the other. A lock is
constructed as a basin with gates or caissons at each end, which can be closed to allow
water to be pumped in or out, raising or lowering the water level in the lock basin. The
shoreline between the gates, inside the basin, is compiled using the feature type Lock.
This shoreline is usually vertical, and is best compiled along the top edge.

L. MEAN WATER LEVEL - This feature type shall only be used to delineate the
shoreline if the contractor is directed to do so in the Project Instructions, or after
consultation with NOAA personnel assigned to monitor the compilation phase of the
project. Mean Water Level is occasionally used in place of Mean High Water in ocean
areas (not lakes or rivers) with little or no tide range, where the MHW level cannot be
accurately determined; most commonly in certain back-bays and lagoons where a tidal
signal is uncertain or irregular. The Mean Water Level code, as used in the Coastal
Mapping Program, should not be misconstrued as representing the Mean Sea Level tidal
datum, or any other tidal-datum-based shoreline. Rather it is simply used to delineate the
land-water interface at the time of the imagery in these non-tidal ocean areas.

M. RAMP — A Ramp is a sloping area of shoreline used for landing or launching vessels.
It is typically constructed of concrete, and is associated with a parking or driveway area
(usually paved) on its landward side. Often small piers or fenders project into the water on
either side of the ramp to help direct the movement of the vessel, or of the equipment used
for hauling the vessel in or out of the water. In tidal areas, the Ramp line shall be compiled
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at the MHW level along the slope. In non-tidal areas the Ramp is simply delineated along
the land-water interface in the imagery.

N. RIP RAP — Rip rap can be mistaken for natural shoreline since it has a sloping surface
and a rough texture, and it is often placed along a naturally curving shore. But it can be
distinguished by the regularity of the texture, and the relative steepness of the slope. Rip
rap in general can be made of various materials, such as rock or concrete, but a particular
layer will tend to be homogeneous in size, depth, and construction. In tidal areas a
Rip_Rap shoreline should be delineated along the MHW level of the slope, but due to the
rough surface this line can be difficult to determine. Usually, since rip rap has a fairly
steep slope, the horizontal position of the waterline does not vary much with the tide level.

O. RIVER OR STREAM - This code should be used to compile the shoreline of non-
tidal rivers and streams which are wide enough to be depicted at scale as double-line
features, with a distance of 0.5 mm or more separating the lines at the compilation scale.
As stated above (5.1.D.viii), tidal rivers are compiled using the MHW shoreline type up to
the Head of Tide. The River Or_ Stream feature type is used beyond the Head of Tide,
upstream to where the banks narrow to less than 0.5 mm separation at compilation scale.
At that point the compiler should pinch the stream down by collecting a point in the middle
of the water, and then continue compiling downstream on the other bank. See section
5.10.D below for guidance on compiling streams less than 0.5 mm wide.

P. SLIPWAY - A slipway, especially when not being used, may appear similar to a ramp
since it is a sloping hard surface leading down to the water, but it is not used for general
landing and launching of vessels. Rather a slipway is used for construction or repair of a
ship. There will often be rails, blocks, and other structures to support a ship under
construction. In tidal areas a Slipway shoreline is delineated along the MHW level of the
slope. Slipways are often associated with Marine Railways (see 5.2.1 below).

Q. WHARF OR QUAY — A wharf or quay provides a place for vessels to berth against
one side in order to load or unload passengers or cargo, in other respects it may appear
similar to a bulkhead. A wharf or quay is distinguished from a bulkhead by how it is used.
Therefore, a compiler must recognize various characteristics that indicate the shoreline’s
purpose. The presence of a ship tied up alongside in the process of loading or unloading
cargo or passengers is an unmistakable sign. Also large amounts of bulk cargo, shipping
containers, cranes, conveyor systems, and other equipment for handling cargo are often
found on a wharf or quay. Note that a pier is also used for berthing vessels in a similar
way, but a pier is generally a longer, narrower structure that projects out from the
shoreline, on or over the water, to provide berthing space on one or both sides. By its strict
definition, a wharf or quay is part of the shoreline, having only one long side running
parallel to the general trend of the coast, and which may project out a bit, but normally no
more than its width along the shore. That being said, for the purposes of this SOW, a large
pier-like structure that projects out from the shore, and appears to be of solid construction
down to the base (not of open construction with water underneath), shall be compiled as
Wharf Or Quay shoreline, as opposed to Pier, even if the feature is labeled as a pier on the
nautical chart (see section 5.2.C below).
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R. UNDETERMINED — When the compiler is unable to confidently interpret the type of
shoreline in a particular area, then one of the “Undetermined” shoreline types should be
used. Most often this is due to the shoreline being obscured in some way, so the
“Undetermined” feature type is almost never used without the “Approximate” modifier
(see 5.1.B above). This feature type is most often used for shoreline under certain bridges
and wide piers where it is unclear whether bulkhead, rip rap, or natural shoreline (or some
combination) is present in the obscured area. As with “Approximate” shoreline, the
compiler should minimize use of “Undetermined” shoreline types as much as possible.
For example, if a short length of shoreline is obscured by a narrow bridge or pier (<1.0 mm
wide at the compilation scale), then it is usually not necessary to classify the obscured
segment as “Undetermined”, especially when the shorelines visible on either side of the
obscured area are both of the same type (Bulkhead, Rip Rap, etc.) But if a significant
length of shoreline is obscured by a wide bridge or pier (>1.0 mm wide at the compilation
scale), then it is often necessary to classify the obscured segment using the

Undetermined  Approximate attribute code, especially if the shoreline types are
inconsistent on either side of the obscured area, and/or if the shoreline does not appear to
pass straight under the alongshore feature in a linear fashion.

S. SHORELINE / ALONGSHORE FEATURE BOUNDARY (S/AFB) — The purpose of
this feature code is to provide an imaginary line connecting gaps in the shoreline, caused
by certain wide (double-line) alongshore features, in order that the shoreline will be
continuous. Some alongshore feature types (Breakwater, Groin, and Jetty) do not have a
true land-water interface (shoreline) running underneath them, but are solid down to the
ground. They project directly out from the shore, but since they are in the

Alongshore Feature class, they cannot substitute for Shoreline. When these features are
wide enough to compile as closed outlines (more than 0.5 mm wide at the compilation
scale), there will be a gap in the shoreline where the feature abuts the land. This gap shall
be closed by a straight line segment using the S/AFB code, coincident with the segment of
the Alongshore Feature line compiled along the inland limit of the feature. The exact
inland limit of the Alongshore Feature, and thus the placement of the S/AFB line, is up to
the compiler's judgment. But one should attempt to depict this inland limit in such a way
as to minimize the length of imaginary shoreline digitized, while still maintaining a
realistic outline of the feature. Note that the vertices of both the Alongshore Feature and
S/AFB lines must connect (snap) exactly to each other, and to the compiled shoreline from
which it projects. See example diagram below:
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Some large projecting piers also are solid to the ground, with no water flowing and thus no
true land-water interface running underneath. But as explained in sections 5.1.Q above and
5.2.C.ii below, these piers shall be compiled as part of the shoreline using the code
Wharf Or Quay, not as Alongshore Features, and thus do not require an S/AFB line.

5.2. ALONGSHORE FEATURE - Alongshore Features include various objects constructed in
the water near the shore that may cross over the shoreline, abut the shoreline directly, or be
completely surrounded by water.

A. WIDTH/LENGTH LIMIT — All alongshore features (except for Marine Railways) may
be compiled as either a single line along the center of the object, or as an outline around
the perimeter of the object, depending on the width of the feature and the compilation
scale. All alongshore features narrower than 0.5 mm at the compilation scale shall be
compiled as a single line along the center. Alongshore features of equal or greater width
than 0.5 mm at the compilation scale shall be compiled as a closed outline around the
perimeter. Some alongshore features will have a combination of wide sections and narrow
sections; so it may be necessary to compile a feature as separate connected sections, some
parts as single-line and some parts as double-line. Generally alongshore features with a
length less than 0.5 mm at the compilation scale shall not be compiled; though in some
cases, distinct sections of a larger structure may need to be compiled, even if they are less
than 0.5 mm in length (see diagram below). Any alongshore features that project less than
0.5 mm from the shoreline shall not be compiled. This even applies to very long structures
that are parallel to the shoreline. If the furthest point of any part of the feature is still closer
than 0.5 mm to the nearest point of shoreline, then the feature shall not be compiled. On
the other hand, if any part of the feature is at least 0.5 mm away from the nearest point of
shoreline, then the entire structure shall be compiled.
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All of these alongshore features project more than 0.5 mm from the shoreline, but contain sections
that are less than 0.5 mm in length. Small connector sections shall be compiled. Small outer sections
that project seaward from the main structure shall be compiled, but inner sections shall not. Small
sections that are parallel to the shore shall not be compiled, except for the end of a T-structure having

a combined length of both arms greater than 0.5 mm.
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B. CONNECTIVITY — Double-line alongshore features shall have no gaps, dangles, or
overlaps. Features consisting of multiple connected sections (such as main piers with one
or more attached finger piers) shall be compiled such that the sections snap together
exactly at vertices. Alongshore features that meet the shoreline at the same elevation (as
opposed to crossing over) shall connect (snap) exactly at vertices on the shoreline to which
they are connected. Specific compilation and connectivity rules have been developed for
double-line alongshore features to aid NOAA in applying the features, with proper
symbolization on the raster nautical chart, and with correct attribution in the Electronic
Navigational Chart (ENC). Generally if an alongshore feature (or section of one) is
compiled as a closed line that begins and ends at the same point, then it will be considered
an area feature surrounding a solid surface. But if a section of an alongshore feature is
compiled as an open line, beginning and ending at different points, then it will be
considered a narrow perimeter feature surrounding an interior area of open water (see

diagrams below).

Area pier (double-line delineation)

b/e

This shows a pier in two sections, including a small
linear portion (red) extending from shore and
connecting to a larger section (black), which is a
solid surface, more than 0.5 mm wide at the
compilation scale. The larger section is compiled as
one segment beginning (b) and ending (e) at the
same vertex, thus representing a polygon.

Perimeter pier (single-line delineation)

€

b

This shows another pier in two sections, although in
this case both sections of pier surface are less than
0.5 mm wide. To ensure that the pier is properly
symbolized on the chart as “open” (water in the
interior) rather than a solid surface, the black
segment is intentionally delineated with separate
beginning and ending points.
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C. PIERS — Piers may be fixed, floating, or in ruins. The entire extent of a pier shall be
compiled, even any portion that may be landward of the shoreline. If the compiler has
strong reason to believe that a pier is temporary or seasonal, then it should not be
compiled; though if permanent piles are visible, which may support the pier, they may
need to be compiled as individual piles, or as a linear obstruction.

i. Connection To Shoreline — Intact piers (fixed or floating) shall always connect to
or cross over the shoreline, and shall never be completely on the land or in the
water. Piers in ruins may be completely in the water. An intact long and narrow
mooring structure, that may appear similar to a pier but is completely surrounded
by water with no connection to the shoreline, would be compiled as a Platform (see
section 5.4.C below).

i. Shoreline Under Piers — A large pier of open construction, that crosses over the
shoreline may obstruct the compiler’s view of the shoreline beneath, and may
require the use of an “Approximate” and/or “Undetermined” shoreline feature type
(see 5.1.B and 5.1.R) in the obscured area. A large pier of solid construction,
which does not have an actual land-water interface running underneath, shall be
compiled as shoreline (see 5.1.Q Wharf Or Quay above), and not as an Alongshore
Feature — Pier.

iii. Finger Piers — Often a large pier will have a number of smaller “finger piers”
extending from it. Most finger piers should only be compiled if their lengths are
greater than or equal to the 0.5 mm minimum length for Alongshore Features, and
there is at least 0.5 mm separation between them. Though, some small finger piers
that project seaward from the outer sections of a larger pier structure should be
compiled, even if less than 0.5 mm in length (see diagram in 5.2.A above). If the
finger piers are long enough to compile, but are closer together than 0.5 mm, then it
will be necessary to compile only a representative selection of them. Usually in
this case compiling every other finger pier is sufficient. If the finger piers are
obscured by a roof (covered slips) then only the main/central pier should be
compiled (see example in 5.8.A.iv — Buildings on Piers below). In cases where
structures designed to lift or support boats out of water extend from or are parallel
to piers, these should be compiled whenever they meet the compilation
specifications above, and the term "Boat lift" should be entered into the
Information field.

iv. Floating Piers — Small piers in areas with variable water levels are often
constructed so that the pier floats on the surface, rising and falling with the
changing water level. Often floating piers will have a fixed part connected to the
shore, and an articulated sloping section that connects the fixed part to the floating
part. Floating piers are most easily distinguished in imagery acquired at low water
stages, since in that situation a pier appearing down near the water level would
have to be floating, otherwise at higher water levels the pier would be covered,
making it unsuitable as a mooring structure.
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v. Pier In Ruins — A pier, or section of a pier, that appears to be dilapidated, often
with portions of its surface deck broken or missing, and no longer appears to be
used as a functional mooring structure, should usually be compiled as Pier Ruins.
As mentioned above, a pier in ruins may be completely surrounded by water, and
may or may not connect to or cross over the shore. A feature compiled with this
Pier Ruins code must be mostly bare at high water. If, on the other hand, pier
ruins are visible, but are mostly situated below MHW, then the feature shall be
compiled as Obstruction Linear — Ruins Undetermined Covers _Uncovers or
Ruins  Undetermined Submerged, with “Pier ruins” entered into the Information
field (see 5.4.K below). A general rule of thumb is if “more water than pier” is
visible among the ruins at MHW, then compile it as an Obstruction; but if “more
pier than water” is visible, then compile it as an Alongshore Feature. If an area of
widely scattered pier ruins is visible in the water, then it should probably be
compiled as a Danger Area — Foul with “Scattered pier ruins” entered into the
Information field. Note that this guidance on pier ruins also applies to bridge ruins
(see 5.2.E.v below).

D. BREAKWATERS — A breakwater is a structure often found at the seaward side of a
harbor or other anchorage area, placed to protect the area from waves. It may extend from
the shore, or from another feature such as a pier, or it may stand out in the water by itself.
Some breakwaters are not associated with harbors, but are constructed just seaward of and
parallel to a natural shoreline in order to mitigate erosion, and encourage shore deposition
(beach growth) behind the breakwaters. A breakwater is usually bare, but some may have
parts that cover and uncover, or are submerged. It is often made of piled up stone, but may
be built from a variety of materials, though it is usually fixed and solid. The compiler can
often see a distinct calming of the wave action on the protected side of a breakwater
compared with the seaward side. A breakwater is not normally used for mooring vessels,
but occasionally one may see a vessel anchored beside, or even tied to a breakwater.

E. BRIDGES — There are four types of bridges: Fixed, Opening, Footbridge, and
Pontoon. Each of these types can be further classified as intact, in ruins, or under
construction; leading to 12 different possible feature codes used for bridges. The compiler
shall only compile bridges that cross over some body of water, including single-line
streams or wetlands. The water body does not need to be navigable, but it must be more
than a simple drainage culvert. Minor culverts shall be ignored. Bridges must be open
underneath, elevated above the surface, with the exception of pontoon bridges which float
on the surface of the water body. Solid causeways are not compiled as bridges. An intact
bridge can never be completely offshore with no connection to the land, though a bridge in
ruins or under construction can be entirely surrounded by water. Bridges will often
obscure a portion of the shoreline, and may require the compiler to use an “Approximate”
or “Undetermined” shoreline feature type underneath (see 5.1.B and 5.1.R above).

1. Bridge Supports — Any bridge abutments and supports (pylons) within a
navigable waterway are a hazard to the mariner, and should be compiled if
possible. Bridge supports landward of the shoreline can be ignored. Often, due to
relief displacement (especially with a high bridge) the compiler can see part, if not
all, of the line where the support intersects the water. The portion of the bridge
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support that can be seen in the imagery should be compiled as shoreline using the
Bulkhead Or Sea Wall code and the portion that cannot be seen should be
compiled as Undetermined  Approximate shoreline. In either case, the compiler
shall enter “Bridge support” into the Information field. Make an effort to view the
bridge on every image on which it appears, in order to accurately measure the
support, and minimize the use of Undetermined Approximate as much as
possible. If you suspect a bridge support exists, but no part of the feature is visible,
do not try to compile it.

i1. Roads and Bridges — A road or railroad overpass that does not cross a body of
water shall not be compiled as a bridge. A road or railroad supported by a bridge
shall not be compiled on or through the bridge, but shall connect (snap) to the
bridge at both ends. Roads or railroads that cross under bridges (or other roads for
that matter) should be continuous with no break for the underpass. See 5.9 below
for more on roads.

iii. Opening Bridges — Bridges having sections which open to permit passage of
vessels shall have each individual section compiled independently. All sections
shall be connected (snapped) at the corner vertices of adjoining sections, and
attributed in the following manner:
a. Fixed — Portions of a bridge which are permanently fixed (typically the non-
moving sections attached to the shore) shall be compiled as Bridge Fixed.
b. Opening — The movable section of a bridge that opens, typically the center
section, which often allows smaller vessels to pass underneath, but must be
opened to allow larger vessels (exceeding a stated vertical clearance) to pass,
shall be compiled as Bridge Opening, except in the case of an opening
pontoon bridge (see below). The opening section of a bridge shall always be
compiled in the closed position, even if it appears open in the imagery.

iv. Pontoon Bridges — This attribute code shall be used for any bridge, or section of
bridge, supported on anchored structures that float on the surface of a water body.
Vessels typically cannot pass under sections of bridges supported by pontoons. In
cases where a section of a pontoon bridge is able to be moved (floated) open to
allow for the passage of vessels, the opening portion shall be compiled (in the
closed position) as a separate feature using the same Bridge Pontoon code as the
non-opening portion, but with “Opening section” entered into the Information field.

v. Bridge in ruins — Features compiled using any of the types of bridge “Ruins”
codes must be mostly bare (above MHW). Bridge ruins that are mostly below
MHW (covers/uncovers or submerged) shall be compiled using the attribute code
Ruins_ Undetermined, in the Obstruction_Linear class. Follow the same guidance
provided for Pier in Ruins (5.2.C.v) above.

F. FENDERS - Fenders are often found under bridges to protect the supporting structure
from collisions with vessels; and at the entrances to locks and ferry terminals, to help guide
vessels into a narrow opening. They usually appear as rather narrow linear structures,
often with slight curves especially at the ends. It is rare to see a fender wide enough to
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compile as a double-line feature. Fenders at locks and ferry terminals are usually attached
to the outer lock or pier structure, extending into the water on one or both sides of the
entrance channel. Fenders under bridges may be connected to the bridge supports, but
often are not connected, standing free just beside the supports. Fenders are often obscured
by bridges. The compiler shall delineate as much of the fender as can possibly be seen in
the imagery. If the fender can be seen on both sides of a bridge, and the obscured part is
not too long, the compiler might be confident that the fender continues in a straight line
under the bridge, and the obscured section could be delineated. But if the compiler is not
confident of the existence or position of the obscured portion of the fender, then that
section should not be compiled, as there are no “approximate” feature types in the
Alongshore Feature class.

G. GATES — These features are found at the entrances of locks and permanent dry docks.
Gates are used to seal these openings, and are therefore always delineated as connected
(snapped) to the lock or dry dock structure. A gate shall be compiled in the closed
position, even if it appears open in the imagery. If a gate is in two parts, then each part
shall be collected as a separate feature, though they should normally snap together.

H. GROINS AND JETTIES — These features are similar in that they both extend into the
water from the shoreline in order to direct the alongshore current flow, and to control the
scouring and deposition patterns of coastal sediments. The difference is that a jetty is
typically constructed at the entrance to a river, channel, or harbor in order to maintain the
opening and protect it from silting; while a groin is usually a much smaller structure
designed to control beach erosion. Like breakwaters, groins and jetties are fixed and solid,
may have bare parts and covered or submerged parts, and they are usually made of piled
boulders or concrete blocks.

I. MARINE RAILWAY — A marine railway is a sloping track used for hauling a vessel
out of the water, or for lowering a vessel into the water. Typically, the majority of the
feature is located landward of the shoreline. Any part of a marine railway that is visible
seaward of the shoreline shall be compiled using the Covers Uncovers_ Or Submerged
code, and any part that is landward of the shoreline shall be compiled using the Bare code.
In any case, a marine railway shall always be compiled as a single-line along the center of
the track, never as an outline (this is an exception to the general width limit specification
for Alongshore Features). Sometimes a vessel or empty cradle can be seen, which
simplifies the identification of this feature type, but often the only sign is a set of tracks
sloping down into the water. They are most often located in port areas, where vessel repair
and maintenance facilities are commonly available. The sloping shoreline in the vicinity of
a marine railway should usually be compiled as a Slipway (see 5.1.P above).

J. TRAINING WALL — The function of a training wall is similar to that of a groin. Buta
training wall is different in that it is often submerged and separated from the shoreline, and
may be aligned at various angles to the shoreline, rather than just perpendicular to the
shoreline like the typical groin. Training walls are also relatively rare, and may only be
seen in projects that include large rivers or areas with strong tidal currents, where dredged
channels are subject to frequent heavy silting. Training walls may be referred to by other
local terms, such as Wing Dam or Pile Dike.
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K. UNDETERMINED - This feature type shall be used for other man-made near shore
structures that seem to be in the Alongshore Feature category, but cannot be fit into any of
the classifications above. This code shall not be used for other structures in the coastal
zone that are included in other feature classes, such as obstructions and cultural features. If
the Undetermined Alongshore Feature type is used then the compiler should enter
descriptive information about the feature into the Information field, if possible.

5.3. OBSTRUCTION POINT — An obstruction can be natural or man-made, but it will always be
fixed to or lying on the seabed, not floating. An obstruction must be at least | mm seaward of the
shoreline (at the compilation scale) to be compiled. Any obstructions closer than 1 mm, or on the
landward side of the shoreline, shall be ignored. An obstructing feature cannot be compiled as a
point unless it is smaller than 0.5 mm at the compilation scale. A feature equal to or larger than
0.5 mm would have to be compiled as a line using a different feature class. The size of a feature is
determined by the longest dimension of the object’s outline as it would appear at the level of the
shoreline (usually MHW). Also, a point obstruction shall not be compiled within 0.5 mm of
another compiled feature. With a small group of obstructions that are too close together to
compile individually, the most navigationally significant (most prominent and seaward) ones that
are at least 0.5 mm from each other should be compiled. With a larger group, a representative
pattern of the most significant obstructions should be compiled within a Foul line (Danger Area
class). If a feature in one of the other point classes is in the same location as an Obstruction Point
feature (such as when an Aid To Navigation is fixed to a rock) then the other feature takes
precedence and the obstruction is not compiled.

Note that when classifying a point type obstruction as Bare, Covers/Uncovers, or Submerged, only
rocks and coral heads use the specifications in the table in section 4.7 above. The classification of
all other obstructions is based on the definitions of these terms in the C-COAST Glossary
(Attachment F).

A. ROCK — In most projects rocks are the most common obstructions a compiler will see.
A rock is a discrete object, separated from other rocks by deep water or unconsolidated
sediments. A bare rock should be compiled at the center point of the area above the
shoreline level (usually MHW). This center point is not necessarily at the highest point of
the rock, nor is it usually at the center of the entire visible rock mass. A covering or
submerged rock should be compiled at the center point of the entire rock mass visible in
the imagery. High points on ledges and reefs should be compiled as rocks (Bare or
Covers/Uncovers) if they protrude a significant amount above the feature, and are thus of
value to the mariner. Note that a non-rocky natural islet (small clump of marsh, bare sand
bar, etc.) that meets the specifications above for an Obstruction Point may need to be
compiled as a bare rock feature, with an appropriate description entered into the
Information field (see Section 5.1.C above).

B. CORAL — A discrete head of living coral is compiled using the same rules of
application as a rock, except that it can never be bare, as the organisms that make up the
coral would die if allowed to dry out. A bare coral head is assumed to be dead, and is
compiled using the Rock Bare feature code. It is difficult to distinguish coral from non-

K —Page 23



living rock without extensive local knowledge of the project area, but it is generally found
in the warmer waters of the lower latitudes. Coral is common throughout southern Florida,
and islands in the Caribbean and tropical Pacific. Charts in these regions will often have
labels and symbols indicating areas of coral. The compiler should use this information
from the charts, and other available sources, to help differentiate rock from coral in the
imagery. Note that in many Pacific islands the natural rock is often basalt, which is much
darker (even black) compared to most corals.

C. SNAG/STUMP — This feature can be only Covers/Uncovers or Submerged now. The
feature type Snag Or Stump Bare may no longer be used. If a bare stump is visible, it
shall be compiled as a general Obstruction Bare, with “Stump” entered into the
Information field. See the glossary in Attachment F for the definition of Snag or Stump,
but it should be noted that this feature, like any other obstruction, must be fixed to the
bottom. A floating branch or log shall not be compiled.

D. WRECK MAST - Occasionally with a sunken shipwreck only a mast is still visible. In
this case the wreck is compiled using one of the Wreck Mast feature codes (Bare or
Covers/Uncovers). Note that this feature does not include a submerged type. In reality,
the Mast feature is very rare, and it is highly unlikely that the compiler will have the
occasion to use it. If'a wreck is encountered, it is much more common to see a significant
area of the wreck’s hull, which would be outlined as a linear obstruction.

E. GENERAL OBSTRUCTION — Any other fixed discrete point object that hinders,
endangers, or prevents the passage of a vessel, and cannot be classified as any of the above
feature types or as a feature in another point class, shall be compiled as an

Obstruction_ Bare, Obstruction Covers_Uncovers, or Obstruction Submerged. The
compiler shall enter descriptive information about the feature into the Information field of
the GC. For example, an individual bare tree (or small group of trees) standing in the
water at least 1 mm (at the compilation scale) from the shoreline would be collected as an
Obstruction__ Bare, with “Tree” (or “Trees”) entered into the Information field.

5.4. OBSTRUCTION LINEAR — The Obstruction Linear class has several different feature
types and sub-types with some unique rules of application.

A. FLOATING FEATURES — This class includes a number of floating feature types, such
as platforms, vessels, barriers, and dry docks. In general, the compilation of floating
objects is not desirable within the NOAA Coastal Mapping Program, since providing a
highly accurate position (at the time of imagery) of a feature that is temporary or moves
about, is of little use to marine navigation. Nevertheless, in some cases it is permitted, or
even required, to delineate floating obstructions; such as when confirming the existence
and position of previously charted features, or when the compiler has access to older
imagery that shows a feature in approximately the same position as in the current imagery.
But in most cases, when the compiler identifies one of these floating obstructions that is
not already on the chart, and has no reasonable expectation that the object is permanent,
then it should not be compiled.
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B. SIZE LIMITS — The minimum length for a linear obstruction is 0.5 mm, and it must be
at least 0.5 mm wide (with some exceptions) to be compiled as a double-line feature. A
long obstruction, narrower than 0.5 mm shall be collected with a single line along its
center. Double-line obstructions should normally be closed outlines, with no overlaps or
gaps. A linear obstruction must extend at least 1.0 mm seaward of the shoreline to be
compiled.

C. PLATFORM - Platforms must be separated from the shoreline, and completely
surrounded by water. If any part of a platform-like object connects to or crosses over the
shoreline, then it cannot be a platform, and probably should be collected as a Pier. A
mineral platform could be a massive oil or gas drilling structure, or a small maintenance
landing beside a well-head. Observation platforms are typically elevated to provide a view
of the surroundings, and may support a roof, though the sides are normally of open
construction. Any other platforms that do not fit in the named categories should be
collected as Undetermined, with descriptive text entered into the Information field. A
platform in ruins should also include a description of its former function if known. All
platforms shall always be compiled as double-line features (closed outlines) without regard
for feature width. A very narrow feature that extends from or between larger sections of a
platform should usually be compiled as a linear obstruction with an appropriate description
entered into the Information field (“Berthing structure”, “Catwalk™, etc.) A pier shall
never extend from a platform.

D. WRECK - The outline of the hull of a single wrecked ship is compiled using this
feature type. An area of multiple wrecks, or broken and scattered remains of a vessel,
would be delineated using the Wreckage code (see 5.11.D below). For charting purposes,
submerged (or sunken) refers to a wreck, or part of a wreck, that is below the sounding
datum for the chart. A sunken wreck is considered “dangerous” if its depth below the
sounding datum is less than 11 fathoms (66 feet, or 20 meters). It is extremely unlikely
that any wreck deeper than 11 fathoms would be visible in aerial imagery, and so the
Wreck Submerged Non dangerous feature type is practically never used. Wrecks may
be sloping, and are often compiled with their Bare, Covers/Uncovers, or Submerged
portions delineated as individual connected lines. The bare part of a wreck may even cross
over the shoreline.

E. PERMANENTLY DOCKED VESSEL — A vessel should only be considered to be
permanently docked if some fixed structure has been constructed around it or in its path
which physically prevents the vessel from being moved. It may still be able to float up and
down with changing water levels. This code shall only be used to outline the vessel itself.
The enclosing structure would be compiled using some other appropriate code. A
Permanently Docked Vessel must be located seaward of the shoreline. A vessel displayed
on land is not an obstruction, but it could possibly be a building.

F. CRIB — See the glossary in Attachment F for a good description of this feature. Note
that most cribs are too small to show as a line, and should be collected as a point type
obstruction, with “Crib” entered into the Information field. Cribs that do meet the
minimum size requirement shall be delineated as a closed (snapped) outline.
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G. FISH STAKES — This row, outline, or area of stakes may appear like a fence in
shallow water. The stakes may be used to define a fishing area, as supports for netting, or
as a system for catching or confining fish. A collection of stakes may be the remains of a
fish trap that is no longer functional (see section H below).

H. FISH TRAP — Fish traps can vary greatly in size, from small basket-like devices only a
meter or two long, to extensive structures many tens of meters across. They are found in
shallow water, most typically in or near the mouth of a stream or narrow inlet. Only large
fish traps are likely to be identifiable in the imagery. They may be constructed of various
materials and designs, but generally consist of some fencing or netting supported by piles
or stakes, arranged in the waterway in such a manner as to funnel fish through a small
opening into a larger area or chamber from which they cannot easily escape. Some fish
traps are floating structures. Only those that are fixed in place, and appear to be relatively
permanent should be compiled.

I. FLOATING BARRIER — These features appear as long thin objects floating on the
surface, either curving, or as a series of connected straight segments. They are often
secured at one or several points along their lengths. A floating barrier may be compiled as
a closed or open linear feature. As with other floating features it should only be compiled
under the circumstances defined in Section A above.

J. FLOATING DRY DOCK - See the glossary in Attachment F for a good description of
this feature. Floating Drydocks are typically quite large, and when compiled should
always be delineated as a closed outline. As with other floating features it should only be
compiled under the circumstances defined in Section A above.

K. UNDETERMINED RUINS — This is a general code used for any fixed obstructing
linear feature in the water that is in a ruined state, and that cannot be fit into any other
category of ruined structure, in this or in another feature class. This feature may be
compiled as a single line along the center of a narrow length of ruins, or as a closed or
open outline around an area of ruins. If the Ruins Undetermined feature type is used then
the compiler should enter descriptive information about the feature into the Information
field, if possible. This feature type is used for pier and bridge ruins that lie mostly below
the MHW datum, and are compiled as covers/uncovers or submerged.

L. GENERAL OBSTRUCTION — Any other fixed linear object that hinders, endangers,
or prevents the passage of a vessel, and cannot be classified as any of the above feature
types or as a feature in another linear class, shall be compiled as an Obstruction  Bare,
Obstruction  Covers_Uncovers, or Obstruction Submerged. The compiler shall enter
descriptive information about the feature into the Information field of the GC.

5.5. FREESTANDING MARINE FEATURE — This feature class includes Piles, Dolphins, and
Stakes (also Tripodals which are a special case of Dolphins). Freestanding Marine Features shall
only be compiled if they are in the water, at least 0.5 mm (at compilation scale) seaward of the
shoreline and any alongshore features. Any Freestanding Marine Feature closer than 0.5 mm to
the shoreline or to an alongshore feature shall be ignored. Freestanding Marine Features also shall
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not be compiled within 0.5 mm of each other. In the case of a small group of these features that
are too close together to compile individually, only the most navigationally significant ones that
are at least 0.5 mm from each other should be compiled. A larger group or long row of many
Freestanding Marine Features should be delineated by a closed outline around the group, or by an
open line along the row, using the Obstruction code (in the Obstruction_Linear class) with the
type of feature entered into the Information field (ex. “Row of piles”). A large group of closely
spaced stakes that are used for the collection or confinement of fish would be delineated with the
Obstruction_Linear type Fish Stakes.

The compiler should generally not compile numerous piles, rows of piles, or pilings, immediately
adjacent to or between piers and other alongshore features, even if the piles are more than 0.5 mm
from the pier and are spaced at least 0.5 mm apart. Since mariners expect to encounter numerous
piles in the vicinity of alongshore features, their inclusion would only create unnecessary
congestion of detail on the chart products. In these areas only the most seaward piles that are
relatively isolated, hazardous, or otherwise significant, or piles that are already charted should be
compiled.

If a Freestanding Marine Feature (such as a pile) is simply functioning as a support structure for an
aid to navigation (such as a daybeacon), then the aid to navigation takes precedence and shall
always be compiled, while the supporting Freestanding Marine Feature shall be ignored.

Freestanding Marine Features shall always be collected at the top center of the feature. Piles and
Stakes can be collected as Bare, Covers/Uncovers, or Submerged; but, except for those in ruins,
Dolphins (and Tripodals) can only be collected as Bare. Individual stakes are quite small, and
often cannot be seen in aerial imagery.

It is common to encounter Dolphins that are too large to be compiled as point features. A Dolphin
having a length equal to or larger than 0.5 mm (in its longest dimension) shall be compiled as a
closed outline, using the Bulkhead Or Sea Wall code in the Shoreline feature class, with
“Dolphin” entered into the Information field.

5.6. LANDMARK - The requirement for compiling Landmarks in coastal mapping projects has
two purposes: Verifying the existence, identity, and position of currently charted landmarks; and
Recommending the addition of new landmarks to the chart.

A. CHARTED LANDMARKS — The compiler shall search within the limits of the stereo
imagery for all landmarks shown on the nautical charts covering the project area. For each
landmark identified, the compiler shall verify that the type of feature seen in the image
agrees with the type of landmark shown on the chart (ex. “TOWER?”), and shall accurately
compile the landmark using the appropriate feature code. If the text of the Landmark
TYPE code in C-COAST does not exactly match the label on the chart (such as if the label
is abbreviated or contains a secondary name) then the compiler shall enter the full label, as
it is shown on the chart, into the Information field of the compiled landmark, using all
uppercase letters. If a charted landmark’s label or position does not match the feature in
the image, then the compiler shall compile the landmark with the correct position and
attributes, and shall make a notation in the Chart Evaluation File (CEF) indicating t