Appendix F - Federal Agency MCAs

U.S. Air Force (USAF)

The mission of the United States Air Force is to fly, fight and win in air, space and cyberspace. Our
rich history and our vision guide our Airmen as we pursue our mission with excellence and
integrity to become leaders, innovators, and warriors.

The Air Force primarily uses lidar data for several aspects of construction planning and management. The
data also serve the Air Force needs for managing its real property as well as environmental modeling.
Data are used for site analysis, facility and roadway planning and construction, storm water modeling,
utility system planning, and force protection.

The Air Force collects and manages GIS data in a centralized repository, available to all bases. Imagery
and lidar are generally collected on a three- to five-year cycle. A new project requirement could speed up
the refresh rate, and if suitable data are available from a state or local entity, the refresh rate may be less
frequent. The Air Force standard lidar collect is eight points per square meter, and the data is made
available as 0.5-meter DEMs and surface models. Few installations are on the coast; bathymetry
requirements are minimal and available data are typically used. Nearshore bathymetry is used for
assessment of real property risks from sea level rise along with shoreline erosion and dredging analysis.
Base real property inventories also require building lowest floor elevations.

Additional potential future benefits could be realized by the Air Force for numerous Business Uses that
require inland topography and nearshore bathymetry at various Quality Levels and update frequencies.

The Air Force has identified Business Uses and Mission Critical Activities that rely on elevation data and
would benefit from enhanced elevation data. Summarized details of elevation data requirements and
benefits received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits

Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety

Name Operational Benefits | Customer Service Outreach

Benefits

BU 01— DoD: 60627 | Water Supply and | Inland Topo QL2 4-5 years $47,020 $5,396 Moderate | Major Moderate
Water Supply | Department of Quality
and Quality the Air Force

(USAF)
BU 06 — DoD: 60628 | Natural Inland Topo | QL2 4-5 years $245,902 $345,926 Major Major Major
Natural Department of Resources
Resource the Air Force Conservation
Management | (USAF)
BU 07 - DoD: 60629 | Wildlife and Inland Topo QL2 4-5 years $11,387 $2,312 Moderate | Major Moderate
Wildlife and | Department of Habitat
Habitat the Air Force Management
Management | (USAF)
BU 12 - DoD: 60630 | Renewable Inland Topo QL2 6-10 years | Unable to quantify Unable to quantify | Moderate Moderate None
Renewable Department of Energy Resources
Energy the Air Force
Resources (USAF)
BU 13- 0il | DoD: 60631 | Oil and Gas Inland Topo QL2 Annually $4,075 Unable to quantify | Minor Major Major
and Gas Department of Resources
Resources the Air Force

(USAF)
BU 14— DoD: 60632 | Cultural Inland Topo QL1 4-5 years $4,335 $744 Moderate | Moderate | Minor
Cultural Department of Resources
Resource the Air Force Preservation and
Management | (USAF) Management
BU 15— DoD: 60633 | Flood Risk Inland Topo QL1 3-5 years $1,144,455 $94,792 Major Moderate Major
Flood Risk Department of Management
Management | the Air Force

(USAF)
BU 16 —Sea | DoD: 60634 | Sea Level Rise Inland Topo QL1 4-5 years $488.879 Unable to quantify | Moderate Moderate Moderate
Level Rise Department of and Subsidence Nearshore QL1B 2-3 years Unable to quantify Unable to quantify | Major Major Minor
and the Air Force Bathy
Subsidence (USAF)
BU17- DoD: 60635 | Wildfire Inland Topo QL1 4-5 years $38,186 Unable to quantify | Major Major Major
Wildfire Department of Management,
Management | the Air Force Planning, and

(USAF) Response
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MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 18— DoD: 60636 | Homeland Inland Topo QL1 3-5 years $167,159 $1,320 Moderate | Moderate | Major
Homeland Department of Security, Law
Security the Air Force Enforcement,
(USAF) Disaster
Response, and
Emergency
Management
BU 19 — Land | DoD: 60637 | Land Navigation | Inland Topo QL1 3-5 years $120,293 $4,857 Minor Major Major
Navigation Department of and Safety
the Air Force
(USAF)
BU 21 - DoD: 60638 | Aviation Inland Topo QL2 3-5 years $40,231 $23,422 Minor Moderate | Major
Aviation Department of Navigation and
Navigation the Air Force Safety
(USAF)
BU 22 - DoD: 1065 Air Force Inland Topo QL1 3-5 years $1,000,000 $236,175 None Moderate Major
Infrastructure | Department of Installation
Management | the Air Force Management and
(USAF) Airborne
Collection
BU 28 — DoD: 60639 | Telecommunicati | Inland Topo QL2 Annually Unable to quantify Unable to quantify | Minor Minor Minor
Telecom- Department of ons
munications | the Air Force
(USAF)
BU 29— DoD: 60640 | Military Inland Topo QL1/QL2 3-5 years $27,697 Unable to quantify | Major Major Major
Military Department of

the Air Force
(USAF)
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MCA Title: Water Supply and Quality

: [ CANADA i~
F~ 1
[~ A
/ 47
4 ¢ N
{ ! |
.JI :
- L&
i
T { B,
i LY kY
o ' LR
= L= .
— — Y
b ' 3\\ il
kS L__¢
4 ".\
AMERICAN SAMOA ™
e e l\\‘v"rﬂ.ﬂ\
ju»-'. b
—_— " MEXICO
ALASKA
N HAWAT || GUAMAND — + || PUERTO RICO AND
< — NORTHERN 4% || US. VIRGIN ISLANDS
et &~ A MARIANA !
o _ AN . ISLANDS
L oG P
=y V_p-.,,; - ol < "-J . St
. T Ak % O, = 0
N ; () N =
ey i Y r 5 2
L ‘_rf.':"!
—— || R e ——
Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 500 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Fate and transport of contaminants. Pollution risk mitigation. Runoff and
sedimentation analyses. Point- or non-point source pollution modeling.
Management of contaminants and marine debris - point, non-point, vessel,
and atmospheric pollution; spills; trash.

MCA Title Water Supply and Quality

MCA ID 60627

Organization Type Federal Agencies and Commissions
Organization Name DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 01 - Water Supply and Quality

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground

Required

Tops of buildings, structures, objects

Nice to have

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Highly desirable
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

50 sq mi - 999 sq mi (e.g. small county or County Equivalent,
District of Columbia, etc.)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2

Order

Update Frequency 4-5 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Up to 20 cm
Error

How far onshore
needed
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Required

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Bathy Data

Within Inland

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

at the 95%

Up to the required
Total Vertical
Uncertainty (TVU)

confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Highly desirable

DTM

Required

DEM

Required

Raw point cloud data

Nice to have

Classified point cloud

Highly desirable

Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Highly desirable

Additional breaklines for hydro-
enforcement of culverts

Nice to have
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Highly desirable

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Highly desirable
rates

Land use/land cover Highly desirable
Wetlands Required
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Highly desirable

Landmark features

Nice to have

Cultural resources

Nice to have

Coastal and riverine structures

Highly desirable

Overhead structures

Lowest Floor Elevation of Buildings

Nice to have

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

Minor

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Moderate

Environmental Major

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $47,020
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Moderate Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Future annual customer Annual dollars | $5,396
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate
Environmental Major
Public safety, including life Moderate

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps Yes

Cross sections Yes

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 3
Vertical accuracy 2
Update frequency 1
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MCA Title: Natural Resources Conservation
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0 250 S00 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity Conservation engineering. Soils and wetlands mapping and

characterization. Modeling of biological and ecological systems. Erosion
control. Rainfall penetration studies, impervious surfaces. Assessment of
blue carbon stocks.

MCA Title Natural Resources Conservation

MCA ID 60628

Organization Type Federal Agencies and Commissions
Organization Name DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 06 - Natural Resources Conservation

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required
Tops of buildings, structures, objects Required
Tops of vegetation Required

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory Highly desirable
River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Highly desirable

Sea surface

Nice to have

Ocean/sea bottom (>10 m deep)

Nice to have

General Geographic Area and Size

Average geographic extent of day-to-day area

Less than 1 sq mi (e.g. plot, acre, small study area)

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,

rock, etc.
Description of smallest 3D features
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/IHO QL2
Order
Update Frequency 4-5 years
Event type(s)
Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Up to 20 cm
Error

How far onshore
needed

How far down the
beach profile needed
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Requirements Inland Topo

Inland Bathy Nearshore Bathy

Offshore Bathy

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Required

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

at the 95%

Up to the required
Total Vertical
Uncertainty (TVU)

confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Required

DTM

Required

DEM

Required

Raw point cloud data

Required

Classified point cloud

Required

Edited/cube XYZ

Full waveform

Nice to have

Bathymetric Attributed Grid (BAG)

Breaklines required for standard Required
hydro-flattening
Additional breaklines for hydro- Required

enforcement of culverts
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Highly desirable
rates

Land use/land cover Required
Wetlands Required
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Required

Landmark features

Nice to have

Cultural resources

Highly desirable

Coastal and riverine structures

Highly desirable

Overhead structures

Lowest Floor Elevation of Buildings

Nice to have

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

Minor

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major

Environmental Major

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $245,902
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Future annual customer Annual dollars | $345,926
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major
Environmental Major
Public safety, including life Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Contours

Yes

Hillshades

Yes

Slope maps

Yes

Aspect maps

Yes

Curvature maps

Cross sections

Yes

Height-Above-Ground
maps

Yes

Viewshed maps

Yes

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Yes

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency

DoD: Department of the Air Force (USAF) — 21




MCA Title: Wildlife and Habitat Management
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 S00 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Conservation planning for wildlife refuges and marine sanctuaries.
Conservation of critical habitats. Management of diverse migratory bird
habitats, coral reef and coral communities, marine mammals, protected
fish species, and trust resources.

MCA Title Wildlife and Habitat Management

MCA ID 60629

Organization Type Federal Agencies and Commissions
Organization Name DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 07 - Wildlife and Habitat Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Nice to have

Tops of vegetation Required

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Highly desirable

Subcanopy of vegetation/understory Highly desirable

River/lake bottom Highly desirable

Nearshore elevation (<10 m deep) Highly desirable

Sea surface

Nice to have

Ocean/sea bottom (>10 m deep)

Nice to have

General Geographic Area and Size

Average geographic extent of day-to-day area

75,000 sq mi - 199,999 sq mi (e.g. large state or medium
multi-state region)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2

Order

Update Frequency 4-5 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Up to 20 cm
Error

How far onshore
needed
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Highly desirable

Hydro-enforcement

Highly desirable

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Bathy Data

Within Inland

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

at the 95%

Up to the required
Total Vertical
Uncertainty (TVU)

confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Highly desirable

DTM

Highly desirable

DEM

Required

Raw point cloud data

Highly desirable

Classified point cloud

Highly desirable

Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Nice to have

Additional breaklines for hydro-
enforcement of culverts

Nice to have
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Highly desirable

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Highly desirable
rates

Land use/land cover Highly desirable
Wetlands Highly desirable
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Highly desirable

Landmark features

Highly desirable

Cultural resources

Nice to have

Coastal and riverine structures

Nice to have

Overhead structures

Lowest Floor Elevation of Buildings

Not required

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

None

Mission-driven performance
improvements

Moderate

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate

Improved customer experience Minor

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Minor

Environmental Major

Public safety, including life and Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Moderate Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $11,387
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Moderate Unable to
timeliness provide
Improved customer Moderate Unable to
experience provide
Future annual customer Annual dollars | $2,312
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate
Environmental Major
Public safety, including life Moderate

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps Yes

Cross sections

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge-

of-pavement

Rugosity/Surface Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2
Vertical accuracy 3
Update frequency 1
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MCA Title: Renewable Energy Resources
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 S00 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity Alternate energy development — solar, tidal, wind, wave, and ocean

current. Assessment of rooftops for solar energy potential. Analysis of
wind energy potential and turbine placement. Low head power potential
for hydropower.

MCA Title Renewable Energy Resources

MCA ID 60630

Organization Type Federal Agencies and Commissions
Organization Name DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 12 - Renewable Energy Resources

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Highly desirable

Tops of vegetation Highly desirable

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Not required

Nearshore elevation (<10 m deep) Nice to have

Sea surface Nice to have

Ocean/sea bottom (>10 m deep) Nice to have

General Geographic Area and Size

Average geographic extent of day-to-day area

Smallest 3D features needed

Description of smallest 3D features

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2

Order

Update Frequency 6-10 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Up to 20 cm
Error

How far onshore
needed

How far down the
beach profile needed
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Requirements Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Bathy Data

Within Inland

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

at the 95%

Up to the required
Total Vertical
Uncertainty (TVU)

confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Required

DTM

Required

DEM

Required

Raw point cloud data

Highly desirable

Classified point cloud

Highly desirable

Edited/cube XYZ

Full waveform

Nice to have

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Nice to have

Additional breaklines for hydro-
enforcement of culverts

Nice to have
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Not required

Ground control/ground truthing Highly desirable

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Not required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have
rates

Land use/land cover Highly desirable
Wetlands Nice to have
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Nice to have

Bridges/culverts

Nice to have

Landmark features

Nice to have

Cultural resources

Not required

Coastal and riverine structures

Nice to have

Overhead structures

Lowest Floor Elevation of Buildings

Highly desirable

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Moderate

Cost savings/cost reduction

Major

Cost avoidance

Minor

Increased revenues

None

Mission-driven performance
improvements

Moderate

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Moderate
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness None

Improved customer experience None

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Minor

Environmental Major

Public safety, including life and Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Minor Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Minor Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate
Environmental Moderate
Public safety, including life None

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps

Cross sections

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge-

of-pavement

Rugosity/Surface Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2
Vertical accuracy 3
Update frequency 1
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MCA Title: Oil and Gas Resources
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 500 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Oil and gas exploration and production. Pipeline and route selection.
Facility siting to mitigate geologic hazards. Construction planning.
Environmental impact assessment and mitigation. Regulatory compliance.

MCA Title

Oil and Gas Resources

MCA ID

60631

Organization Type

Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 13 - Oil and Gas Resources

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Nice to have

Tops of vegetation Not required

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Not required

Subcanopy of vegetation/understory Not required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Nice to have

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

Smallest 3D features needed

Description of smallest 3D features

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO QL2
Order

Update Frequency Annually

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Up to 20 cm
Error

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

DoD: Department of the Air Force (USAF) — 41




Requirements Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Required

Entire AOI under
same environmental
conditions

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

Up to triple the
required TVU at
the 95% confidence
level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Nice to have

DTM

Required

DEM

Required

Raw point cloud data

Highly desirable

Classified point cloud

Nice to have

Edited/cube XYZ

Full waveform

Nice to have

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Nice to have

Additional breaklines for hydro-
enforcement of culverts

Nice to have
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Highly desirable

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Highly desirable

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Highly desirable

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have
rates

Land use/land cover Nice to have
Wetlands Highly desirable
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Nice to have

Bridges/culverts

Nice to have

Landmark features

Nice to have

Cultural resources

Nice to have

Coastal and riverine structures

Nice to have

Overhead structures

Lowest Floor Elevation of Buildings

Not required

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Yes

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Minor

Cost savings/cost reduction

Minor

Cost avoidance

Minor

Increased revenues

None

Mission-driven performance
improvements

Minor

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate

Improved customer experience Minor

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Minor

Environmental Minor

Public safety, including life and Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Moderate Unable to
provide
Cost avoidance Moderate Unable to
provide
Increased revenues None
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $4,075
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Moderate Unable to
timeliness provide
Improved customer Minor Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Minor
Environmental Major
Public safety, including life Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Yes

Slope maps

Yes

Aspect maps

Curvature maps

Cross sections

Yes

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Yes

Hydrologic Flow
Accumulation Grids

Yes

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

—_

Vertical accuracy

Update frequency
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MCA Title: Cultural Resources Preservation and Management
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 S00 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Discovery and analysis of underwater archaeological and historical
cultural sites. Site protection and preservation planning. Discovery and
analysis of Native American and other historical cultural sites and
subsistence activities.

MCA Title

Cultural Resources Preservation and Management

MCA ID

60632

Organization Type

Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 14 - Cultural Resources Preservation and Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Nice to have

Tops of submerged structures, objects Required

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Highly desirable
Sea surface Not required

Ocean/sea bottom (>10 m deep)

Nice to have

General Geographic Area and Size

Average geographic extent of day-to-day area

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features

Requirements Inland Topo

Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO QL1
Order

Update Frequency 4-5 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Upto 10 cm
Error

How far onshore
needed

How far down the
beach profile needed
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Requirements Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Nice to have

Entire AOI under
same environmental
conditions

Nice to have

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Nice to have

DEM for entire AOI
needs to be seamless

Nice to have

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

Up to double the
required TVU at
the 95% confidence
level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Highly desirable

DTM

Required

DEM

Required

Raw point cloud data

Not required

Classified point cloud

Nice to have

Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard

hydro-flattening

Nice to have

Additional breaklines for hydro-
enforcement of culverts

Nice to have

DoD: Department of the Air Force (USAF) — 52




Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Nice to have

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have
rates

Land use/land cover Nice to have
Wetlands Nice to have
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Nice to have

Bridges/culverts

Nice to have

Landmark features

Nice to have

Cultural resources

Required

Coastal and riverine structures

Nice to have

Overhead structures

Lowest Floor Elevation of Buildings

Not required

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Moderate

Increased revenues

Minor

Mission-driven performance
improvements

Moderate

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate

Improved customer experience Moderate

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Moderate

Environmental Moderate

Public safety, including life and Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to
provide
Cost savings/cost reduction Minor Unable to
provide
Cost avoidance Moderate Unable to
provide
Increased revenues None
Mission-driven performance | Moderate Unable to
improvements provide
Future annual operational Annual dollars | $4,335
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Moderate Unable to
timeliness provide
Improved customer Moderate Unable to
experience provide
Future annual customer Annual dollars | $744
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate
Environmental Moderate
Public safety, including life Minor

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Contours

Yes

Hillshades

Yes

Slope maps

Yes

Aspect maps

Yes

Curvature maps

Cross sections

Height-Above-Ground
maps

Yes

Viewshed maps

Yes

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Yes

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

—

Vertical accuracy

Update frequency
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MCA Title: Flood Risk Management
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MCA Description

Response

Mission Critical Activity

Flood risk modeling and mapping of riverine and coastal areas.
Dam/dike/levee safety analysis. Emergency management. Flood forecasts.

MCA Title

Flood Risk Management

MCA ID

60633

Organization Type

Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 15 - Flood Risk Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground

Required

Tops of buildings, structures, objects

Highly desirable

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Nice to have
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,

rock, etc.
Description of smallest 3D features
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL1
Order
Update Frequency 3-5 years
Event type(s)
Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Acceptable Vertical
Error

Upto 10 cm

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement
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Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Cross sections and/or

transects meet needs

Cross section/transect

requirement

Hydrologic Processing Required Response

Hydro-flattening Required

Hydro-enforcement Highly desirable

Hydro-conditioning Highly desirable

No Treatment Not required
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Seamlessness

Requirements Topo Data

Within Inland

Bathy Data

Within Inland

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

at the 95%

Up to the required
Total Vertical
Uncertainty (TVU)

confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Nice to have

DTM

Required

DEM

Required

Raw point cloud data

Highly desirable

Classified point cloud

Required

Edited/cube XYZ

Full waveform

Nice to have

Bathymetric Attributed Grid (BAG)

Breaklines required for standard Required
hydro-flattening
Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have
rates

Land use/land cover Highly desirable
Wetlands Highly desirable
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Required

Landmark features

Highly desirable

Cultural resources

Nice to have

Coastal and riverine structures

Required

Overhead structures

Lowest Floor Elevation of Buildings

Highly desirable

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

Minor

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major

Environmental Moderate

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $1,144,455
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Future annual customer Annual dollars | $94,792
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major
Environmental Moderate
Public safety, including life Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Contours

Yes

Hillshades

Yes

Slope maps

Yes

Aspect maps

Yes

Curvature maps

Cross sections

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Yes

Hydrologic Flow
Accumulation Grids

Yes

Hydrologic networks (e.g.

streams, lakes)

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Yes

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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MCA Title: Sea Level

Rise and Subsidence
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MCA Description

Response

Mission Critical Activity

Modeling and mapping the effects of sea level rise or subsidence.
Population and economic vulnerability assessments. Coastal inundation

and infrastructure assessment.

MCA Title

Sea Level Rise and Subsidence

MCA ID

60634

Organization Type

Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 16 - Sea Level Rise and Subsidence

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required
Tops of buildings, structures, objects Highly desirable

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Required
Sea surface Required
Ocean/sea bottom (>10 m deep) Highly desirable

General Geographic Area and Size

Average geographic extent of day-to-day area

1,000 sq mi - 24,999 sq mi (e.g. large county, small state,
intrastate region [e.g. a multi-county region such as the San
Francisco Bay Area, Tri-County Council, etc.])

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Requirements Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Quality Level/THO QL1
Order

QLIB

Update Frequency 4-5 years

2-3 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 80 cm

Up to 2 meters

Acceptable Vertical
Error

Upto 10 cm

Up to 30 cm

How far onshore
needed

DoD: Department of the Air Force (USAF) — 68




Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Highly desirable

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Bathy Data

Within Inland

Within Nearshore
Data

Within Offshore Between Inland
Data Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same Nice to have

acquisition season

Required

Required

Entire AOI under
same environmental
conditions

Highly desirable

Required

Required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

Required

Required

DEM for entire AOI
needs to be seamless

Required

Required

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

at the 95%

Up to the required
Total Vertical
Uncertainty (TVU)

confidence level

Up to the required
Total Vertical
Uncertainty (TVU)
at the 95%
confidence level

Up to the required
Total Vertical
Uncertainty (TVU)
at the 95%
confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Highly desirable

Highly desirable

DTM

Required

Highly desirable

DEM

Required

Required

Raw point cloud data

Highly desirable

Nice to have

Classified point cloud

Required

Highly desirable

Edited/cube XYZ

Not required

Full waveform

Not required

Not required

Bathymetric Attributed Grid (BAG)

Not required

Breaklines required for standard
hydro-flattening

Highly desirable

Additional breaklines for hydro-
enforcement of culverts

Highly desirable
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Required

Transformation Tool (V-Datum)

Tide Predictions Required

Tidal Constituent And Residual Nice to have

Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Highly desirable

Ground control/ground truthing Required Required

Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Highly desirable

Nautical and/or navigation charts Highly desirable

Acoustic imagery of the seafloor Nice to have

Aerial and/or satellite imagery Required Required

Underwater videography Not required

Bottom texture Not required

Bottom type

Nice to have

Submerged features

Nice to have

Subbottom characteristics

Nice to have

Geologic and seismic data

Nice to have

Nice to have

Water column properties - Physical

Nice to have

Water column properties - Chemical

Nice to have

Water column properties - Biological

Nice to have

Currents

Nice to have

Tide/wave heights Required

Sea ice conditions Not required
Habitat distribution and classification Highly desirable
Boundaries Nice to have
Routes Nice to have
Offshore cadastral Not required
Lease areas Not required
Fixed obstructions Nice to have
Floating observation/navigation systems Highly desirable
Shorelines — current, historic, change Required Required

rates

Land use/land cover Required Highly desirable
Wetlands Required Required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Required

Inland surface water features Required Required

Bridges/culverts Required

Landmark features Highly desirable Nice to have

Cultural resources Nice to have Nice to have

Coastal and riverine structures Required Required

Overhead structures Required

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map

Digital Coast Yes Yes

NCEI

Open Topography

NOAA nautical charts Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Major

Cost savings/cost reduction Major Major

Cost avoidance Major Major

Increased revenues None Minor

Mission-driven performance Major Major

improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate Moderate

Improved customer experience Moderate Moderate

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Moderate

Environmental Major Major

Public safety, including life and Major Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to
provide provide
Cost savings/cost reduction Major Unable to Major Unable to
provide provide
Cost avoidance Major Unable to Moderate Unable to
provide provide
Increased revenues Minor Unable to Minor Unable to
provide provide
Mission-driven performance | Major Unable to Major Unable to
improvements provide provide
Future annual operational Annual dollars | $488,879
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Major Unable to
services provide provide
Improved response or Major Unable to Major Unable to
timeliness provide provide
Improved customer Major Unable to Major Unable to
experience provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate Major
Environmental Moderate Major
Public safety, including life Moderate Minor

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes
Network (TIN)

Contours Yes Yes
Hillshades Yes Yes
Slope maps Yes Yes
Aspect maps Yes Yes
Curvature maps

Cross sections Yes

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface Yes
Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2

Vertical accuracy 3

Update frequency 1
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MCA Title: Wildfire Management, Planning, and Response
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 S00 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Determination of forest fuel and fire susceptibility. Fire behavior
modeling to support wildfire suppression activities. Wildland/urban
interface building identification. Post fire analysis to determine landslide
prone areas.

MCA Title Wildfire Management, Planning, and Response
MCA ID 60635

Organization Type Federal Agencies and Commissions
Organization Name DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 17 - Wildfire Management, Planning, and Response

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Required

Tops of submerged structures, objects Not required

Tops of submerged vegetation Not required

Subcanopy of vegetation/understory Required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Not required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

Smallest 3D features needed

Description of smallest 3D features

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL1

Order

Update Frequency 4-5 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Upto 15 cm
Error

How far onshore
needed

How far down the
beach profile needed
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Requirements Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Bathy Data

Within Inland

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

at the 95%

Up to the required
Total Vertical
Uncertainty (TVU)

confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Required

DTM

Required

DEM

Required

Raw point cloud data

Nice to have

Classified point cloud

Highly desirable

Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Nice to have

Additional breaklines for hydro-
enforcement of culverts

Nice to have

DoD: Department of the Air Force (USAF) — 79




Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Highly desirable

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Not required
rates

Land use/land cover Highly desirable
Wetlands Highly desirable
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Highly desirable

Bridges/culverts

Nice to have

Landmark features

Nice to have

Cultural resources

Nice to have

Coastal and riverine structures

Nice to have

Overhead structures

Lowest Floor Elevation of Buildings

Not required

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Yes

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Moderate

Cost savings/cost reduction

Moderate

Cost avoidance

Major

Increased revenues

Minor

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major

Environmental Major

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $38,186
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major
Environmental Major
Public safety, including life Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Hillshades

Slope maps

Aspect maps

Curvature maps

Cross sections

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

—_

Vertical accuracy

Update frequency
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MCA Title: Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — A 1
0 250 500 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Infrastructure and border protection. Coastal search and rescue.
Population dynamics. Emergency fuel supply and movement. Line of
sight analysis in urban areas. Disaster response. Flood risk analysis
resulting from acts of terrorism.

MCA Title Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management

MCA ID 60636

Organization Type Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 18 - Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Highly desirable

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom

Highly desirable

Nearshore elevation (<10 m deep)

Highly desirable

Sea surface

Nice to have

Ocean/sea bottom (>10 m deep)

Nice to have

General Geographic Area and Size

Average geographic extent of day-to-day area

Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL1

Order

Update Frequency 3-5 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Acceptable Vertical
Error

Upto 10 cm

How far onshore
needed
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Highly desirable

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Nice to have

Entire AOI under
same environmental
conditions

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

Up to the required
Total Vertical
Uncertainty (TVU)
at the 95%
confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Highly desirable

DTM

Required

DEM

Required

Raw point cloud data

Nice to have

Classified point cloud

Required

Edited/cube XYZ

Full waveform

Nice to have

Bathymetric Attributed Grid (BAG)

Breaklines required for standard Highly desirable
hydro-flattening
Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Highly desirable
rates

Land use/land cover Highly desirable
Wetlands Highly desirable
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Required

Landmark features

Highly desirable

Cultural resources

Nice to have

Coastal and riverine structures

Required

Overhead structures

Lowest Floor Elevation of Buildings

Highly desirable

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Moderate

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

None

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Minor

Environmental Minor

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $167,159
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Future annual customer Annual dollars | $1,320
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate
Environmental Moderate
Public safety, including life Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Yes

Slope maps

Yes

Aspect maps

Yes

Curvature maps

Cross sections

Height-Above-Ground
maps

Yes

Viewshed maps

Yes

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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MCA Title: Land Navigation and Safety
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 S00 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Road and railroad route selection and maintenance. Slope analysis for
autonomous cars. GPS navigation visualization.

MCA Title

Land Navigation and Safety

MCA ID 60637

Organization Type

Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 19 - Land Navigation and Safety

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground

Required

Tops of buildings, structures, objects

Highly desirable

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation Not required
Subcanopy of vegetation/understory Nice to have
River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Nice to have
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

Day-to-day is not needed

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features

Requirements Inland Topo

Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO
Order

QLI

Update Frequency 3-5 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 80 cm

Acceptable Vertical
Error

Upto 15cm

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of

Seamlessness

Temporal

Seamlessness

Entire AOI in same Nice to have

acquisition season

Entire AOI under Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Highly desirable

needs to be seamless

Amount of Up to the required

acceptable vertical Total Vertical

manipulation to Uncertainty (TVU)

achieve spatial at the 95%

seamlessness confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM Nice to have
DTM Required

DEM Required

Raw point cloud data Highly desirable
Classified point cloud Highly desirable
Edited/cube XYZ

Full waveform

Nice to have

Bathymetric Attributed Grid (BAG)

Breaklines required for standard Highly desirable
hydro-flattening
Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have
rates

Land use/land cover Highly desirable
Wetlands Required
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Required

Landmark features

Highly desirable

Cultural resources

Highly desirable

Coastal and riverine structures

Highly desirable

Overhead structures

Lowest Floor Elevation of Buildings

Nice to have

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Moderate

Increased revenues

None

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Minor

Environmental Moderate

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Moderate Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Moderate Unable to
improvements provide
Future annual operational Annual dollars | $120,293
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Moderate Unable to
experience provide
Future annual customer Annual dollars | $4,857
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Minor
Environmental Major
Public safety, including life Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Slope maps

Yes

Aspect maps

Curvature maps

Yes

Cross sections

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency

W [—
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MCA Title: Aviation Navigation and Safety
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
0 250 S00 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description Response

Mission Critical Activity Determination of in-flight hazards and path obstructions. Aeronautical
charting. Runway construction and repair.

MCA Title Aviation Navigation and Safety

MCA ID 60638

Organization Type Federal Agencies and Commissions

Organization Name DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 21 - Aviation Navigation and Safety

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Required

Tops of submerged structures, objects Highly desirable
Tops of submerged vegetation Nice to have
Subcanopy of vegetation/understory Required
River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Highly desirable
Sea surface Highly desirable

Ocean/sea bottom (>10 m deep)

Nice to have

General Geographic Area and Size

Average geographic extent of day-to-day area

Worldwide

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,

rock, etc.
Description of smallest 3D features
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2
Order
Update Frequency 3-5 years
Event type(s)
Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter
Error

Acceptable Vertical Up to 20 cm
Error

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Highly desirable

Hydro-enforcement

Highly desirable

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

I don't know

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Required

DTM

Required

DEM

Required

Raw point cloud data

Highly desirable

Classified point cloud

Highly desirable

Edited/cube XYZ

Full waveform

Highly desirable

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Highly desirable

Additional breaklines for hydro-
enforcement of culverts

Highly desirable
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Required

rates

Land use/land cover Required
Wetlands Highly desirable
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Required

Landmark features

Required

Cultural resources

Highly desirable

Coastal and riverine structures

Highly desirable

Overhead structures

Lowest Floor Elevation of Buildings

Highly desirable

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Yes

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

Major

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach None

Environmental Major

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Major Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $40,231
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Future annual customer Annual dollars | $23,422
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Minor
Environmental Moderate
Public safety, including life Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Yes

Slope maps

Yes

Aspect maps

Curvature maps

Yes

Cross sections

Height-Above-Ground
maps

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Yes

Breaklines for road edge-
of-pavement

Yes

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency
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MCA Title: Air Force Installation Management and Airborne Collection
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Area of Interest N 0 230 500 1,000 MILES
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Respondent
Requirements provided own
shapefile, KML, or
geodatabase
Sub Area Requirements | Air Force
Installations
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MCA Description

Response

Mission Critical Activity

Site Analysis, facility, runway and road planning and construction.
Stormwater modelling. Utility system planning and installation. Elevation
data are needed for environmental analyses including stormwater
modeling and spill response, site planning and analysis of obstructions,
and construction management.

MCA Title Air Force Installation Management and Airborne Collection
MCA ID 1065
Organization Type Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Air Force Installation and Mission Support Center (AFIMSC)

Organization Mission

Deliver installation and mission support capabilities to 147 air bases,
installations and ranges within the boundary of the USA

Program Name

Installation and Mission Support

Total Annual Program Budget

$10,000,000,000

Primary Business Use

BU 22 - Infrastructure and Construction Management

Secondary Business Use

BU 21 - Aviation Navigation and Safety

Tertiary Business Use

BU 29 - Military

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Required

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Nice to have

Nearshore elevation (<10 m deep) Nice to have

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area 1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting

District, Zip Code, etc)

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features

Antennas and utility features

Requirements Inland Topo

Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO QL1
Order

Update Frequency 3-5 years

Event type(s)
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Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level and/or Some areas that are

update frequency not developed

variability across AOI | could be collected
with less
frequency. Practice
ranges could be
less frequent. Any
development
activities would
trigger collection.
Funding
availability drives
update frequency
also. County data
may be used if
available.

Acceptable Horizontal | The best horizontal

Error accuracy
achievable for the
vertical accuracy |
need

Acceptable Vertical Upto 10 cm

Error

How far onshore

needed

How far down the To MLLW

beach profile needed

Tide correction

requirement

Cross sections and/or

transects meet needs

Cross section/transect

requirement

Hydrologic Processing Required Response

Hydro-flattening

Nice to have

Hydro-enforcement Highly desirable
Hydro-conditioning Highly desirable
No Treatment Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of
Seamlessness
Temporal
Seamlessness
Entire AOI in same Required
acquisition season
Entire AOI under Required
same environmental
conditions
Other Required
Other description An AOI would be
an installation, such
that the entire
installation is
collected at one
time, not
necessarily all
installations at
once.
Spatial
Seamlessness
Point cloud for entire | Required
AOI needs to be
seamless
DEM for entire AOI | Required
needs to be seamless
Amount of Up to the required
acceptable vertical Total Vertical
manipulation to Uncertainty (TVU)
achieve spatial at the 95%
seamlessness confidence level
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Required
DTM Required
DEM Required
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Raw point cloud data Required

Classified point cloud Required

Edited/cube XYZ

Full waveform Nice to have

Bathymetric Attributed Grid (BAG)

Breaklines required for standard Highly desirable

hydro-flattening

Additional breaklines for hydro- Highly desirable

enforcement of culverts

National Vertical Datum

Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual

Interpolation (TCARI)

Intensity imagery/sidescan imagery | Required

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Datasets

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Acrial and/or satellite imagery

Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data

Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Highly desirable

rates

Land use/land cover Highly desirable

Wetlands Required

Estuaries

Inland surface water features Required

Bridges/culverts Required

Landmark features Required

Cultural resources Nice to have

Coastal and riverine structures Highly desirable

Overhead structures

Lowest Floor Elevation of Buildings Required

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used QL1 LIDAR

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Other Yes
Other description AF Collection, GRID,

Local county agency if

available
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Moderate
Cost savings/cost reduction Minor
Cost avoidance Major
Increased revenues None
Mission-driven performance Moderate
improvements
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services None
Improved response or timeliness Moderate
Improved customer experience None
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach None
Environmental Moderate
Public safety, including life and Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Time savings description Airfield obstructions. Spill response, floodplain
modelling. Initial site selection planning - facilities, solar
panel siting.
Cost savings/cost reduction Major Annual dollars | $1,000,000
saved/realized
Cost savings/cost reduction Approximate amount spent on LiDAR.
description
Cost avoidance Major Unable to
provide
Cost avoidance description Air field obstructions. Costs associated with processing
of LiDAR imagery.
Increased revenues None
Mission-driven performance | Moderate Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Moderate Unable to
timeliness provide
Improved response or Flooding prediction.
timeliness description
Improved customer Moderate Unable to
experience provide
Improved customer 3-D Rendering of facilities.
experience description
Future annual customer Annual dollars | $236,175
service benefits added during saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach None
Environmental Moderate

Environmental description

Improved modelling of spills, flooding, risk management

Public safety, including life
and property

Major

Public safety, including life
and property description

Line of sight modelling - Active shooter, modelling of
blast effects for facility hardening
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps

Cross sections

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2
Vertical accuracy 3
Update frequency 1
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MCA Title: Telecommunications
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Area of Interest N 0 230 500 1,000 MILES
[ Inland Topography A — — 1
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Telecommunication tower site selection. Design of radio and radar
systems. Interference analysis. Path profiles. Undersea telecommunication
route selection and deployment.

MCA Title

Telecommunications

MCA ID

60639

Organization Type

Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 28 - Telecommunications

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Required

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Nice to have

Nearshore elevation (<10 m deep) Highly desirable

Sea surface Highly desirable

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area 25,000 sq mi - 74,999 sq mi (e.g. medium state or large multi-

county region)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2

Order

Update Frequency Annually

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Acceptable Vertical
Error

Up to 20 cm

How far onshore
needed

How far down the
beach profile needed
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Requirements Inland Topo

Inland Bathy Nearshore Bathy

Offshore Bathy

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Highly desirable

Hydro-enforcement

Highly desirable

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness

Requirements Topo Data

Within Inland

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

DEM for entire AOI
needs to be seamless

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

I don't know

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Highly desirable

DTM

Highly desirable

DEM

Highly desirable

Raw point cloud data

Highly desirable

Classified point cloud

Required

Edited/cube XYZ

Full waveform

Highly desirable

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Highly desirable

Additional breaklines for hydro-
enforcement of culverts

Highly desirable
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Highly desirable

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have
rates

Land use/land cover Highly desirable
Wetlands Required
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Required

Landmark features

Required

Cultural resources

Highly desirable

Coastal and riverine structures

Required

Overhead structures

Lowest Floor Elevation of Buildings

Required

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

None

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach None

Environmental None

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues None
Mission-driven performance | Major Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Minor
Environmental Minor
Public safety, including life Minor

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps Yes

Cross sections Yes

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow

Direction Grids

Hydrologic Flow

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge-

of-pavement

Rugosity/Surface Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 3
Vertical accuracy 2
Update frequency 1
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MCA Title: Military
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Data Type Required
Geographic Area Federal Review
Requirements AOIs
Sub Area Requirements | Air Force
installations
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MCA Description

Response

Mission Critical Activity

Tactical military operations. Strategic defense. Amphibious landings and
logistics over-the-shore. Operation of ships and submarines. Weapons
system testing. Management of flight facilities and offshore launch or
target areas.

MCA Title

Military

MCA ID

60640

Organization Type

Federal Agencies and Commissions

Organization Name

DoD: Department of the Air Force (USAF)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 29 - Military

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Highly desirable

Tops of submerged structures, objects Required

Tops of submerged vegetation Highly desirable

Subcanopy of vegetation/understory Highly desirable

River/lake bottom Highly desirable

Nearshore elevation (<10 m deep) Highly desirable

Sea surface Highly desirable

Ocean/sea bottom (>10 m deep) Highly desirable

General Geographic Area and Size

Average geographic extent of day-to-day area 1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting

District, Zip Code, etc)

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,

rock, etc.
Description of smallest 3D features
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL1/QL2
Order
Update Frequency 3-5 years
Event type(s)
Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Acceptable Vertical
Error

Up to 20 cm

How far onshore
needed
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Required

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Entire AOI under
same environmental
conditions

Required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Highly desirable

DEM for entire AOI
needs to be seamless

Highly desirable

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

Up to double the
required TVU at
the 95% confidence
level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Highly desirable

DTM

Highly desirable

DEM

Required

Raw point cloud data

Highly desirable

Classified point cloud

Highly desirable

Edited/cube XYZ

Full waveform

Highly desirable

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Highly desirable

Additional breaklines for hydro-
enforcement of culverts

Highly desirable
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Required
rates

Land use/land cover Required
Wetlands Required
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Estuaries

Inland surface water features

Required

Bridges/culverts

Required

Landmark features

Required

Cultural resources

Required

Coastal and riverine structures

Required

Overhead structures

Lowest Floor Elevation of Buildings

Required

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Yes

Digital Coast

Yes

NCEI

Yes

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Major

Cost savings/cost reduction

Major

Cost avoidance

Major

Increased revenues

None

Mission-driven performance
improvements

Major

Current Customer Service Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Value added to products or services

Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Moderate

Environmental Moderate

Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to
provide
Cost savings/cost reduction Major Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Major Unable to
improvements provide
Future annual operational Annual dollars | $27,697
benefits added during saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major
Environmental Major
Public safety, including life Major

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps Yes

Cross sections Yes

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 1
Vertical accuracy 3
Update frequency 2
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Animal and Plant Health Inspection Service (APHIS)

The mission of APHIS is to protect the health and value of American agriculture and natural
resources. The Wildlife Services (WS) division provides Federal leadership and expertise to resolve
wildlife conflicts to allow people and wildlife to coexist. WS conducts program delivery, research,
and other activities through its Regional and State Offices, the National Wildlife Research Center
and its Field Stations, as well as through its National Programs.

APHIS is a multi-faceted agency with a broad mission area that includes protecting and promoting U.S.
agricultural health, regulating genetically engineered organisms, administering the Animal Welfare Act
and carrying out wildlife damage management activities. These efforts support the overall mission of
USDA, which is to protect and promote food, agriculture, natural resources, and related issues.

e To protect agricultural health, APHIS works to defend America's animal and plant resources from
agricultural pests and diseases.

¢ In the event that a pest or disease of concern is detected, APHIS implements emergency protocols
and partners with affected states to quickly manage or eradicate the outbreak. This aggressive
approach has enabled APHIS to successfully prevent and respond to potential pest and disease
threats to U.S. agriculture.

e To promote the health of U.S. agriculture in the international trade arena, APHIS develops and
advances science-based standards with trading partners to ensure America's agricultural exports,
worth more than $50 billion annually, are protected from unjustified restrictions.

In response to needs expressed by the American people and Congress, APHIS' mission has expanded over
the years to include such issues as wildlife damage and disease management, regulation of genetically
engineered crops and animal welfare, and protection of public health and safety as well as natural
resources that are vulnerable to invasive pests and pathogens. While carrying out its diverse protection
responsibilities, APHIS makes every effort to address the needs of all stakeholders involved in the U.S.
agricultural sector.

APHIS WS protects humans and agriculture from conflicts with wildlife. Some activities can include
wildlife rabies vaccinations, protecting airports and air travel from wildlife strikes, protecting threatened
and endangered species from invasive species, and protecting livestock from predation. Elevation data are
primarily used for research, site location, and habitat mapping. Data can be required on a project-by-
project basis but are not a daily requirement.

APHIS expressed the need for nationwide Quality Level 2 (QL2) inland topography updated every 4-5
years for wildlife and habitat management.

Future benefits of more accurate elevation data are minor in the category of Operational Benefits from
mission driven performance improvements.

APHIS has identified Business Uses and Mission Critical Activities that rely on elevation data and would
benefit from enhanced elevation data. Summarized details of elevation data requirements and benefits
received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 07 - USDA: 1117 Wildlife Services | Inland Topo QL2 4-5 years Unable to quantify Unable to quantify | None None None
Wildlife and | Animal and and Plant
Habitat Plant Health Protection
Management | Inspection
Service
(APHIS)
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MCA Title: Wildlife Services and Plant Protection
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Data Type

Nice to have

Geographic Area
Requirements

States and/or
Territories

Sub Area Requirements

Areas not shown
on map: U.S.
Minor Outlying
Islands, Federated
States of
Micronesia,
Marshall Islands,
Palau
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MCA Description Response

Mission Critical Activity In APHIS Wildlife Services we protect humans and agriculture from
conflicts with wildlife. Some activities can include wildlife rabies
vaccinations, protecting airports and air travel from wildlife strikes,
protecting threatened and endangered species from invasive species, and
protecting livestock from predation. Elevation data support Wildlife
Services activities, primarily through research and visualization. Elevation
data are generally not used for day to day activities. Elevation data are
also used for Plant Protection and Quarantine activities for research,
visualization, and habitat identification.

MCA Title Wildlife Services and Plant Protection

MCA ID 1117

Organization Type Federal Agencies and Commissions

Organization Name USDA: Animal and Plant Health Inspection Service (APHIS)
Sub-Agency or Division Wildlife Services

Organization Mission The mission of USDA APHIS Wildlife Services (WS) is to provide

Federal leadership and expertise to resolve wildlife conflicts to allow
people and wildlife to coexist. WS conducts program delivery, research,
and other activities through its Regional and State Offices, the National
Wildlife Research Center (NWRC) and its Field Stations, as well as
through its National Programs.

Program Name Wildlife Services
Total Annual Program Budget Unable to provide
Primary Business Use BU 07 - Wildlife and Habitat Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response

Bare earth ground Not required

Tops of buildings, structures, objects Nice to have

Tops of vegetation Nice to have

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Not required

Subcanopy of vegetation/understory Not required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Not required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area Less than 1 sq mi (e.g. plot, acre, small study area)

Smallest 3D features needed Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features Habitat features such as trees or shrubs.

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO QL2

Order

Update Frequency 4-5 years

Event type(s)
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 20 meters

Acceptable Vertical
Error

Up to 1 meter

How far onshore
needed

How far down the
beach profile needed

Not applicable

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Not required

Hydro-enforcement

Not required

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Not required

Entire AOI under
same environmental
conditions

Not required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Nice to have

DEM for entire AOI
needs to be seamless

Nice to have

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

I don't know

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Nice to have

DTM

Not required

DEM

Highly desirable

Raw point cloud data

Nice to have

Classified point cloud

Not required

Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard

hydro-flattening

Not required

Additional breaklines for hydro-

enforcement of culverts

Not required
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Not required

Ground control/ground truthing Not required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Not required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Not required
rates

Land use/land cover Highly desirable
Wetlands Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries

Inland surface water features Nice to have

Bridges/culverts Highly desirable

Landmark features Highly desirable

Cultural resources Nice to have

Coastal and riverine structures Nice to have

Overhead structures

Lowest Floor Elevation of Buildings Not required

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used Best available

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map

Digital Coast

NCEI

Open Topography Yes

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Other Yes

Other description Esri

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings None

Cost savings/cost reduction None

Cost avoidance None

Increased revenues None

Mission-driven performance None

improvements
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services None

Improved response or timeliness None

Improved customer experience None

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach None

Environmental Moderate

Public safety, including life and Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Minor Unable to
provide
Cost savings/cost reduction None
Cost avoidance I don't know Unable to
provide
Increased revenues None
Mission-driven performance | Minor Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or None
services
Improved response or None
timeliness
Improved customer I don't know Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach None
Environmental None
Public safety, including life None

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps

Cross sections

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge-

of-pavement

Rugosity/Surface

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2
Vertical accuracy 3
Update frequency 1
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Agriculture Research Service (ARS)

ARS delivers scientific solutions to national and global agricultural challenges. ARS conducts
research to develop and transfer solutions to agricultural problems of high national priority and provide
information access and dissemination to:

e cnsure high-quality, safe food, and other agricultural products;
e assess the nutritional needs of Americans;

e sustain a competitive agricultural economy;

e enhance the natural resource base and the environment; and

e provide economic opportunities for rural citizens, communities, and society as a whole.

To achieve these objectives, ARS identifies critical problems affecting American agriculture and plans
and executes the strategies needed to address these problems by mobilizing resources (both human and
financial); fostering multi-disciplinary research; linking research to program and policy objectives; and
communicating and interacting with customers, stakeholders, partners, and beneficiaries to ensure
program relevancy. ARS seeks to broaden public understanding of the value of agriculture and
agricultural research to ensure the continued primacy of U.S. agriculture in the 21st century.

Input to this study was provided by the National Laboratory for Agriculture and the Environment (NLAE)
and ARS’s Long-Term Agroecosystem Research (LTAR). The NLAE is focused on integrating the
fundamental principles in soil, water, and air into animal, cropping and watershed systems that lead to
improved environmental quality, sustainability, and enhanced agricultural system efficiency.
Transdisciplinary NLAE teams conduct coordinated research in abiotic and biotic systems.

ARS created the LTAR network to both assess and enable sustainable production systems under changing
environmental, technological, and policy conditions. LTAR consists of 18 research sites across the
country shown on the map below. These sites consist of rangeland and farm watersheds that represent
major U.S. agricultural production regions. Scientists examine all aspects of agricultural production
systems—genetics, the environment and management—as well as their interactions. They also look for
ways to improve natural resources and economic returns for farmers. Long-term data gathered will help
address questions about the sustainability of U.S. agricultural production systems and landscapes. This
will allow LTAR partners to build future systems that increase production, assure producer economic
viability and protect the nation’s natural resources.
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Long-Term %gro—acusystam Research Sites
d Farm Resource Regions

an

Figure 1. Long-Term Agro-ecosystem Research Sites and Farm Resource Regions

ARS considers a seamless national integrated topographic dataset using standard collection protocols and
data specifications essential to meeting its research priorities and critical research efforts. Quality Level 2
(QL2) lidar data are needed by ARS for the 48 conterminous states, but QL1 data are needed for smaller
LTAR boundary regions, and QL0 data are needed for even smaller experimental research areas. QL2B
inland and nearshore bathymetry is needed for modeling, analysis, and mapping of water quality, water
supply, and erosion. Inland bathymetry as important for being able to estimate inland water storage
capacity, for example in flood risk mitigation and irrigation management. In general, data should be
updated every 6-10 years. Future benefits from improved elevation data include significant time and cost
savings and overall mission-driven performance improvements.

ARS has identified Business Uses and Mission Critical Activities that rely on elevation data and would
benefit from enhanced elevation data. Summarized details of elevation data requirements and benefits
received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 01 — USDA: 21718 | Agricultural Inland Topo (a) QL2 (b) (a) 6-10 $167,031 Unable to quantify | Major Major I don't
Water Supply | Agricultural Conservation QL1 (c) QLO years (b) 6- know
and Quality Research Research and 10 years (c)
Service (ARS) Planning 4-5 years
Inland Bathy | QL2B 6-10 years $3,618 Unable to quantify | Idon't Moderate Idon't
know know
Nearshore QL2B 6-10 years Unable to quantify Unable to quantify | Idon't Idon't Idon't
Bathy know know know
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MCA Title: Agricultural Conservation Research and Planning
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Data Type Required Required Required

Geographic Area Area split by Nationwide, inland | Nearshore areas
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MCA Description

Response

Mission Critical Activity

Agricultural conservation research and planning. Sustainable agriculture
research. Simulating alternative agricultural design and management
scenarios at local, landscape and regional scales. Watershed scale
hydrologic modeling. Water quality analysis, including edge of field,
enterprise and watershed scales. Nutrient and carbon stocks modeling
from field to enterprise to region. Sediment erosion modeling from wind
and water action at local, landscape and regional scales. Water Supply and
Quality. Fate and transport of contaminants and runoff and sedimentation
analyses from rotational cropping and grazing systems. Point- or non-
point source pollution modeling. Assessment of rangeland health.
Mapping for soil erosion potential due to grazing. Inland bathymetry as
important for being able to estimate inland water storage capacity, for
example in flood risk mitigation and irrigation management.

MCA Title

Agricultural Conservation Research and Planning

MCA ID

21718

Organization Type

Federal Agencies and Commissions

Organization Name

USDA: Agricultural Research Service (ARS)

Sub-Agency or Division

Agricultural Research Service

Organization Mission

ARS conducts research to develop and transfer solutions to agricultural
problems of high national priority and provide information access and
dissemination to: ensure high-quality, safe food, and other agricultural
products. Assess the nutritional needs of Americans.

Program Name Natural Resources and Sustainable Agricultural Systems National
Program
Total Annual Program Budget $2,000,000,000

Primary Business Use

BU 01 - Water Supply and Quality

Secondary Business Use

BU 06 - Natural Resources Conservation

Tertiary Business Use

BU 08 - Agriculture and Precision Farming

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Nice to have

Tops of vegetation Required

Tops of submerged structures, objects Not required

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area Ranges from less than 1 sq mi to 2 million sq mi

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)
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General Geographic Area and Size

Description of smallest 3D features

Discrete landform features. Storage capacity of small
impoundments used for irrigation and flood mitigation.
Underwater bathymetry — accurate measurement of the
waterbody contours. Small swales and divides in very flat
landscapes, where sheet flow and subsurface flows influence
and define the movement of water. For example, in some
parts of the southeastern US, we require accurate mapping of
swales to model the flow of water from fields edges to

streams.
Inland Bathy Feature Size Requirements Response
Navigable channels (as defined by USACE) Highly desirable
Rivers and Streams
Less than 10 ft Highly desirable
10 - 50 ft Required
51-100 ft Required
101 - 500 ft Required
501 - 2,500 ft Required
Greater than 2,500 ft Required
Waterbodies (Reservoirs, lakes, ponds)
Less than % acre Highly desirable
Y5 - 1 acre Required
1.1 —2 acres Required
2.1 —5 acres Required
5.1 —10 acres Required
Greater than 10 acres Required
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO (a) QL2 (b) QL1 QL2B QL2B
Order (c) QLO
Update Frequency (a) 6-10 years (b) 6-10 years 6-10 years
6-10 years (c) 4-5
years
Event type(s)
Quality Level and/or We require QL2
update frequency data for the 48
variability across AOI | conterminous
states, but require
QL1 data updated
every 6-10 years
for smaller LTAR
boundary regions,
and QLO data for
even smaller
experimental
research areas
updated every 5
years.
Acceptable Horizontal | Up to 10 cm Up to 40 cm Up to 40 cm
Error
Acceptable Vertical Upto 10 cm Up to 40 cm Up to 40 cm
Error
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Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
How far onshore To Mean Lower
needed Low Water

(MLLW)

How far down the To MLLW None
beach profile needed
Tide correction No requirement for
requirement tide correction
Cross sections and/or | Partial
transects meet needs
Cross section/transect | Vertical accuracy
requirement of ~ 10 cm,

longitudinal

sampling density ~

perl m
Hydrologic Processing Required Response
Hydro-flattening Required
Hydro-enforcement Required
Hydro-conditioning Highly desirable
No Treatment Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of Required
Seamlessness
Temporal
Seamlessness
Entire AOI in same Highly desirable Highly desirable Nice to have Highly desirable Nice to have
acquisition season
Entire AOI under Required Highly desirable Nice to have Required Nice to have
same environmental
conditions
Other Highly desirable Highly desirable Highly desirable
Other description For this question, For this question, For this question,
we are considering | we are considering we are considering
the LTAR network | the LTAR network the LTAR network
boundaries as our boundaries as our boundaries as our
AOI, not the AOI, not the AOI, not the
CONUS. Similar CONUS. Similar CONUS. Similar
environmental environmental environmental
conditions are conditions are conditions are
highly desirable highly desirable highly desirable
within each within each within each
individual LTAR individual LTAR individual LTAR
site, not the entire site, not the entire site, not the entire
network. network. network.
Spatial
Seamlessness
Point cloud for entire | Required Required Nice to have Required Nice to have
AOI needs to be
seamless
DEM for entire AOI | Required Required Highly desirable Required Highly desirable
needs to be seamless
Other Required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Other description For this question,
we are considering
the LTAR network
boundaries as our
AOI, not the
CONUS. Seamless
point clouds and
DEM are required
within the
boundaries of each
LTAR site.
Amount of Whatever it takes to | Up to double the Up to the required Up to double the Up to the required
acceptable vertical achieve required TVU at Total Vertical required TVU at Total Vertical
manipulation to seamlessness, the 95% confidence | Uncertainty (TVU) the 95% confidence | Uncertainty (TVU)
achieve spatial including changes level at the 95% level at the 95%
seamlessness to the older, confidence level confidence level
previously accepted
dataset if it is
proven to be less
accurate than the
newer
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Required Required Highly desirable
DTM Required Highly desirable Highly desirable
DEM Required Required Highly desirable
Raw point cloud data Not required Nice to have Nice to have
Classified point cloud Nice to have Highly desirable Nice to have
Edited/cube XYZ Not required Not required
Full waveform Nice to have Nice to have Not required
Bathymetric Attributed Grid (BAG) Nice to have Not required

Breaklines required for standard Required Required
hydro-flattening
Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Not required
Transformation Tool (V-Datum)

Tide Predictions Not required
Tidal Constituent And Residual Not required
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Nice to have Not required
Ground control/ground truthing Highly desirable Highly desirable Not required
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Not required
Nautical and/or navigation charts Not required
Acoustic imagery of the seafloor Not required
Aerial and/or satellite imagery Required Required Not required
Underwater videography Not required
Bottom texture Not required
Bottom type Not required
Submerged features Not required
Subbottom characteristics Not required
Geologic and seismic data Nice to have Not required Not required
Water column properties - Physical Not required
Water column properties - Chemical Not required
Water column properties - Biological Not required
Currents Not required
Tide/wave heights Not required
Sea ice conditions Not required
Habitat distribution and classification Not required
Boundaries Not required
Routes Not required
Offshore cadastral Not required
Lease areas Not required
Fixed obstructions Not required
Floating observation/navigation systems Not required
Shorelines — current, historic, change Highly desirable Highly desirable Not required
rates

Land use/land cover Required Required Not required
Wetlands Required Required Not required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Not required
Inland surface water features Required Required Not required
Bridges/culverts Required Highly desirable

Landmark features Nice to have Nice to have Not required
Cultural resources Highly desirable Nice to have Not required
Coastal and riverine structures Highly desirable Highly desirable Not required
Overhead structures Not required
Lowest Floor Elevation of Buildings Not required

Other Highly desirable

Other description

Irrigation features such as
wells, channels, gates,
locks, pivots, pond dams,
overflow pipes and
spillways
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used Classified LAS points, 1- Currently we have spotty None
2m DEM - Iowa 2007- inland bathymetric data,
2010 - Minnesota 2013- which is very local, usually
2015; NOAA Data Access | produced in-house. This is
Viewer for LIDAR data, one of the most important
any available; Across the data gaps in our data
LTAR network, the 3D holdings across the LTAR
topographic data sources network; Acquiring
vary. For local work, some | bathymetry data via
sites have acquired LiDAR | Acoustic Profiling System
DTMs through the NEON | (APS).
network, contracted
flights, or from UAV SfM
data. Or, they have
benefited from 1m LiDAR
elevation data produced
under the 3DEP
announcements. For
regional projects, most
efforts make use of the
existing USGS 10m
resolution National
Elevation datasets; USGS
& various state LIDAR, ~
1 m resolution.
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map Yes
Digital Coast Yes
NCEI Yes
Open Topography Yes
NOAA nautical charts
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS
State Repositories Yes

State repositories used

PASDA, Maryland iMAP
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Other Yes Yes Yes
Other description In-house; NEON AOP for | Data that meets my needs | None
a few LTAR sites is not available; locally
(Colorado, New Mexico, produced inland
Arizona); NRCS Data bathymetry of ponds in our
Gateway watershed areas.
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Inland bathy data not I don't know
available
Cost savings/cost reduction Major Inland bathy data not I don't know
available
Cost avoidance Major Inland bathy data not I don't know
available
Increased revenues None Inland bathy data not I don't know
available
Mission-driven performance Major Inland bathy data not I don't know
improvements available
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Moderate Inland bathy data not I don't know
available
Improved response or timeliness Major Inland bathy data not I don't know
available
Improved customer experience Moderate Inland bathy data not I don't know
available
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Inland bathy data not I don't know
available
Environmental Major Inland bathy data not I don't know
available
Public safety, including life and Minor Inland bathy data not I don't know
property available
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Other Current Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Other Major Minor

Other description

As a research agency,
benefits of currently
available inland data are
primarily in the
improvement of our
models and model outputs,
which are used by others

We have been able to use
our locally produced
inland bathymetric data to
support some modeling on
a local scale
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met

Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits

Time savings Major Annual dollars | $167,031 Major Annual dollars | $3,618 I don't know Unable to
saved/realized saved/realized provide

Time savings description Having authoritative data readily downloadable from a Hours saved from field work. 2 weeks, 40 hours/week =
single site would save work hours, 4 hours weekly 80 hours. Hours saved from office planning. 1 week, 40
searching for data for 50 weeks = 200 hours; In cross- hours.

network LTAR research projects, having one common
data source for high quality 3D elevation data will save
major amounts of time (estimate a savings of 80 hours
per site x however many sites are included in a project --
max number 19). Across the LTAR network, having the
needed data at the appropriate scale will save researchers
time by avoiding field campaigns to collect survey data
over research fields and plots; Having authoritative data
readily downloadable from a single site would save work
hours, 2 hours weekly searching for data for 50 weeks =
100 hours. Across the LTAR network, having accurate
3D topographic elevation data will streamline modeling,
providing a common standard for modeling across the
network, increasing the modeling efficiency and
accuracy; Having authoritative data readily downloadable
from a single site would save work hours, 4 hours weekly
searching for data for 50 weeks = 200 hours. To the
extent that an individual LTAR site may run repeated
analyses over months or years, a dependable, accurate 3D
dataset may help with streamlining operations. However,
in general, ARS does not provide operational products
such as those provided in the examples. It is possible that,
once there is a stable, authoritative, accurate elevation
dataset available across the CONUS, the discussions
about how to incorporate elevation will become less
complex, in much the same way that land cover has
become less complicated following the regular
publication of the NLCD and CDL nationwide datasets.
The amount of time for QA/QC of elevation data will be
reduced (estimate a savings of 40 hours per site x 19 sites
(max)).

Cost savings/cost reduction Major Unable to Minor Unable to I don't know Unable to
provide provide provide

Cost savings/cost reduction The amount varies from one LTAR location to the next.
description However, in general, each site spends some dollars on
surveying terrain. To the extent that the 3D elevation data
provides an adequate substitute, the LTAR site and
network will experience cost savings.

Cost avoidance Moderate Unable to I don't know Unable to I don't know Unable to
provide provide provide

Cost avoidance description The amount varies from one LTAR location to the next.
However, in general, each site spends some dollars on
processing terrain data. To the extent that the 3D
elevation data provides an adequate substitute, the LTAR
site and network will experience cost savings.
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Increased revenues I don't know Unable to I don't know Unable to I don't know Unable to
provide provide provide

Mission-driven performance | Major Unable to Major Unable to I don't know Unable to
improvements provide provide provide
Mission-driven performance | I'm not sure how to estimate this for the LTAR network. The incorporation of inland bathymetric data integrated
improvements description To fully carry out its program at the network level, with inland topography, for watershed and regional

standardized datasets such as the 3D inland topography scale hydrologic modeling will greatly improve the

are required. Once those data become available, we along | accuracy and results of our models at all scales of

with other national networks will be able to better fulfill analysis.

our missions. I'm not sure how to estimate this for the

LTAR network. To fully carry out its program at the

network level, standardized datasets such as the 3D

inland topography are required. Once those data become

available at finer resolutions in the nested hierarchy of

LTAR boundaries and experimental fields, we along with

other national networks will be able to better fulfill our

missions.
Other operational benefits Major Unable to

provide

Other operational benefits Coordinated modeling efforts.
description
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to I don't know Unable to I don't know Unable to
services provide provide provide
Value added to products or The major products from LTAR consist of research
services description findings, which are disseminated to the Agricultural

applications community. To the extent that new

applications we might develop, such as models that form

part of decision tools, use 3D data then our products will

provide benefits to users. However, this is hard to

quantify directly.
Improved response or Moderate Unable to Minor Unable to I don't know Unable to
timeliness provide provide provide
Improved response or The major products from LTAR consist of research
timeliness description findings, which are disseminated to the Agricultural

applications community. To the extent that new

applications we might develop, such as models that form

part of decision tools, use 3D data then our products will

provide benefits to users. However, this is hard to

quantify directly.
Improved customer Major Unable to I don't know Unable to I don't know Unable to
experience provide provide provide
Improved customer The major products from LTAR consist of research
experience description findings, which are disseminated to the Agricultural

applications community. To the extent that new

applications we might develop, such as models that form

part of decision tools, use 3D data then our products will

provide benefits to users. However, this is hard to

quantify directly.
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major I don't know I don't know
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Future Benefits if Elevation
Data Requirements Are
Met

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Education or outreach

Improved quality modeling will result in more effective

description outreach to stakeholders
Environmental Major Moderate I don't know
Environmental description With the enhanced 3D elevation data, the LTAR network | With 3D inland bathymetric data, the LTAR network
will be able to provide more accurate models of would be able to contribute to national scale hydrologic
environmental conditions resulting from agricultural modeling and modeling the effects of alternative
management practices; Improved quality modeling will agricultural management practices on water quality
result in better quality results of future conservation
effects analysis
Public safety, including life I don't know I don't know I don't know

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes Yes
Network (TIN)

Contours Yes Yes Yes
Hillshades Yes Yes
Slope maps Yes Yes
Aspect maps Yes

Curvature maps Yes

Cross sections Yes Yes
Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes Yes
Direction Grids

Hydrologic Flow Yes Yes
Accumulation Grids

Hydrologic networks (e.g. | Yes Yes
streams, lakes)

Hydrologic Units Yes Yes
(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints

Breaklines for road edge-

of-pavement

Rugosity/Surface Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 3
Vertical accuracy 2
Update frequency 1
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Bureau of Indian Affairs (BIA)

Established in 1824, BIA currently provides services to approximately 1.9 million American Indians and
Alaska Natives. There are 573 federally recognized American Indian tribes and Alaska Native Villages in
the United States. BIA is responsible for the administration and management of 55 million surface acres
and 57 million acres of subsurface minerals estates held in trust by the United States for American Indian,
Indian tribes, and Alaska Natives. Bureau of Indian Education (BIE) provides education services to
approximately 42,000 Indian students.

The BIA mission is to: "... enhance the quality of life, to promote economic opportunity, and to
carry out the responsibility to protect and improve the trust assets of American Indians, Indian
tribes, and Alaska Natives."

Current status of elevation data for BIA

The Branch of Geospatial Support, which is under the Office of Trust Services, Division of Land Titles
and Records, provides Geographic Information Systems (GIS) software, training, and system support for
the management of natural resources on Indian lands, such as irrigation flood plain analysis, forest
harvesting, wildland fire analysis, oil and gas management, and other economic analyses. This is
accomplished by providing expert technical support in geospatial data technologies to BIA and tribal
government GIS employees. The Branch of Geospatial Support is the sole technical support office to BIA
and all tribes for GIS. The support activities include software distribution, customer license accounting,
geospatial and technical software support, remote sensing, and GIS training and workshop sessions.

BIA does not acquire elevation data but relies on the best available data from other sources. BIA
researches available data on behalf of tribes and may make limited imagery acquisitions during fire
season.

Importance of elevation data to BIA

Accurate and current elevation data are especially mission-critical for management of forest and water
resources. It is the mission of BIA’s programs to promote self-determination, economic opportunities, and
public safety through the sound management of irrigation and dam and power facilities owned by the
BIA. This program generates revenues for the irrigation and power projects of $80 million to $90 million
annually. Additionally, water rights, mitigation, and all that goes along with water from forestry to
fishing, are very important to Native Peoples, and any increase in knowledge of those water sources,
watersheds, and waterways is invaluable.

Similarly, forest products on Native lands are harvested and sold through permits. Forest inventories are
conducted to determine and record the volume and value of forest products harvested by ownership and to
maintain records to document compliance. With timber sales exceeding $100 million annually, the wise
stewardship of forests on American Indian Trust lands is critical. Forest and Fire management plans rely
on lidar data for calculating slope, timber/biomass metrics, and to meet the minimum sampling error
guidelines established by Realty. Timber is real property; volumes and fair market values of the timber
must be determined with a minimum sampling error of 15% as a part of Realty appraisal and to enhance
sustainable forest product sales.

High-level summary of elevation data requirements

BIA not only performs activities related to its management of lands but also provides data to tribes for
their use in all aspects of government. Elevation data are needed by BIA for flood risk assessment, dam
safety, forestry, fire management, natural resources, assessment of impacts to Indian lands, and general
GIS activities including modeling for appraisals of lands for land buyback. Tribal uses would also include
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management of historical and cultural resources as well as infrastructure and construction management.
Bathymetry are needed for fishing rights, tribal water rights, and identification of submerged artifacts. In
order to perform these activities, BIA requires nationwide Quality Level 2 (QL2) inland topography and
QL 1B inland and nearshore bathymetry all updated every 6-10 years.

BIA has identified Business Uses and Mission Critical Activities that rely on elevation data and would
benefit from enhanced elevation data. Summarized details of elevation data requirements and benefits
received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 06 — Dol: Bureau of | 21524 | Trust Asset Inland Topo QL2 6-10 years | Unable to quantify Unable to quantify | I don't I don't I don't
Natural Indian Affairs Management know know know
Resource (BIA) Inland Bathy | QL1B 6-10 years | Unable to quantify Unable to quantify | I don't I don't I don't
Management know know know
Nearshore QL1B 6-10 years Unable to quantify Unable to quantify | Idon't Idon't Idon't
Bathy know know know
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MCA Title: Trust Asset Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required
Geographic Area Custom description | Custom description | Custom description
Requirements
Sub Area Requirements | Tribal lands in the | Tribal lands in the | Tribal lands in the
48 conterminous 48 conterminous 48 conterminous
States and Annette | States and Annette | States and Annette
Island, AK Island, AK Island, AK
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MCA Description

Response

Mission Critical Activity

Trust Asset management of natural resources. BIA performs activities
related to its management of lands but also provides data to tribes for their
use in all aspects of government — akin to whatever any other local
government would use the data for. Elevation data are needed by BIA for
flood risk assessment, dam safety, forestry, fire management, natural
resources, assessment of impacts to Indian lands, and general GIS
activities including modeling for appraisals of lands for land buyback.
Tribal uses would also include management of historical and cultural
resources as well as infrastructure and construction management.
Bathymetry are needed for fishing rights, Tribal water rights, and
identification of submerged artifacts.

MCA Title Trust Asset Management
MCA ID 21524
Organization Type Federal Agencies and Commissions

Organization Name

Dol: Bureau of Indian Affairs (BIA)

Sub-Agency or Division

Branch of Geospatial Support (BOGS)

Organization Mission

The Bureau of Indian Affairs' mission is to enhance the quality of life, to
promote economic opportunity, and to carry out the responsibility to
protect and improve the trust assets of American Indians, Indian tribes and
Alaska Natives.

Program Name

Office of Trust Services

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 06 - Natural Resources Conservation

Secondary Business Use

BU 15 - Flood Risk Management

Tertiary Business Use

BU 04 - Forest Resources Management

What Needs to be Measured in 3D Response

Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Required

Tops of submerged structures, objects Required

Tops of submerged vegetation Required

Subcanopy of vegetation/understory Required

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area Individual feature (e.g. single tree, single structure)

Smallest 3D features needed Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features Survey level features, submerged artifacts and submerged
lands.

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Required

Rivers and Streams

Less than 10 ft

Nice to have

10 - 50 ft

Nice to have

51-100 ft

Nice to have

Dol: Bureau of Indian Affairs (BIA) —5




Inland Bathy Feature Size Requirements Response
101 - 500 ft Required

501 - 2,500 ft Required

Greater than 2,500 ft Required

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Nice to have

%2 -1 acre Nice to have

1.1 — 2 acres Nice to have

2.1 — 5 acres Required

5.1 —10 acres Required

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2 QLIB QLIB

Order

Update Frequency 6-10 years 6-10 years 6-10 years
Event type(s)

Quality Level and/or Require tribal

update frequency
variability across AOI

approval to fly
across tribal lands,
NGA lidar and
IfSAR in AK

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 2 meters

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 30 cm

How far onshore
needed

500 meters inland

How far down the
beach profile needed

To MHHW

Tide correction
requirement

No requirement for
tide correction

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Highly desirable

Hydro-enforcement

Highly desirable

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of
Seamlessness

Nice to have

Temporal
Seamlessness

Entire AOI in same
acquisition season

Nice to have

Nice to have

Nice to have

Nice to have Nice to have

Entire AOI under Nice to have Nice to have Nice to have Nice to have Nice to have

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Nice to have Nice to have Nice to have Nice to have Nice to have

AOI needs to be

seamless

DEM for entire AOI | Nice to have Nice to have Nice to have Nice to have Nice to have
needs to be seamless

Amount of Up to the required | Up to the required Up to the required Up to the required Up to the required
acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical
manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) Uncertainty (TVU) | Uncertainty (TVU)
achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness

confidence level

confidence level

confidence level

confidence level confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM Nice to have Nice to have Nice to have
DTM Nice to have Nice to have Nice to have
DEM Required Required Required

Raw point cloud data

Nice to have

Nice to have

Nice to have

Classified point cloud

Nice to have

Nice to have

Nice to have

Edited/cube XYZ

Nice to have

Nice to have

Full waveform

Nice to have

Nice to have

Nice to have

Bathymetric Attributed Grid (BAG)

Nice to have

Nice to have

Breaklines required for standard

hydro-flattening

Nice to have

Nice to have

Additional breaklines for hydro-
enforcement of culverts

Nice to have
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Nice to have

Transformation Tool (V-Datum)

Tide Predictions Nice to have

Tidal Constituent And Residual Nice to have

Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have Nice to have Nice to have

Ground control/ground truthing Nice to have Nice to have Nice to have

Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Datasets

Hydrographic survey data

Nice to have

Nautical and/or navigation charts

Nice to have

Acoustic imagery of the seafloor

Nice to have

Acrial and/or satellite imagery

Nice to have

Nice to have

Nice to have

Underwater videography

Nice to have

Bottom texture

Nice to have

Bottom type

Nice to have

Submerged features

Nice to have

Subbottom characteristics

Nice to have

Geologic and seismic data

Nice to have

Nice to have

Nice to have

Water column properties - Physical

Nice to have

Water column properties - Chemical

Nice to have

Water column properties - Biological

Nice to have

Currents

Nice to have

Tide/wave heights

Nice to have

Sea ice conditions

Nice to have

Habitat distribution and classification

Nice to have

Boundaries

Nice to have

Routes

Nice to have

Offshore cadastral

Nice to have

Lease areas

Nice to have

Fixed obstructions

Nice to have

Floating observation/navigation systems

Nice to have

Shorelines — current, historic, change
rates

Nice to have

Nice to have

Nice to have

Land use/land cover

Nice to have

Nice to have

Nice to have

Wetlands

Nice to have

Nice to have

Nice to have
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Estuaries Nice to have
Inland surface water features Nice to have Nice to have Nice to have
Bridges/culverts Nice to have Nice to have
Landmark features Nice to have Nice to have Nice to have
Cultural resources Nice to have Nice to have Nice to have
Coastal and riverine structures Nice to have Nice to have Nice to have
Overhead structures Nice to have
Lowest Floor Elevation of Buildings Nice to have
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used Best available including Best available including Best available including
USGS, NGA, other USGS, NGA, other USGS, NOAA other
resources. BIA researches | resources. BIA researches | resources. BIA researches
for tribes, limited imagery | for tribes for tribes.
acquisition during fire
season via Digital Globe
and Eagle Vision (USAF).
Also use NAIP and NGA
imagery.
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map Yes
Digital Coast Yes
NCEI
Open Topography
NOAA nautical charts
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS
State Repositories Yes Yes Yes
State repositories used Any available Any available Any available
Other Yes Yes

Other description

Indian lands

Indian lands
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major I don't know I don't know

Cost savings/cost reduction Major I don't know I don't know

Cost avoidance Major I don't know I don't know

Increased revenues None I don't know I don't know

Mission-driven performance Major I don't know I don't know

improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major I don't know I don't know

Improved response or timeliness Major I don't know I don't know

Improved customer experience Major I don't know I don't know

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major I don't know I don't know

Environmental Major I don't know I don't know

Public safety, including life and Major I don't know I don't know

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to I don't know Unable to I don't know Unable to
provide provide provide
Cost savings/cost reduction I don't know Unable to I don't know Unable to I don't know Unable to
provide provide provide
Cost avoidance I don't know Unable to I don't know Unable to I don't know Unable to
provide provide provide
Increased revenues I don't know Unable to I don't know Unable to I don't know Unable to
provide provide provide
Mission-driven performance | I don't know Unable to I don't know Unable to I don't know Unable to
improvements provide provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or I don't know Unable to I don't know Unable to I don't know Unable to
services provide provide provide
Improved response or I don't know Unable to I don't know Unable to I don't know Unable to
timeliness provide provide provide
Improved customer Major Unable to I don't know Unable to I don't know Unable to
experience provide provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach I don't know I don't know I don't know
Environmental I don't know I don't know I don't know
Public safety, including life I don't know I don't know I don't know

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes Yes Yes
Network (TIN)

Contours Yes Yes Yes
Hillshades Yes Yes Yes
Slope maps Yes Yes Yes
Aspect maps Yes Yes Yes
Curvature maps Yes Yes Yes
Cross sections Yes Yes Yes
Height-Above-Ground Yes Yes Yes
maps

Viewshed maps Yes Yes Yes
Hydrologic Flow Yes Yes

Direction Grids

Hydrologic Flow Yes Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes Yes

streams, lakes)

Hydrologic Units Yes Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface Yes Yes Yes
Roughness

Importance of 3D Data Requirements Response
Geographic coverage 3

Vertical accuracy 2

Update frequency 1
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Bureau of Land Management (BLM)

The BLM's mission is to sustain the health, diversity, and productivity of public lands for the use
and enjoyment of present and future generations.

Congress tasked the BLM with a mandate of managing public lands for a variety of uses such as energy
development, livestock grazing, recreation, and timber harvesting while ensuring natural, cultural, and
historic resources are maintained for present and future use. The BLM manages public lands to maximize
opportunities for commercial, recreational, and conservation activities. This promotes healthy and
productive public lands that create jobs in local communities while supporting traditional land uses such
as responsible energy development, timber harvesting, grazing, and recreation, including hunting and
fishing.

Elevation data are used for a variety of purposes including forestry, rangeland, wildlife and habitat,
cultural resources, and inland boundary management. The Mineral Production Verification Program uses
elevation data to review of surface mining and mineral extraction activities. The Abandoned Mine Lands
(AML) and Hazardous Material Program uses lidar to assist with the large workload in the discovery and
inventory efforts for presently unknown AML features, confirm previously discovered features, initiate
field characterization efforts (cultural, biological, reclamation/engineering, soil/water sampling), improve
conceptual site modeling, and help prioritize hazard abatement actions. Lidar-facilitated inventory of
AMLs is proven to be safer, faster, more accurate, more efficient, and more cost-effective than traditional
literature review and field-based inventory protocols, yielding results ranging from 100-300% greater
than conventional methods.

Elevation data reduce field visits for assessment of forest structure metrics for forestry management.
Elevation data are also used to identify vegetation structure, heights of shrubs, etc. for management of
vegetation on rangelands for cattle grazing, sage-grouse habitat, feral horses, and other wildlife. Inland
bathymetry is needed for managing fish species. The Mineral Production Verification Program uses
elevation data for review of surface mining and mineral extraction activities on BLM lands as well as for
BLM’s minerals responsibilities underneath non-BLM lands. BLM also manages trust holdings and land
under USBR reservoirs, including boat ramps and underwater cultural resources. Elevation data are
needed for preservation and management of these cultural resources to inventory, identify, document,
map, and preserve sites. Finally, Public Land Survey System (PLSS) cadastral surveys are BLM’s
responsibility. Surveys are done when land exchanges to/from federal agencies occur. Physical field
surveys are required, but elevation data can help plan the field work.

Elevation data requirements range from Quality Level 0 (QLO) to QL2 for inland topography with most
Mission Critical Activities indicating a need for QL2 data. Most activities that require inland bathymetry
require QLOB data. The update frequency of the elevation data varies from quarterly for surface mining
and mineral extraction activities, to every 6-10 years for aerial remote sensing and mapping.

Benefits of having improved elevation data include major cost avoidance (data processing avoided,
avoided property loss due to natural hazards, and avoided accidents caused by human error), faster
reviews and field inspections, improved projections of at-risk areas, and future public safety and
environmental benefits. Enhanced elevation data would also allow for better decision making and
modeling while saving data acquisition costs.

The BLM has identified Business Uses and Mission Critical Activities that rely on elevation data and
would benefit from enhanced elevation data. Summarized details of elevation data requirements and
benefits received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits

Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety

Name Operational Benefits | Customer Service Outreach

Benefits

BU 01 - Dol: Bureau of | 22190 | Abandoned Mine | Inland Topo QL2 4-5 years Unable to quantify Unable to quantify | Moderate | Major Major
Water Supply | Land Lands and
and Quality Management Hazardous

(BLM) Materials

Program
BU 02 — Dol: Bureau of | 22183 | Stream and River | Inland Topo QL1 HD 4-5 years Unable to quantify Unable to quantify | Moderate Major Minor
Riverine Land Water Quality Inland Bathy | QLOB 4-5 years Unable to quantify Unable to quantify | Moderate | Major Minor
Ecosystem Management and Habitat
Management | (BLM) Monitoring and
Assessment

BU 04 - Dol: Bureau of | 21707 | Forestry Inland Topo QLO 2-3 years $4,120,500 Unable to quantify | Major Major Major
Forest Land Management Inland Bathy | QL2B 6-10 years | Unable to quantify Unable to quantify | I don't I don't I don't
Resource Management know know know
Management | (BLM)
BU 05 — Dol: Bureau of | 1301 Rangeland Inland Topo QL1 2-3 years Unable to quantify Unable to quantify | Moderate | Major Moderate
Rangeland Land Management
Management | Management

(BLM)
BU 06 — Dol: Bureau of | 1342 Aerial Remote Inland Topo QL2 6-10 years Unable to quantify Unable to quantify | Idon't Idon't Idon't
Natural Land Sensing and know know know
Resource Management Mapping
Management | (BLM)
BU 07 — Dol: Bureau of | 21992 | Wildlife and Inland Topo QL2 Annually Unable to quantify Unable to quantify | I don't I don't I don't
Wildlife and | Land Habitat know know know
Habitat Management Management Inland Bathy | Cross sections | Annually Unable to quantify Unable to quantify | I don't I don't I don't
Management | (BLM) and/or transects know know know

meet needs

BU 11 - Dol: Bureau of | 1331 Mineral Inland Topo QL1 Quarterly Unable to quantify Unable to quantify | None None None
Geologic Land Production
Resource Management Verification
Extraction (BLM)
BU 14— Dol: Bureau of | 22134 | Cultural Inland Topo QL0 HD Event Unable to quantify Unable to quantify | Moderate | Moderate | Moderate
Cultural Land Resources driven
Resource Management Preservation and | Inland Bathy | QLOB Event Unable to quantify Unable to quantify | Moderate | Moderate | Moderate
Management | (BLM) Management driven
BU 30— Dol: Bureau of | 22109 | Cadastral Survey | Inland Topo QL2 4-5 years Unable to quantify Unable to quantify | None None None
Maritime and | Land and Inland
Land Management Boundary
Boundary (BLM) Management
Management
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MCA Title: Abandoned Mine Lands and Hazardous Materials Program
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federally-owned
Requirements lands nationwide,
all lands of U.S.
Tribes, or select
large land holding
agencies
Sub Area Requirements | BLM
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MCA Description

Response

Mission Critical Activity

Abandoned Mine Lands and Hazardous Materials Program. Elevation data
are needed to inventory and identify potential sites, secure land, mitigate
safety, and potentially remediate impacted lands. QL2 elevation data is
the minimum requirement, some areas may require higher quality data.

The AML program uses lidar to assist with the large workload in the
discovery and inventory efforts for presently unknown AML features,
confirm previously discovered features, initiate field characterization
efforts (cultural, biological, reclamation/engineering, soil/water
sampling), improving conceptual site modeling, and help prioritize hazard
abatement actions. Lidar- facilitated inventory of AMLs is proven to be
safer, faster, more accurate, more efficient, and more cost-effective than
traditional literature review plus field-based inventory protocols, yielding
results ranging from 100-300% greater than conventional methods.

MCA Title

Abandoned Mine Lands and Hazardous Materials Program

MCA ID

22190

Organization Type

Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Organization Mission

Multiple Use and Sustained Yield of Public Lands

Program Name

Abandoned Mine Lands

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 01 - Water Supply and Quality

Secondary Business Use

BU 10 - Geologic Assessment and Hazard Mitigation

Tertiary Business Use

BU 18 - Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management

What Needs to be Measured in 3D Response
Bare earth ground Required
Tops of buildings, structures, objects Highly desirable

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Not required
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting
District, Zip Code, etc)

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features

Mining claim posts to survey markers or steel drums.

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2

Order

Update Frequency 4-5 years

Event type(s)
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Acceptable Vertical
Error

Up to 20 cm

How far onshore
needed

How far down the
beach profile needed

Below MLLW

Tide correction
requirement

Cross sections and/or
transects meet needs

Partial

Cross section/transect
requirement

10m spacing, up to
20cm vertical
accuracy

Hydrologic Processing Required

Response

Hydro-flattening

Not required

Hydro-enforcement

Not required

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of
Seamlessness
Temporal
Seamlessness
Entire AOI in same Nice to have
acquisition season
Entire AOI under Required
same environmental
conditions
Spatial
Seamlessness
Point cloud for entire | Nice to have
AOI needs to be
seamless
DEM for entire AOI | Nice to have
needs to be seamless
Amount of Whatever it takes to
acceptable vertical achieve
manipulation to seamlessness,
achieve spatial including changes
seamlessness to the older,
previously accepted
dataset if it is
proven to be less
accurate than the
newer
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Not required
DTM Highly desirable
DEM Required
Raw point cloud data Highly desirable
Classified point cloud Nice to have
Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Breaklines required for standard Not required

hydro-flattening

Additional breaklines for hydro- Not required

enforcement of culverts

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Highly desirable

Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Acrial and/or satellite imagery

Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data

Required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Datasets

Shorelines — current, historic, change Nice to have

rates

Land use/land cover Highly desirable

Wetlands Required

Estuaries

Inland surface water features Required

Bridges/culverts Highly desirable

Landmark features Required

Cultural resources Required

Coastal and riverine structures Highly desirable

Overhead structures

Lowest Floor Elevation of Buildings Nice to have

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Elevation Data

Current dataset used Site specific, collected at
varying quality levels and
dates

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map Yes

Digital Coast

NCEI

Open Topography Yes

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories Yes

State repositories used

ID Historical Society,
various state mine
agencies, various state
geological surveys
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Other Yes
Other description Historical mine maps,
Private collection maps
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Moderate
Cost savings/cost reduction Minor
Cost avoidance Minor
Increased revenues None
Mission-driven performance Moderate
improvements
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Moderate
Improved response or timeliness Moderate
Improved customer experience Minor
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Minor
Environmental Moderate
Public safety, including life and Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to
provide
Cost savings/cost reduction Moderate Unable to
provide
Cost avoidance Major Unable to
provide
Increased revenues Moderate Unable to
provide
Mission-driven performance | Moderate Annual 200%
improvements percent
improvement
Mission-driven performance | The AML program uses LIDAR to assist with the large
improvements description workload in the discovery and inventory efforts for
presently unknown AML features, confirm previously
discovered features, initiate field characterization efforts
(cultural, biological, reclamation/engineering, soil/water
sampling), improving conceptual site modeling, and help
prioritize hazard abatement actions. LIDAR- facilitated
inventory of AMLs is proven to be safer, faster, more
accurate, more efficient, and more cost- effective than
traditional literature review + field-based inventory
protocols, yielding results ranging from 100-300%
greater than conventional methods.
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Moderate Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate
Environmental Major
Public safety, including life Major

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps Yes

Cross sections Yes

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints

Breaklines for road edge-

of-pavement

Rugosity/Surface Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 3
Vertical accuracy 1
Update frequency 2
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MCA Title: Stream and River Water Quality and Habitat Monitoring and

Assessment
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Type Required Required
Geographic Area Federally-owned Custom description
Requirements lands nationwide,
all lands of U.S.
Tribes, or select
large land holding
agencies
Sub Area Requirements | BLM HUCSs that cover
BLM lands
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MCA Description

Response

Mission Critical Activity

Stream channel species and habitat assessment and management. Water
quality assessment and management. Fisheries and riparian management.
Linking upland conditions to stream and river condition and trend. BLM
inventories rivers and streams nationally.

MCA Title Stream and River Water Quality and Habitat Monitoring and Assessment
MCA ID 22183
Organization Type Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Branch of Assessment and Monitoring

Organization Mission

It is the mission of the Bureau of Land Management to sustain the health,
diversity and productivity of the public lands for the use and enjoyment of
present and future generation

Program Name Soil, Water, and Air Program; Riparian Program; Fisheries and Aquatic
Habitat Program
Total Annual Program Budget $55,650,000

Primary Business Use

BU 02 - Riverine Ecosystem Management

Secondary Business Use

BU 09 - Fisheries Management and Aquaculture

Tertiary Business Use

BU 01 - Water Supply and Quality

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Not required

Tops of vegetation Highly desirable

Tops of submerged structures, objects Highly desirable

Tops of submerged vegetation Highly desirable

Subcanopy of vegetation/understory Highly desirable

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area 1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting

District, Zip Code, etc)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Mapping current state and changes in things like: vegetation,
stream and river planform and cross-sectional area, other
hydrogeomorphic features.

Inland Bathy Feature Size Requirements Response
Navigable channels (as defined by USACE) Required

Rivers and Streams

Less than 10 ft Required

10 - 50 ft Required

51-100 ft Required

101 - 500 ft Required

501 - 2,500 ft Required

Greater than 2,500 ft Required

Other Required
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Inland Bathy Feature Size Requirements Response

Other description Wetlands

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Required

Y2 - 1 acre Required

1.1 —2 acres Required

2.1 — 5 acres Required

5.1 —10 acres Required

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO QL1 HD QLOB

Order

Update Frequency 4-5 years 4-5 years

Event type(s)

Quality Level and/or

update frequency

variability across AOI

Acceptable Horizontal | Up to 50 cm Less than 50 cm

Error

Acceptable Vertical Upto 10 cm Up to 20 cm

Error

How far onshore

needed

How far down the To MHW

beach profile needed

Tide correction

requirement

Cross sections and/or Partial

transects meet needs

Cross section/transect Vertical: up to 20

requirement cm Horizontal: <
50 cm; cross
section spacing
may vary with field
activity

Hydrologic Processing Required Response

Hydro-flattening Highly desirable

Hydro-enforcement Required

Hydro-conditioning Required

No Treatment Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Highly desirable

Seamlessness

Temporal

Seamlessness

Entire AOI in same Highly desirable Nice to have Highly desirable

acquisition season

Entire AOI under Required Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Highly desirable Highly desirable Required

AOI needs to be

seamless

DEM for entire AOI | Highly desirable Required Required

needs to be seamless

Amount of I don't know I don't know I don't know

acceptable vertical

manipulation to

achieve spatial

seamlessness

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM Required Required

DTM Required Required

DEM Required Required

Raw point cloud data Not required Not required

Classified point cloud Nice to have Nice to have

Edited/cube XYZ Nice to have

Full waveform Not required Not required

Bathymetric Attributed Grid (BAG) Nice to have

Breaklines required for standard Nice to have Not required

hydro-flattening

Additional breaklines for hydro-
enforcement of culverts

Nice to have
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Not required

Nice to have

Ground control/ground truthing Required

Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Highly desirable

Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Not required

Not required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Highly desirable
rates

Highly desirable

Land use/land cover Required

Highly desirable

Wetlands Required

Required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Estuaries
Inland surface water features Required Required
Bridges/culverts Required Highly desirable
Landmark features Not required Nice to have
Cultural resources Not required Not required
Coastal and riverine structures Required Highly desirable
Overhead structures
Lowest Floor Elevation of Buildings Not required
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used Given spatial scale at Given spatial scale at
which we work and the which we work and the
paucity of 3D topographic | paucity of 3D topographic
data, we do not work with | data, we do not work with
it for much of our mission | it for much of our mission
critical work. Exceptions critical work. Exceptions
include where topographic | include where topographic
lidar (10 cm vertical lidar (10 cm vertical
accuracy with 0.7 m point | accuracy with 0.7 m point
spacing) are available. spacing) are available.
HOWEVER, having this HOWEVER, having this
information in the future information in the future
would allow us to would allow us to
revolutionize how we revolutionize how we
conduct stream, river and conduct stream, river and
wetland inventories and wetland inventories and
assessments. assessments.
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map

Yes

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not Yes

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings I don't know Moderate

Cost savings/cost reduction I don't know Moderate

Cost avoidance I don't know Moderate

Increased revenues None None

Mission-driven performance Moderate Moderate

improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Moderate

Improved response or timeliness I don't know Minor

Improved customer experience Major Moderate

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach I don't know Moderate

Environmental Major Major

Public safety, including life and Moderate Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to Moderate Unable to
provide provide
Time savings description Having this information in the future would allow us to Having this information in the future would allow us to
revolutionize how we conduct stream, river and wetland revolutionize how we conduct stream, river and wetland
inventories and assessments. inventories and assessments.
Cost savings/cost reduction Moderate Unable to Moderate Unable to
provide provide
Cost avoidance Moderate Unable to Major Unable to
provide provide
Increased revenues Major Unable to Major Unable to
provide provide
Mission-driven performance | Moderate Unable to Moderate Annual 23%
improvements provide percent
improvement
Mission-driven performance | Having this information in the future would allow us to Having this information in the future would allow us to
improvements description revolutionize how we conduct stream, river and wetland | revolutionize how we conduct stream, river and wetland
inventories and assessments. inventories and assessments.
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to Moderate Unable to
services provide provide
Improved response or Moderate Unable to Moderate Unable to
timeliness provide provide
Improved customer Moderate Unable to Moderate Unable to
experience provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate Moderate
Environmental Major Major
Public safety, including life Minor Minor

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular

Network (TIN)

Contours Yes Yes
Hillshades Yes

Slope maps Yes Yes
Aspect maps Yes

Curvature maps Yes Yes
Cross sections Yes Yes
Height-Above-Ground Yes Yes
maps

Viewshed maps Yes

Hydrologic Flow Yes Yes
Direction Grids

Hydrologic Flow Yes Yes
Accumulation Grids

Hydrologic networks (e.g. | Yes Yes
streams, lakes)

Hydrologic Units Yes Yes
(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints

Breaklines for road edge-

of-pavement

Rugosity/Surface Yes Yes
Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2
Vertical accuracy 3
Update frequency 1

Dol: Bureau of Land Management (BLM) — 20




MCA Title: Forestry Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required
Geographic Area Federally-owned One or more
Requirements lands nationwide, Hydrologic Units

all lands of U.S. (HUC4s)

Tribes, or select

large land holding

agencies
Sub Area Requirements | BLM
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MCA Description

Response

Mission Critical Activity

Timber harvest and reforestation, Wildfire fighting, Wildlife habitat
restoration, and Aquatic conservation. Inland bathy data is needed for
forestry activities in Oregon. Elevation data is used for forest structure
metrics. Having good quality elevation data reduces field visits.

MCA Title

Forestry Management

MCA ID

21707

Organization Type

Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Organization Mission

Management of federal public lands and resources

Program Name

Mission critical activity is to implement western Oregon Resource
Management Plans and the Sage Grouse Management plans.

Total Annual Program Budget

$200,000,000

Primary Business Use

BU 04 - Forest Resources Management

Secondary Business Use

BU 05 - Rangeland Management

Tertiary Business Use

BU 07 - Wildlife and Habitat Management

What Needs to be Measured in 3D

Response

Bare earth ground Required
Tops of buildings, structures, objects Nice to have
Tops of vegetation Required

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Highly desirable

River/lake bottom

Nice to have

Nearshore elevation (<10 m deep)

Nice to have

Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required
Other Required

Other description

Canopy cover and veg structure

General Geographic Area and Size

Average geographic extent of day-to-day area

county region)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Individual trees, Headwater streams, Landslides, Road and
culvert locations, Timber harvest yarding corridors

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Nice to have

Rivers and Streams

Less than 10 ft

Nice to have

10 - 50 ft Nice to have
51-100 ft Nice to have
101 - 500 ft Nice to have
501 -2,500 ft Nice to have

Greater than 2,500 ft

Nice to have

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre

Nice to have

Dol: Bureau of Land Management (BLM) — 22

25,000 sq mi - 74,999 sq mi (e.g. medium state or large multi-




Inland Bathy Feature Size Requirements Response

%2 -1 acre Nice to have

1.1 — 2 acres Nice to have

2.1 —5 acres Nice to have

5.1 =10 acres Nice to have

Greater than 10 acres Nice to have

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO QLO QL2B

Order

Update Frequency 2-3 years 6-10 years

Event type(s)

Quality Level and/or

update frequency

variability across AOI

Acceptable Horizontal | Up to 50 cm Up to 1 meter

Error

Acceptable Vertical Up to 30 cm Up to 30 cm

Error

How far onshore

needed

How far down the To MLLW

beach profile needed

Tide correction

requirement

Cross sections and/or Partial

transects meet needs

Cross section/transect Vertical and

requirement horizontal accuracy
should be 1 meter
or less; cross
section spacing
varies

Hydrologic Processing Required Response

Hydro-flattening Required

Hydro-enforcement Required

Hydro-conditioning Required

No Treatment Not required

Dol: Bureau of Land Management (BLM) — 23




Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of Nice to have
Seamlessness
Temporal
Seamlessness
Entire AOI in same Highly desirable Highly desirable Highly desirable
acquisition season
Entire AOI under Required Highly desirable Nice to have
same environmental
conditions
Other Required
Other description LiDAR shadowing
reduced
Spatial
Seamlessness
Point cloud for entire | Required Highly desirable Required
AOI needs to be
seamless
DEM for entire AOI | Required Required Required
needs to be seamless
Amount of Up to the required I don't know Up to the required
acceptable vertical Total Vertical Total Vertical
manipulation to Uncertainty (TVU) Uncertainty (TVU)
achieve spatial at the 95% at the 95%
seamlessness confidence level confidence level
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Required Required
DTM Required Required
DEM Required Required
Raw point cloud data Required Required
Classified point cloud Nice to have Highly desirable
Edited/cube XYZ Highly desirable

Full waveform

Nice to have

Nice to have

Bathymetric Attributed Grid (BAG)

Nice to have
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Breaklines required for standard Highly desirable

hydro-flattening

Required

Additional breaklines for hydro- Highly desirable

enforcement of culverts

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Highly desirable

Ground control/ground truthing Required

Required

Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Acrial and/or satellite imagery

Required

Highly desirable

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data

Required

Highly desirable

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Shorelines — current, historic, change Highly desirable Required
rates
Land use/land cover Required Required
Wetlands Required Required
Estuaries
Inland surface water features Required Required
Bridges/culverts Required Highly desirable
Landmark features Highly desirable Required
Cultural resources Highly desirable
Coastal and riverine structures Highly desirable Highly desirable
Overhead structures
Lowest Floor Elevation of Buildings Not required
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used FUSION vegetation We have little bathymetry
metrics in 10 meter grid data
cells, Raw point cloud
data, 1 meter DEM, Stand
level habitat metrics,
Stream and road locations,
less than 1 meter accuracy
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map
Digital Coast
NCEI
Open Topography
NOAA nautical charts
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS
State Repositories Yes Yes
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
State repositories used BLM internal topographic | We use data from the
data sets Oregon Department of

Geology and Mineral

Industries coastal data base
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major None
Cost savings/cost reduction Moderate None
Cost avoidance Moderate None
Increased revenues Minor None
Mission-driven performance Major None
improvements
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Minor None
Improved response or timeliness Major None
Improved customer experience Minor None
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major None
Environmental Major None
Public safety, including life and Major None
property
Other Current Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Other Major
Other description Environment planning
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Annual dollars | $2,110,500 I don't know Unable to
saved/realized provide
Time savings description We can use models we could not use without 3D Data.
SFTE's saved by reporting monitoring results from
existing data sets. We do things not possible without data
thus there is no comparison. 5 FTE's saved by avoiding
conflicting data sets. It does not save 20 FTE's it lets
them be used elsewhere to complete mission. 5 FTE's
saved by having data available and not having to create.
Cost savings/cost reduction Moderate Annual dollars | $2,010,000 I don't know Unable to
saved/realized provide
Cost savings/cost reduction We design better roads that can be built cheaper with
description better fish passage. 5 FTE's saved. We provide a wider
variety of data for each project so we do more to meet
mission.
Cost avoidance I don't know Unable to I don't know Unable to
provide provide
Cost avoidance description Could be millions of dollars if we avoid landslides, e.g.
Oso Landslide in Washington. We process more data so
data processing goes up. BIG DATA is an issue. We use
safe practices but mission does not generally involve
hazardous activities. Once initial application developed to
process data errors should not occur.
Increased revenues None I don't know Unable to
provide
Increased revenues Data does not improve yields it reduces cost to extract.
description Better roads will lead to lower hauling costs. Our mission
does not typically expand.
Mission-driven performance | Major Unable to I don't know Unable to
improvements provide provide
Mission-driven performance | Easier to assess activity impacts so as to better explaining
improvements description impacts of different alternatives. Data creates better
communication of proposed activities. Better and more
complete information should lead to better decisions with
more social support.
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or None I don't know Unable to
services provide
Value added to products or Our products do not typically change. We are better able
services description to comply and monitor our activities but we don't expand
them.
Improved response or Major Unable to I don't know Unable to
timeliness provide provide
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Improved response or Avoid road construction in unstable areas can be a
timeliness description tremendous savings. We can monitor better but Mother

Nature sets timeline. Our products, i.e. timber, do not

change. We don't normally assist our timber purchasers,

it will help our recreation users. Data helps with

firefighting and emergency response, could be big. EA

and EIS preparation still follow same timeline they just

have better data.
Improved customer Major Unable to I don't know Unable to
experience provide provide
Improved customer Public is more confident in our decisions. Time saving in
experience description analysis is great if we can use existing data instead of

creating new data. We develop many new applications to

provide more and better information to public and

decision makers.
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major I don't know
Education or outreach Better data makes for a better informed public
description
Environmental Major I don't know
Environmental description Better designed activities help the sale of timber and to

protect natural resources, i.e. fish and wildlife
Public safety, including life Major I don't know

and property

Public safety, including life
and property description

Avoid activities in unstable areas
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Contours

Yes

Hillshades

Yes

Slope maps

Aspect maps

Curvature maps

Cross sections

Height-Above-Ground
maps

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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MCA Title: Rangeland Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federally-owned
Requirements lands nationwide,
all lands of U.S.
Tribes, or select
large land holding
agencies
Sub Area Requirements | BLM

Dol: Bureau of Land Management (BLM) — 31




MCA Description

Response

Mission Critical Activity

Vegetation management on rangelands for cattle grazing, sage-grouse
habitat, other wildlife, and feral horses. QL1 point density is needed to be
able to identify vegetation structure, heights of shrubs, etc. Point density
is more important than vertical accuracy.

MCA Title Rangeland Management
MCA ID 1301
Organization Type Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Organization Mission

Protect, conserve and manage the system of public lands and the natural
and cultural resources they contain and support, and allowing for multiple
uses of those lands where appropriate. In short, we manage recreation,
endangered species, cattle grazing, mineral extraction, and oil and gas
leasing, and are responsible for the largest land base of any agency in the
U.S.

Program Name

Rangeland, Riparian and Plant Conservation Fish and Wildlife
Conservation; Mineral Resources - Solid and Liquid

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 05 - Rangeland Management

Secondary Business Use

BU 07 - Wildlife and Habitat Management

Tertiary Business Use BU 13 - Oil and Gas Resources
What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Nice to have

Tops of vegetation Required

Tops of submerged structures, objects Not required

Tops of submerged vegetation Nice to have
Subcanopy of vegetation/understory Required

River/lake bottom Not required
Nearshore elevation (<10 m deep) Not required

Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

50 sq mi - 999 sq mi (e.g. small county or County Equivalent,
District of Columbia, etc.)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Individual sagebrush, pinyon pine, juniper, other shrubs and

trees
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QLI
Order
Update Frequency 2-3 years
Event type(s)
Quality Level and/or

update frequency
variability across AOI
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Acceptable Horizontal
Error

Up to 50 cm

Acceptable Vertical
Error

Up to 50 cm

How far onshore
needed

How far down the
beach profile needed

To MHW

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of
Seamlessness
Temporal
Seamlessness
Entire AOI in same Highly desirable
acquisition season
Entire AOI under Required
same environmental
conditions
Spatial
Seamlessness
Point cloud for entire | Required
AOI needs to be
seamless
DEM for entire AOI | Required
needs to be seamless
Amount of Whatever it takes to
acceptable vertical achieve
manipulation to seamlessness,
achieve spatial including changes
seamlessness to the older,
previously accepted
dataset if it is
proven to be less
accurate than the
newer
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Required
DTM Required
DEM Highly desirable
Raw point cloud data Nice to have
Classified point cloud Required
Edited/cube XYZ
Full waveform Not required
Bathymetric Attributed Grid (BAG)
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Breaklines required for standard Nice to have

hydro-flattening

Additional breaklines for hydro- Nice to have

enforcement of culverts

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Not required

Ground control/ground truthing Required

Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Acrial and/or satellite imagery

Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data

Highly desirable

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Datasets

Shorelines — current, historic, change Nice to have

rates

Land use/land cover Required

Wetlands Highly desirable

Estuaries

Inland surface water features Highly desirable

Bridges/culverts Nice to have

Landmark features Required

Cultural resources Required

Coastal and riverine structures Nice to have

Overhead structures

Lowest Floor Elevation of Buildings Not required

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Elevation Data

Current dataset used Unknown as to specifics,
since [ am a very-end user,
but I know our geospatial
division has access to
those data that are
available, and regularly
acquire project-specific
data as needed using
various platforms, from
space-borne to UAV.

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
State Repositories
State repositories used
Other Yes
Other description Unknown as to specifics,
Since I am a very-end user,
But I know our geospatial
division has access to
those data that are
available, And regularly
acquire project-specific
data as needed using
various platforms, From
space-borne to UAV.
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major
Cost savings/cost reduction Major
Cost avoidance Major
Increased revenues None
Mission-driven performance Major
improvements
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major
Improved response or timeliness Major
Improved customer experience Major
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Moderate
Environmental Major
Public safety, including life and Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to

provide
Time savings description Given travel distances and areal extents, all of these items

will save us time, major or minor.

Cost savings/cost reduction Major Unable to

provide
Cost savings/cost reduction Given travel distances and areal extents, all of these items
description will save us time, major or minor.
Cost avoidance Major Unable to

provide
Increased revenues Moderate Unable to

provide
Mission-driven performance | Major Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to
services provide
Improved response or Major Unable to
timeliness provide
Improved customer Major Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate
Environmental Major
Public safety, including life Moderate

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes

Network (TIN)

Contours Yes

Hillshades Yes

Slope maps Yes

Aspect maps Yes

Curvature maps Yes

Cross sections

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints

Breaklines for road edge-

of-pavement

Rugosity/Surface

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2
Vertical accuracy 3
Update frequency 1
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MCA Title: Aerial Remote Sensing and Mapping
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Federally-owned
Requirements lands nationwide,
all lands of U.S.
Tribes, or select
large land holding
agencies
Sub Area Requirements | BLM
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MCA Description Response

Mission Critical Activity Aerial remote sensing and mapping to support BLM activities in field
offices. Includes UAS collection of project specific areas at QLO or
higher.

MCA Title Aerial Remote Sensing and Mapping

MCA ID 1342

Organization Type Federal Agencies and Commissions

Organization Name Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Organization Mission To sustain the health, diversity, and productivity of public lands for the
use and enjoyment of present and future generations.

Program Name Soil, Water and Air

Total Annual Program Budget Unable to provide

Primary Business Use BU 06 - Natural Resources Conservation

Secondary Business Use BU 05 - Rangeland Management

Tertiary Business Use BU 14 - Cultural Resources Preservation and Management

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Not required
Tops of vegetation Highly desirable
Tops of submerged structures, objects Not required
Tops of submerged vegetation Not required
Subcanopy of vegetation/understory Nice to have
River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Highly desirable
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

District, Zip Code, etc)

1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting

Smallest 3D features needed

anchor, small dock, etc.)

Small features (e.g. individual shrub, tree, car, mooring

Description of smallest 3D features

Hummocks, incised channels, headcuts

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2

Order

Update Frequency 6-10 years

Event type(s)

Quality Level and/or Project specific

update frequency area requirements

variability across AOI

Acceptable Horizontal | The best horizontal
Error accuracy
achievable for the
vertical accuracy I
need

Acceptable Vertical Up to 20 cm
Error
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

How far onshore
needed

How far down the
beach profile needed

Not applicable

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Highly desirable

Hydro-enforcement

Not required

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of

Seamlessness

Temporal

Seamlessness

Entire AOI in same Not required

acquisition season

Entire AOI under Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Highly desirable

needs to be seamless

Amount of Up to the required

acceptable vertical Total Vertical

manipulation to Uncertainty (TVU)

achieve spatial at the 95%

seamlessness confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM Highly desirable

DTM Highly desirable

DEM Required

Raw point cloud data Not required

Classified point cloud Nice to have

Edited/cube XYZ

Full waveform Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard Not required

hydro-flattening

Additional breaklines for hydro- Not required

enforcement of culverts
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Not required

Ground control/ground truthing Nice to have

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Not required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Not required
rates

Land use/land cover Highly desirable
Wetlands Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Estuaries
Inland surface water features Nice to have
Bridges/culverts Not required
Landmark features Not required
Cultural resources Highly desirable
Coastal and riverine structures Not required
Overhead structures
Lowest Floor Elevation of Buildings Not required
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used 2013 National Elevation
Dataset
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map Yes
Digital Coast
NCEI
Open Topography
NOAA nautical charts
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS
State Repositories
State repositories used
Other Yes
Other description BLM self-collected UAS
data for project specific
areas
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Time savings I don't know
Cost savings/cost reduction Major
Cost avoidance Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Increased revenues I don't know

Mission-driven performance I don't know

improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major

Improved response or timeliness Major

Improved customer experience Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major

Environmental Major

Public safety, including life and Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to
provide
Cost savings/cost reduction I don't know Unable to
provide
Cost avoidance I don't know Unable to
provide
Increased revenues I don't know Unable to
provide
Mission-driven performance | I don't know Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or I don't know Unable to
services provide
Improved response or I don't know Unable to
timeliness provide
Improved customer I don't know Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach I don't know
Environmental I don't know
Public safety, including life I don't know

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Contours

Yes

Hillshades

Slope maps

Aspect maps

Curvature maps

Cross sections

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency
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MCA Title: Wildlife and Habitat Management
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Data Type

Required Nice to have
Geographic Area Custom description | Custom description
Requirements
Sub Area Requirements | All states with All states with

BLM lands

BLM lands
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MCA Description

Response

Mission Critical Activity

Wildlife and Habitat Management; includes sage grouse and other
wildlife. Inland bathy would be nice for managing fish species.

MCA Title

Wildlife and Habitat Management

MCA ID

21992

Organization Type

Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Resources & Planning Directorate

Organization Mission

It is the mission of the Bureau of Land Management to sustain the health,
diversity and productivity of the public lands for the use and enjoyment of
present and future generations.

Program Name

Wildlife

Total Annual Program Budget

$33,000,000

Primary Business Use

BU 07 - Wildlife and Habitat Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Not required

Tops of vegetation Required

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory Highly desirable
River/lake bottom Highly desirable
Nearshore elevation (<10 m deep) Highly desirable
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area 75,000 sq mi - 199,999 sq mi (e.g. large state or medium

multi-state region)

Smallest 3D features needed

Aggregated features (e.g. generalized landscapes, large areal
patches of seagrass, coral reef, etc.)

Description of smallest 3D features

Individual shrubs, vegetation, trees

Inland Bathy Feature Size Requirements Response
Navigable channels (as defined by USACE) Highly desirable
Rivers and Streams

Less than 10 ft Highly desirable
10 - 50 ft Highly desirable
51-100 ft Highly desirable
101 - 500 ft Highly desirable
501 - 2,500 ft Highly desirable
Greater than 2,500 ft Highly desirable
Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Highly desirable
Y2 -1 acre Highly desirable
1.1 — 2 acres Highly desirable
2.1 —5 acres Highly desirable
5.1 =10 acres Highly desirable

Dol: Bureau of Land Management (BLM) — 50




Inland Bathy Feature Size Requirements

Response

Greater than 10 acres Highly desirable
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2 Cross sections
Order and/or transects
meet needs

Update Frequency Annually Annually
Event type(s)
Quality Level and/or QL1 is needed for
update frequency vegetation structure
variability across AOI | in project specific

areas (sage grouse

habitat), QL2 or

QL3 is OK for bare

earth terrain
Acceptable Horizontal | Up to 1 meter I don't know
Error
Acceptable Vertical Up to 30 cm I don't know
Error
How far onshore
needed
How far down the To MLLW
beach profile needed
Tide correction
requirement
Cross sections and/or Yes
transects meet needs
Cross section/transect I don't know
requirement
Hydrologic Processing Required Response
Hydro-flattening Highly desirable
Hydro-enforcement Highly desirable
Hydro-conditioning Highly desirable
No Treatment Highly desirable
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Seamlessness

Requirements Topo Data

Within Inland

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Highly desirable

Temporal
Seamlessness

Entire AOI in same
acquisition season

Highly desirable

Highly desirable

Highly desirable

Entire AOI under
same environmental
conditions

Highly desirable

Highly desirable

Highly desirable

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Highly desirable

Highly desirable

Highly desirable

DEM for entire AOI
needs to be seamless

Highly desirable

Highly desirable

Highly desirable

Amount of I don't know
acceptable vertical
manipulation to
achieve spatial

seamlessness

I don't know

I don't know

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Required

Highly desirable

DTM

Highly desirable

Nice to have

DEM

Required

Highly desirable

Raw point cloud data

Highly desirable

Nice to have

Classified point cloud

Highly desirable

Nice to have

Edited/cube XYZ

Nice to have

Full waveform

Highly desirable

Nice to have

Bathymetric Attributed Grid (BAG)

Nice to have

Breaklines required for standard
hydro-flattening

Highly desirable

Nice to have

Additional breaklines for hydro-
enforcement of culverts

Highly desirable
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Nice to have

Ground control/ground truthing Highly desirable

Nice to have

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Highly desirable

Nice to have

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Highly desirable

Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Highly desirable Nice to have
rates

Land use/land cover Highly desirable Nice to have
Wetlands Highly desirable Nice to have
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Estuaries
Inland surface water features Highly desirable Nice to have
Bridges/culverts Highly desirable Nice to have
Landmark features Highly desirable Nice to have
Cultural resources Highly desirable Nice to have
Coastal and riverine structures Highly desirable Nice to have
Overhead structures
Lowest Floor Elevation of Buildings Highly desirable
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used NED augmented with None available

some BLM project specific

acquisitions
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map Yes
Digital Coast
NCEI
Open Topography
NOAA nautical charts
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS
State Repositories
State repositories used
Other Yes
Other description BLM project specific

acquisitions
Data that meet my needs are not Yes
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings I don't know Inland bathy data not

available
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Cost savings/cost reduction I don't know Inland bathy data not
available
Cost avoidance I don't know Inland bathy data not
available
Increased revenues I don't know Inland bathy data not
available
Mission-driven performance I don't know Inland bathy data not
improvements available
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services I don't know Inland bathy data not
available
Improved response or timeliness I don't know Inland bathy data not
available
Improved customer experience I don't know Inland bathy data not
available
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach I don't know Inland bathy data not
available
Environmental I don't know Inland bathy data not
available
Public safety, including life and I don't know Inland bathy data not
property available
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to I don't know Unable to
provide provide
Cost savings/cost reduction I don't know Unable to I don't know Unable to
provide provide
Cost avoidance I don't know Unable to I don't know Unable to
provide provide
Increased revenues I don't know Unable to I don't know Unable to
provide provide
Mission-driven performance | I don't know Unable to I don't know Unable to
improvements provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or I don't know Unable to I don't know Unable to
services provide provide
Improved response or I don't know Unable to I don't know Unable to
timeliness provide provide
Improved customer I don't know Unable to I don't know Unable to
experience provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach I don't know I don't know
Environmental I don't know I don't know
Public safety, including life I don't know I don't know

and property
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3D Derivatives Needed

Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Hillshades

Slope maps

Aspect maps

Curvature maps

Cross sections

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements Response

Geographic coverage

—_

Vertical accuracy

Update frequency
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MCA Title: Mineral Production Verification
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required
Geographic Area Custom description
Requirements
Sub Area Requirements | All Federal lands
except DoD in
CONUS and AK
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MCA Description

Response

Mission Critical Activity

Mineral production verification program. Elevation data are needed for
review of surface mining and mineral extraction activities. Includes
BLM's minerals responsibilities underneath non-BLM lands. Primarily
located in Colorado, but extends elsewhere as well. Includes all or
portions of the following: BU 02 BU 04, BU 05, BU 06, BU 09, BU 11,
BU 12,BU 13, BU 14, BU 17, and BU 27.

MCA Title Mineral Production Verification
MCA ID 1331
Organization Type Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Organization Mission

Public lands and resources management.

Program Name

Locatable Minerals Program, Mineral Materials Program

Total Annual Program Budget

$400,000

Primary Business Use

BU 11 - Geologic Resource Mining and Extraction

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Not required

Tops of vegetation Not required

Tops of submerged structures, objects Not required

Tops of submerged vegetation Not required

Subcanopy of vegetation/understory Not required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Not required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area 25,000 sq mi - 74,999 sq mi (e.g. medium state or large multi-

county region)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Mineral material stockpile.

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL1

Order

Update Frequency Quarterly

Event type(s)
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Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level and/or Quality level is
update frequency somewhat
variability across AOI | consistent, but
frequency may vary
depending on
requirements per
operation. Some
sites require
quarterly updates or
more frequently.
Will collect via
UAS or other
means as needed.
Acceptable Horizontal | The best horizontal
Error accuracy
achievable for the
vertical accuracy I
need
Acceptable Vertical Upto 10 cm
Error
How far onshore
needed
How far down the Not applicable
beach profile needed
Tide correction
requirement
Cross sections and/or
transects meet needs
Cross section/transect
requirement
Hydrologic Processing Required Response
Hydro-flattening Not required
Hydro-enforcement Not required
Hydro-conditioning Not required
No Treatment Not required
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Not required

Entire AOI under
same environmental
conditions

Not required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Nice to have

DEM for entire AOI
needs to be seamless

Nice to have

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

Up to the required
Total Vertical
Uncertainty (TVU)
at the 95%
confidence level

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Not required

DTM

Required

DEM

Required

Raw point cloud data

Required

Classified point cloud

Highly desirable

Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard
hydro-flattening

Not required

Additional breaklines for hydro-
enforcement of culverts

Not required
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Highly desirable

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Not required
rates

Land use/land cover Not required
Wetlands Not required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Estuaries
Inland surface water features Not required
Bridges/culverts Not required
Landmark features Not required
Cultural resources Not required
Coastal and riverine structures Not required
Overhead structures
Lowest Floor Elevation of Buildings Not required
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used Agisoft, Global Mapper,
Digital Globe
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map
Digital Coast
NCEI
Open Topography Yes
NOAA nautical charts
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS
State Repositories
State repositories used
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings I don't know
Cost savings/cost reduction I don't know
Cost avoidance I don't know
Increased revenues I don't know
Mission-driven performance I don't know

improvements
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services I don't know

Improved response or timeliness I don't know

Improved customer experience I don't know

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach I don't know

Environmental I don't know

Public safety, including life and I don't know

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to
provide
Cost savings/cost reduction None
Cost avoidance Major Unable to
provide
Increased revenues Major Unable to
provide
Mission-driven performance | Moderate Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or None
services
Improved response or Minor Unable to
timeliness provide
Improved customer None
experience
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach None
Environmental None
Public safety, including life None

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Slope maps

Yes

Aspect maps

Curvature maps

Cross sections

Yes

Height-Above-Ground
maps

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency
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MCA Title: Cultural Resources Preservation and Management
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Area of Interest N 3 240 500 11000 MILES
[ Inland Topography A —_tt 1
I inland Bathymetry 0 250 500 1,000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required
Geographic Area Federally-owned Federally-owned
Requirements lands nationwide, lands nationwide,
all lands of U.S. all lands of U.S.
Tribes, or select Tribes, or select
large land holding | large land holding
agencies agencies
Sub Area Requirements | BLM BLM
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MCA Description

Response

Mission Critical Activity

Cultural Resources Preservation and Management. BLM manages the
land under USBR reservoirs, including boat ramps or cultural resources
under the water. USBR manages the water only. Elevation data are needed
to inventory, identify, document, map, and preserve sites. BLM has Tribal
responsibilities where BLM has trust holdings.

MCA Title

Cultural Resources Preservation and Management

MCA ID

22134

Organization Type

Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

National Operations Center

Organization Mission

The Bureau of Land Management's mission is to sustain the health,
diversity, and productivity of public lands for the use and enjoyment of
present and future generations.

Program Name

Cultural Heritage and Paleontology

Total Annual Program Budget

$17,000,000

Primary Business Use

BU 14 - Cultural Resources Preservation and Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Not required

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Not required

Subcanopy of vegetation/understory Not required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Not required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area Less than 1 sq mi (e.g. plot, acre, small study area)

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features

Native masonry structure, burial site, underwater cultural
resources, etc

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Nice to have

Rivers and Streams

Less than 10 ft

Nice to have

10 - 50 ft Nice to have
51-100 ft Nice to have
101 - 500 ft Nice to have
501 -2,500 ft Nice to have

Greater than 2,500 ft

Nice to have

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre

Nice to have

12 -1 acre

Nice to have
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Inland Bathy Feature Size Requirements Response

1.1 — 2 acres Nice to have

2.1 —5 acres Nice to have

5.1 =10 acres Nice to have

Greater than 10 acres Nice to have

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO QLO HD QLOB

Order

Update Frequency Event driven only — | Event driven only —
Data need to Data need to
coincide with a coincide with a
specific event. specific event.

Event type(s) Project requirement | Project requirement
e.g. NEPA activity | e.g. NEPA activity
for cultural for cultural
resource inventory. | resource inventory.

Quality Level and/or Project and

update frequency situational based.

variability across AOI

Acceptable Horizontal | Less than 20 cm Less than 50 cm

Error

Acceptable Vertical Less than 5 cm Less than 10 cm

Error

How far onshore

needed

How far down the Below MLLW

beach profile needed

Tide correction

requirement

Cross sections and/or

transects meet needs

Cross section/transect

requirement

Hydrologic Processing Required Response

Hydro-flattening Not required
Hydro-enforcement Not required
Hydro-conditioning Not required
No Treatment Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Nice to have

Seamlessness

Temporal

Seamlessness

Entire AOI in same Not required Not required Nice to have

acquisition season

Entire AOI under Nice to have Nice to have Nice to have

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Highly desirable Nice to have Nice to have

AOI needs to be

seamless

DEM for entire AOI | Highly desirable Nice to have Nice to have

needs to be seamless

Amount of Up to double the Up to double the Up to double the

acceptable vertical required TVU at required TVU at required TVU at

manipulation to the 95% confidence | the 95% confidence the 95% confidence

achieve spatial level level level

seamlessness

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM Required Nice to have

DTM Nice to have Nice to have

DEM Required Nice to have

Raw point cloud data

Nice to have

Nice to have

Classified point cloud

Nice to have

Nice to have

Edited/cube XYZ

Nice to have

Full waveform Not required Not required
Bathymetric Attributed Grid (BAG) Nice to have
Breaklines required for standard Not required Not required
hydro-flattening

Additional breaklines for hydro- Not required

enforcement of culverts
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Nice to have

Ground control/ground truthing Nice to have

Nice to have

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Nice to have

Nice to have

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Nice to have

Nice to have

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have Nice to have
rates

Land use/land cover Nice to have Nice to have
Wetlands Nice to have Nice to have
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Estuaries
Inland surface water features Nice to have Nice to have
Bridges/culverts Not required Not required
Landmark features Nice to have Nice to have
Cultural resources Nice to have Nice to have
Coastal and riverine structures Nice to have Nice to have
Overhead structures
Lowest Floor Elevation of Buildings Not required
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used Very high resolution We currently have only
(0.001 to 0.02 meter) close | very limited opportunity to
range and UAS based use this type of data. It
photogrammetric data of would be useful for
site specific areas. locating historical river or
Landscape areas to look lake features related to
for features and trends mining or transportation
associated with prehistoric | (boats/barges). Also
and historic habitation. submerged structures and
burials.
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Other Yes Yes
Other description Agency acquired imagery | Contracted on a project
basis
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Minor Minor
Cost savings/cost reduction Minor Minor
Cost avoidance Minor Minor
Increased revenues I don't know None
Mission-driven performance Minor Minor
improvements
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Minor Minor
Improved response or timeliness Minor Minor
Improved customer experience Minor Minor
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Moderate Moderate
Environmental Moderate Moderate
Public safety, including life and Moderate Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to Minor Unable to
provide provide
Time savings description Field time would be saved by having better data. Field time would be saved by having better data.
Cost savings/cost reduction Minor Unable to Minor Unable to
provide provide
Cost avoidance Moderate Unable to Minor Unable to
provide provide
Increased revenues None None
Mission-driven performance | Moderate Unable to Minor Unable to
improvements provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to Minor Unable to
services provide provide
Improved response or Moderate Unable to Minor Unable to
timeliness provide provide
Improved customer Moderate Unable to Minor Unable to
experience provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate Moderate
Environmental Moderate Moderate
Public safety, including life Moderate Moderate

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Contours

Yes

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Aspect maps

Yes

Yes

Curvature maps

Cross sections

Height-Above-Ground
maps

Yes

Yes

Viewshed maps

Yes

Yes

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Yes

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Yes

Yes

Building footprints

Yes

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency

W [—
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MCA Title: Cadastral Survey and Inland Boundary Management
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Area of Interest N 0 250 500 1000 MILES
[ Inland Topography A | —L - 1 |
0 250 500 1.000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Type Required
Geographic Area Federally-owned
Requirements lands nationwide,
all lands of U.S.
Tribes, or select
large land holding
agencies
Sub Area Requirements | BLM, BOR, DOD,
FS, FWS, NPS,
TVA

Dol: Bureau of Land Management (BLM) — 76




MCA Description

Response

Mission Critical Activity

Cadastral Survey and inland boundary management. Public Land Survey
System (PLSS) cadastral surveys are BLM's responsibility. Surveys are
done for PLSS updates when land exchanges to/from Federal agencies
occur. The conveyance program in Alaska is quite active. NGS sets the
coordinate grid and BLM places markers tied to the NGS grid. Physical
field surveys are required. Elevation data can help plan the field work but
the field work is mandatory.

MCA Title Cadastral Survey and Inland Boundary Management
MCA ID 22109
Organization Type Federal Agencies and Commissions

Organization Name

Dol: Bureau of Land Management (BLM)

Sub-Agency or Division

Cadastral Survey

Organization Mission

BLM- Cadastral Survey is responsible for conducting official boundary
surveys and resurveys for the federal government.

Program Name

Cadastral Survey defines the extent of federal lands or interests that would
be covered under the following Business Use cases: BU 04, BU 05, BU
06, BU07,BU 10, BU 11, BU 12, BU 13, BU 14, BU 17

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 30 - Maritime and Land Boundary Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Highly desirable
Tops of buildings, structures, objects Not required
Tops of vegetation Not required
Tops of submerged structures, objects Not required
Tops of submerged vegetation Not required
Subcanopy of vegetation/understory Not required
River/lake bottom Nice to have
Nearshore elevation (<10 m deep) Not required
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting
District, Zip Code, etc)

Smallest 3D features needed

Aggregated features (e.g. generalized landscapes, large areal
patches of seagrass, coral reef, etc.)

Description of smallest 3D features

640 acres or one PLSS section

Requirements

Inland Topo

Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO
Order

QL2

Update Frequency

4-5 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

10 meters
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Acceptable Vertical
Error

Up to 20 cm

How far onshore
needed

How far down the
beach profile needed

To MHW

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Not required

Hydro-enforcement

Not required

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Not required

Entire AOI under
same environmental
conditions

Not required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Nice to have

DEM for entire AOI
needs to be seamless

Nice to have

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

I don't know

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Not required

DTM

Highly desirable

DEM

Highly desirable

Raw point cloud data

Not required

Classified point cloud

Not required

Edited/cube XYZ

Full waveform

Not required

Bathymetric Attributed Grid (BAG)

Breaklines required for standard

hydro-flattening

Not required

Additional breaklines for hydro-

enforcement of culverts

Not required
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Not required

Ground control/ground truthing Not required

Importance of Integration with Other Inland Topo
Datasets

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Aerial and/or satellite imagery Nice to have

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data Not required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems

Shorelines — current, historic, change Nice to have
rates

Land use/land cover Nice to have
Wetlands Not required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets
Estuaries
Inland surface water features Nice to have
Bridges/culverts Not required
Landmark features Not required
Cultural resources Not required
Coastal and riverine structures Nice to have
Overhead structures
Lowest Floor Elevation of Buildings Not required
Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used NAIP imagery , USGS
topographic maps
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map Yes
Digital Coast
NCEI
Open Topography Yes
NOAA nautical charts
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS
State Repositories
State repositories used
Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Moderate
Cost savings/cost reduction None
Cost avoidance None
Increased revenues None
Mission-driven performance Minor

improvements
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services None

Improved response or timeliness None

Improved customer experience Minor

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach None

Environmental None

Public safety, including life and Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Minor Unable to
provide
Time savings description Elevation data can help plan field work.
Cost savings/cost reduction None
Cost avoidance None
Increased revenues None
Mission-driven performance | None
improvements
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or None
services
Improved response or None
timeliness
Improved customer None
experience
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach None
Environmental None
Public safety, including life None

and property
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3D Derivatives Needed

Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Hillshades

Slope maps

Aspect maps

Curvature maps

Cross sections

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements Response

Geographic coverage

—_

Vertical accuracy

Update frequency
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Bureau of Ocean Energy Management (BOEM)

The mission of BOEM is to manage development of U.S. Outer Continental Shelf energy and
mineral resources in an environmentally and economically responsible way.

Current status of elevation data for BOEM

All of BOEM’s various Program Offices and Regions make use of nearshore and offshore bathymetry for
a variety of specific purposes. For example, in predicting the likely distribution of depth-controlled
benthic organisms that could be impacted by oil and gas development activities. BOEM makes use of
publicly accessible bathymetry data such as from NOAA, USGS, Esri, and Google for basic map
reference/basemaps. Additionally, BOEM obtains hydrographic survey data from a variety of federal and
state agencies and organizations either through freely available online downloads or more formal
partnerships (e.g., cooperative agreements, studies, marine minerals program lease agreements). Of
greatest importance is the mandatory acquisition of high-resolution bathymetry, side-scan sonar, and sub-
surface seismic imagery that industry has to provide to BOEM as part of oil and gas permitting processes.
These data are proprietary and can only be publicly released after a lengthy waiting period (e.g., 25
years).

Importance of elevation data to BOEM

All of the programs that are directly managing seafloor resources require related physical data for
analyses and product generation. For example, the marine minerals program infers resource areas (e.g.,
potential sand shoals) based on indirect seismic profiles, bathymetry, and side-scan sonar data. High-
resolution bathymetry is also an important foundational dataset in creating sediment thickness maps.
Additionally, lease applicants (e.g., USACE) must complete pre- and post- bathymetric dredge surveys.

High-level summary of elevation data requirements

Hydrography data requirements for the BOEM Marine Minerals Program for offshore sand resource
management are Quality Level 4B (QL4B) nearshore bathymetry, and in the offshore areas, International
Hydrographic Organization (IHO) Order 1b, both refreshed every 4-5 years.

Hydrography data requirements for the BOEM Renewable Energy Program for site characterization and
environmental review are QL3B nearshore bathymetry, and in the offshore areas, IHO Special Order,
both refreshed every 2-3 years.

Hydrography data requirements for the BOEM Oil and Gas Energy Program for exploration and
production are QL3B nearshore bathymetry, and in the offshore areas, IHO Order 1a, both refreshed
every 2-3 years.

High-level summary of benefits that would come from higher resolution elevation data

Improved basemaps and reference data are essential for marine minerals, renewable energy, oil and gas,
and environmental management purposes. Note that some required higher resolution data are obtained
directly from industry as part of permit requirements.

Marine Minerals would benefit from having high-resolution DEMs to support creation of Isopach Arc
layers that represent positions of equal formation thickness of a sand body, or other geologic unit, with
the thickness measured perpendicular to the seafloor. The identification of a geologic formation and the
determination of formation thickness typically begins with geophysical surveys involving sub-bottom
sonar, seismic reflection profiles, or coring at discrete locations.
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Additional Comments

Improved hydrographic source data to advance topobathy products in the Coastal National Elevation
Database (CoNED) (https://topotools.cr.usgs.gov/topobathy viewer/) would benefit BOEM.

BOEM has identified Business Uses and Mission Critical Activities that rely on elevation data and would
benefit from enhanced elevation data. Summarized details of elevation data requirements and benefits
received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 11— Dol: Bureau of | 33020 | Offshore Marine | Nearshore QL4B 4-5 years Unable to quantify Unable to quantify | I don't I don't I don't
Geologic Ocean Energy Minerals Bathy know know know
Resource Management Resource Offshore Order 1b 4-5 years Unable to quantify Unable to quantify | I don't I don't I don't
Extraction (BOEM) Management Bathy know know know
BU 12 - Dol: Bureau of | 21912 | Offshore Nearshore QL3B 2-3 years Unable to quantify Unable to quantify | Moderate Major Major
Renewable Ocean Energy Renewable Bathy
Energy Management Energy Projects Offshore Special Order | 2-3 years Unable to quantify Unable to quantify | Moderate Major Major
Resources (BOEM) Bathy
BU 13- 0il | Dol: Bureau of | 1459 Oil and Gas Nearshore QL3B 2-3 years Unable to quantify Unable to quantify | Major Major Major
and Gas Ocean Energy Resources Bathy
Resources Management Offshore Order la 2-3 years Unable to quantify Unable to quantify | Major Major Major
(BOEM) Bathy
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MCA Title: Offshore Marine Minerals Resource Management
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Area of Interest N 0 230 500 1,000 MILES
Nearshore Bathymetry A | — " |
Offshore Bathymetry 0 250 S00 1000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required
Geographic Area One or more Custom description
Requirements

national maritime
boundaries

Sub Area Requirements

Federal waters

Federal waters
around the 48
conterminous
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MCA Description

Response

Mission Critical Activity

Ensure access to offshore outer continental shelf mineral resources
Bathymetry is needed for sand resource management in shallow waters
less than 150 feet deep. USACE also has similar needs for bathymetry for
sand resource management. Pre- and post-dredging bathymetry are needed
for management of mineral resources.

MCA Title Offshore Marine Minerals Resource Management
MCA ID 33020
Organization Type Federal Agencies and Commissions

Organization Name

Dol: Bureau of Ocean Energy Management (BOEM)

Sub-Agency or Division

Marine Minerals Division

Organization Mission

The mission of BOEM's Marine Minerals Program is to facilitate access
to and manage the Nation's Outer Continental Shelf (OCS) non-energy
marine minerals, particularly sand and gravel, through environmentally
responsible stewardship of resources, prudent assessments of exploration
and leasing activities, coordination with governmental partners,
engagement of stakeholders, strategic planning, and mission-focused
scientific research to improve decision-making and risk management.

Program Name

Marine Minerals Program

Total Annual Program Budget

$1,600,000

Primary Business Use

BU 11 - Geologic Resource Mining and Extraction

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Not required

Tops of buildings, structures, objects Not required

Tops of vegetation Not required

Tops of submerged structures, objects Required

Tops of submerged vegetation Required

Subcanopy of vegetation/understory Not required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area Less than 1 sq mi (e.g. plot, acre, small study area)

Smallest 3D features needed

Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features

Survey level features - hazards such as wrecks, munitions of
and explosive concerns, ... Aggregated features - such as
hardbottom

Requirements Inland Topo

Inland Bathy Nearshore Bathy Offshore Bathy

Quality Level/THO
Order

QL4B Order 1b

Update Frequency

4-5 years 4-5 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Acceptable Horizontal
Error

Up to 10 meters

Up to 10 meters

Acceptable Vertical
Error

Up to 1 meter

Up to 5 meters

How far onshore Not applicable

needed

How far down the Not applicable

beach profile needed

Tide correction MLLW MLLW
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement
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Seamlessness
Requirements

Within Inland
Topo Data

Within Inland
Bathy Data

Within Nearshore
Data

Within Offshore
Data

Between Inland
Topo and Inland
Bathy

Between Topo,
Topobathy, and/or
Bathy

Importance of
Seamlessness

Temporal
Seamlessness

Entire AOI in same
acquisition season

Not required

Not required

Not required

Entire AOI under
same environmental
conditions

Not required

Not required

Not required

Spatial
Seamlessness

Point cloud for entire
AOI needs to be
seamless

Required

Required

Required

DEM for entire AOI
needs to be seamless

Required

Required

Required

Amount of
acceptable vertical
manipulation to
achieve spatial
seamlessness

I don't know

I don't know

I don't know

Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

DSM

Not required

Not required

DTM

Not required

Not required

DEM

Required

Required

Raw point cloud data

Required

Required

Classified point cloud

Required

Edited/cube XYZ

Nice to have

Nice to have

Full waveform

Highly desirable

Highly desirable

Bathymetric Attributed Grid (BAG)

Required

Required

Breaklines required for standard
hydro-flattening

Additional breaklines for hydro-
enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Highly desirable Highly desirable
Transformation Tool (V-Datum)

Tide Predictions Required Required

Tidal Constituent And Residual Not required Not required
Interpolation (TCARI)

Intensity imagery/sidescan imagery Highly desirable Highly desirable
Ground control/ground truthing Not required Not required
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Required
Nautical and/or navigation charts Nice to have Nice to have
Acoustic imagery of the seafloor Required Required
Aerial and/or satellite imagery Not required Not required
Underwater videography Nice to have Nice to have
Bottom texture Required Required
Bottom type Required Required
Submerged features Required Required
Subbottom characteristics Required Required
Geologic and seismic data Required Required
Water column properties - Physical Not required Not required
Water column properties - Chemical Not required Not required
Water column properties - Biological Not required Not required
Currents Not required Not required
Tide/wave heights Not required Not required
Sea ice conditions Not required Not required
Habitat distribution and classification Highly desirable Highly desirable
Boundaries Nice to have Nice to have
Routes Nice to have Nice to have
Offshore cadastral Nice to have Nice to have
Lease areas Required Required
Fixed obstructions Nice to have Nice to have
Floating observation/navigation systems Not required Not required
Shorelines — current, historic, change Not required

rates

Land use/land cover Not required Not required
Wetlands Not required Not required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Datasets

Estuaries Not required Not required

Inland surface water features Not required

Bridges/culverts

Landmark features Not required

Cultural resources Not required

Coastal and riverine structures Not required

Overhead structures Not required

Lowest Floor Elevation of Buildings

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Elevation Data

Current dataset used NOAA or USACE EM- IHO Order 1b from NOAA
1110-2-1003 or USACE EM-1110-2-

1003

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map

Digital Coast Yes

NCEI Yes Yes

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS Yes Yes

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Time savings Moderate Moderate

Cost savings/cost reduction Moderate Moderate

Cost avoidance Moderate Moderate

Increased revenues None None

Mission-driven performance Moderate Moderate

improvements
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Moderate Moderate
Improved response or timeliness Moderate Moderate
Improved customer experience Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach I don't know I don't know
Environmental I don't know I don't know
Public safety, including life and I don't know I don't know

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to I don't know Unable to

provide provide
Cost savings/cost reduction Major Unable to Major Unable to

provide provide
Cost avoidance Major Unable to Major Unable to

provide provide
Increased revenues Major Unable to Major Unable to

provide provide
Mission-driven performance Moderate Unable to Moderate Unable to
improvements provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or I don't know Unable to I don't know Unable to
services provide provide
Improved response or I don't know Unable to I don't know Unable to
timeliness provide provide
Improved customer I don't know Unable to I don't know Unable to
experience provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach I don't know I don't know
Environmental I don't know I don't know
Public safety, including life I don't know I don't know

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Contours

Yes

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Aspect maps

Yes

Yes

Curvature maps

Cross sections

Yes

Yes

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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MCA Title: Offshore Renewable Energy Projects
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Area of Interest N 0 2300 S0 1000 MILES

Nearshore Bathymetry A | — — |

Offshore Bathymetry 0 280 So00 1,000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required
Geographic Area Custom description | Custom description
Requirements
Sub Area Requirements

Nearshore waters
outside the State

Federal waters out
to 60 meters depth

waters and where around the 48
the cables cross. conterminous
States and Hawai'i
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MCA Description

Response

Mission Critical Activity Planning, engineering review, technical review, and environmental review

of offshore renewable energy projects (wind, marine hydrokinetic).
Developers provide the site specific data for individual project areas,
BOEM uses NOAA and others' data for planning purposes only.

MCA Title Offshore Renewable Energy Projects

MCA ID 21912

Organization Type Federal Agencies and Commissions

Organization Name Dol: Bureau of Ocean Energy Management (BOEM)

Sub-Agency or Division Office of Renewable Energy Programs

Organization Mission The Mission of the Bureau of Ocean Energy Management is to manage

development of U.S. Outer Continental Shelf energy and mineral
resources in an environmentally and economically responsible way.

Program Name Office of Renewable Energy Programs
Total Annual Program Budget $24,000,000
Primary Business Use BU 12 - Renewable Energy Resources

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground

Nice to have

Tops of buildings, structures, objects

Nice to have

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Highly desirable

Tops of submerged vegetation

Highly desirable

Subcanopy of vegetation/understory

Nice to have

River/lake bottom

Nice to have

Nearshore elevation (<10 m deep) Required
Sea surface Highly desirable
Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area

200,000 sq mi - 2 million sq mi (e.g. large state, large multi-
state region such as the Great Basin, standard Federal region,
etc.)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Underwater habitat, coral, and boulders

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL3B Special Order
Order
Update Frequency 2-3 years 2-3 years
Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

The best horizontal | Up to 2 meters
accuracy achievable
for the vertical
accuracy I need
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Acceptable Vertical
Error

Up to 1 meter

Up to 2 meters

How far onshore To MHW

needed

How far down the Below MLLW

beach profile needed

Tide correction Any tide correction | Any tide correction
requirement is acceptable, as is acceptable as

long as it is defined

long as it is defined

Cross sections and/or
transects meet needs

Partial

Partial

Cross section/transect
requirement

Need full coverage
where turbines go,
less in rest of lease
block

Need full coverage
where turbines go,
less in rest of lease
block
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of
Seamlessness
Temporal
Seamlessness
Entire AOI in same Highly desirable Highly desirable Highly desirable
acquisition season
Entire AOI under Highly desirable Highly desirable Highly desirable
same environmental
conditions
Spatial
Seamlessness
Point cloud for entire Highly desirable Highly desirable Highly desirable
AOI needs to be
seamless
DEM for entire AOI Highly desirable Highly desirable Highly desirable
needs to be seamless
Amount of Whatever it takes to | Up to the required Up to the required
acceptable vertical achieve Total Vertical Total Vertical
manipulation to seamlessness, Uncertainty (TVU) Uncertainty (TVU)
achieve spatial including changes at the 95% at the 95%
seamlessness to the older, confidence level confidence level
previously accepted
dataset if it is
proven to be less
accurate than the
newer
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Nice to have Required
DTM Required Required
DEM Required Required
Raw point cloud data Highly desirable Highly desirable
Classified point cloud Highly desirable
Edited/cube XYZ Highly desirable Highly desirable
Full waveform Highly desirable Highly desirable
Bathymetric Attributed Grid (BAG) Highly desirable Highly desirable
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Breaklines required for standard

hydro-flattening

Additional breaklines for hydro-

enforcement of culverts

National Vertical Datum Nice to have Nice to have
Transformation Tool (V-Datum)

Tide Predictions Highly desirable Nice to have
Tidal Constituent And Residual Highly desirable Nice to have
Interpolation (TCARI)

Intensity imagery/sidescan imagery Required Required

Ground control/ground truthing Required Required
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Required
Nautical and/or navigation charts Required Required
Acoustic imagery of the seafloor Required Required

Acrial and/or satellite imagery Highly desirable Highly desirable
Underwater videography Highly desirable Highly desirable
Bottom texture Highly desirable Highly desirable
Bottom type Highly desirable Highly desirable
Submerged features Required Required
Subbottom characteristics Required Required
Geologic and seismic data Required Required

Water column properties - Physical Highly desirable Highly desirable
Water column properties - Chemical Highly desirable Highly desirable
Water column properties - Biological Highly desirable Highly desirable
Currents Highly desirable Highly desirable
Tide/wave heights Highly desirable Highly desirable
Sea ice conditions Highly desirable Highly desirable
Habitat distribution and classification Highly desirable Highly desirable
Boundaries Required Required
Routes Required Required
Offshore cadastral Required Required

Lease areas Required Required

Fixed obstructions Required Required
Floating observation/navigation systems Required Required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Shorelines — current, historic, change Highly desirable

rates

Land use/land cover Highly desirable Highly desirable
Wetlands Nice to have Highly desirable
Estuaries Nice to have Highly desirable
Inland surface water features Nice to have

Bridges/culverts

Landmark features Nice to have

Cultural resources Required

Coastal and riverine structures Highly desirable

Overhead structures Highly desirable

Lowest Floor Elevation of Buildings

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data
Current dataset used Quality and collection NOAA CRM, Individual
method varies greatly. Use | NOAA/USGS Surveys,
anything from NOAA Privately Collected Data
Coastal Relief Model to from Industry
individual NOAA OCS
Multibeam Surveys to
bathymetry collected

privately by industry for
project use.

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map

Digital Coast Yes Yes
NCEI Yes Yes
Open Topography

NOAA nautical charts Yes Yes
USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS Yes Yes

State Repositories
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Major

Cost savings/cost reduction Major Major

Cost avoidance Major Major

Increased revenues Major Major
Mission-driven performance Major Major
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Major
Improved response or timeliness Major Major
Improved customer experience Major Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Moderate
Environmental Major Major

Public safety, including life and Major Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to

provide provide
Cost savings/cost reduction Major Unable to Major Unable to

provide provide
Cost avoidance Major Unable to Major Unable to

provide provide
Increased revenues Major Unable to Major Unable to

provide provide
Mission-driven performance Major Unable to Major Unable to
improvements provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Moderate Unable to
services provide provide
Improved response or Major Unable to Major Unable to
timeliness provide provide
Improved customer Major Unable to Major Unable to
experience provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate Moderate
Environmental Major Major
Public safety, including life Major Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Contours

Yes

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Aspect maps

Yes

Yes

Curvature maps

Yes

Yes

Cross sections

Yes

Yes

Height-Above-Ground
maps

Yes

Yes

Viewshed maps

Yes

Yes

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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MCA Title: Oil and Gas Resources
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Area of Interest N 0 2500 SOH) 1000 MILES
Mearshore Bathymetry A | — L 1 I
Offshore Bathymetry 0 M5 490 R0 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required
Geographic Area Custom description | Custom description
Requirements
Sub Area Requirements Oceans off the 48 Oceans off the 48
conterminous conterminous

States, Alaska, and
Hawai'i, not
including State
waters and out 200
miles from land
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MCA Description

Response

Mission Critical Activity

Oil and Gas Resources Oil and gas exploration and production. Pipeline
and route selection. Facility siting to mitigate geologic hazards.
Construction planning. Environmental impact assessment and mitigation.
Regulatory compliance. Renewable Energy Resources Alternate energy
development — solar, tidal, wind, wave, and ocean current. Assessment of
rooftops for solar energy potential. Analysis of wind energy potential and
turbine placement. Geologic Resource Mining and Extraction Onshore or
offshore mineral extraction. Monitoring sand as a local resource. Seabed
resources. Environmental impact assessment and site restoration. Offshore
oil/gas operators are required to submit seismic surveys, oil/gas well data,
high resolution survey data and other pertinent data. BOEM makes these
data publicly available after a requisite waiting period (60 days to 25

years).
MCA Title Oil and Gas Resources
MCA ID 1459

Organization Type

Federal Agencies and Commissions

Organization Name

Dol: Bureau of Ocean Energy Management (BOEM)

Sub-Agency or Division

Bureau of Ocean Energy Management (BOEM)

Organization Mission

The Mission of the Bureau of Ocean Energy Management is to manage
development of U.S. Outer Continental Shelf energy and mineral
resources in an environmentally and economically responsible way.

Program Name

Resource Evaluation and Fair Market Evaluation

Total Annual Program Budget

$171,000,000

Primary Business Use

BU 13 - Oil and Gas Resources

Secondary Business Use

BU 12 - Renewable Energy Resources

Tertiary Business Use

BU 11 - Geologic Resource Mining and Extraction

What Needs to be Measured in 3D Response
Bare earth ground Nice to have

Tops of buildings, structures, objects Not required

Tops of vegetation Not required

Tops of submerged structures, objects Required

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Not required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Required

Sea surface Required

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area 1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting

District, Zip Code, etc)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Individual oil and gas seeps, chemosynthetic and coral
communities, seafloor features (e.g. pockmarks, faults, corals,
etc.). Offshore oil and/or gas well tops. Some may be
decommissioned and cut off above the seafloor.
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Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL3B Order la

Order

Update Frequency 2-3 years 2-3 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 1 meter

Acceptable Vertical Up to 50 cm Less than 1 meter
Error

How far onshore To MHW

needed

How far down the Below MLLW

beach profile needed

Tide correction MHW MSL
requirement

Cross sections and/or Partial

transects meet needs

Cross section/transect
requirement

To delineate where
the sand/mixed
sediment resources
exist, we need
regularly spaced
transects. Closer
spacing is needed in
shallow waters,
150% coverage of
multi-beam swaths,
full bottom
coverage where
active, use
developers' data
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of

Seamlessness

Temporal

Seamlessness

Entire AOI in same Nice to have Nice to have Nice to have

acquisition season

Entire AOI under Nice to have Nice to have Nice to have

same environmental

conditions

Other Nice to have Nice to have Nice to have

Other description

Spatial

Seamlessness

Point cloud for entire Nice to have Nice to have Nice to have

AOI needs to be

seamless

DEM for entire AOI Nice to have Nice to have Nice to have

needs to be seamless

Other Nice to have Nice to have Nice to have

Other description

Amount of Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95%

seamlessness confidence level confidence level confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM Nice to have Nice to have

DTM Highly desirable Nice to have

DEM Highly desirable Highly desirable

Raw point cloud data Highly desirable Highly desirable

Classified point cloud Not required

Edited/cube XYZ Required Required

Full waveform Highly desirable Highly desirable

Bathymetric Attributed Grid (BAG) Required Not required
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Breaklines required for standard

hydro-flattening

Additional breaklines for hydro-

enforcement of culverts

National Vertical Datum Nice to have Not required
Transformation Tool (V-Datum)

Tide Predictions Not required Not required
Tidal Constituent And Residual Not required Not required
Interpolation (TCARI)

Intensity imagery/sidescan imagery Required Required

Ground control/ground truthing Highly desirable Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Highly desirable Nice to have
Nautical and/or navigation charts Highly desirable Nice to have
Acoustic imagery of the seafloor Required Required

Aerial and/or satellite imagery Highly desirable Nice to have
Underwater videography Highly desirable Required
Bottom texture Highly desirable Highly desirable
Bottom type Required Highly desirable
Submerged features Required Required
Subbottom characteristics Required Required
Geologic and seismic data Required Required

Water column properties - Physical Highly desirable Highly desirable
Water column properties - Chemical Highly desirable Highly desirable
Water column properties - Biological Highly desirable Highly desirable
Currents Required Nice to have
Tide/wave heights Nice to have Nice to have
Sea ice conditions Nice to have Not required
Habitat distribution and classification Highly desirable Highly desirable
Boundaries Required Required
Routes Required Required
Offshore cadastral Required Required

Lease areas Required Required

Fixed obstructions Required Required
Floating observation/navigation systems Required Required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Shorelines — current, historic, change Required

rates

Land use/land cover Required Nice to have
Wetlands Required Nice to have
Estuaries Required Nice to have
Inland surface water features Highly desirable

Bridges/culverts

Landmark features Highly desirable

Cultural resources Required

Coastal and riverine structures Required

Overhead structures Highly desirable

Lowest Floor Elevation of Buildings
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Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy
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Current dataset used

Nearshore - at the state/fed
boundary, only data
provided by the state co-op
partners for the Marine
Minerals Program; not
continuous and of variable
quality; multibeam

The nearshore bathymetric
data that BOEM currently
uses is derived in-house by
seismic surveys that
Oil/Gas Operators are
required to submit. We can
map the seafloor from this
data and it is highly
accurate. Oil/Gas
Operators also submit well
data. Currently in the Gulf
of Mexico, they have over
50000 wells. Since the
wells penetrate the
seafloor, we have a
database that has exact
seafloor locations. Then
we use software packages
(Schlumberger Petrel,
ESRI) to map the seafloor
from the seismic surveys.
The well control that we
have is highly accurate to
use to make sure we are
where we say we are. As
new surveys are submitted
we can update the
bathymetry data. Since I
am in the Gulf of Mexico
region I am answering for
the Gulf of Mexico.
BOEM also has other

BOEM Northern Gulf of
Mexico Deepwater
Bathymetry Grid from 3D
Seismic (2017).

BOEM acquires seismic
data from offshore drilling
Operators. Since we have a
large database of seismic
data, we can map the
majority of the Gulf of
Mexico seafloor. I am
located in the Gulf region
of BOEM. We also have
other offices. I am
answering for Gulf of
Mexico BOEM.
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

locations that I am not

referring to here.
Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed
National Map
Digital Coast
NCEI Yes
Open Topography
NOAA nautical charts Yes Yes
USACE navigation charts
USGS Inland Waters server
USGS data series
Marine Minerals Program GIS Yes Yes
State Repositories
State repositories used
Other Yes Yes
Other description BOEM BOEM, Oil and gas

operators

Data that meet my needs are not
available
Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Moderate Major
Cost savings/cost reduction Moderate Moderate
Cost avoidance Moderate Minor
Increased revenues None Minor
Mission-driven performance Moderate Major
improvements
Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Moderate Major
Improved response or timeliness None Major
Improved customer experience None Major
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Moderate Major
Environmental Major Major
Public safety, including life and Major Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to Major Unable to

provide provide
Cost savings/cost reduction I don't know Unable to None

provide
Cost savings/cost reduction The vast majority of our data is obtained by offshore
description oil/gas operators who are required by federal law to

submit to BOEM.

Cost avoidance I don't know Unable to Moderate Unable to

provide provide
Increased revenues I don't know Unable to Moderate Unable to

provide provide
Mission-driven performance Major Unable to Major Unable to
improvements provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Major Unable to
services provide provide
Improved response or Major Unable to Major Unable to
timeliness provide provide
Improved response or With better data we can perform our job duties more
timeliness description efficiently. With better data BOEM could potentially

see hazards (oil/gas leaks).

Improved customer I don't know Unable to Moderate Unable to
experience provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major Major

Education or outreach

With better data we can perform our job duties more

With better data we can conduct in-house studies and

description efficiently. make these available
Environmental Major Major
Environmental description With better data we can perform our job duties more

efficiently.
Public safety, including life Major Major

and property

Public safety, including life
and property description

With better data BOEM could potentially see hazards
(oil/gas leaks)
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Contours

Yes

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Aspect maps

Yes

Yes

Curvature maps

Yes

Yes

Cross sections

Yes

Yes

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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Centers of Disease Control and Prevention (CDC)

CDC works 24/7 to protect America from health, safety and security threats, both foreign and in
the U.S. Whether diseases start at home or abroad, are chronic or acute, curable or preventable,
human error or deliberate attack, CDC fights disease and supports communities and citizens to do
the same.

CDC increases the health security of our nation. As the nation’s health protection agency, CDC saves
lives and protects people from health threats. To accomplish its mission, CDC conducts critical science
and provides health information that protects our nation against expensive and dangerous health threats
and responds when these arise.

CDC is involved with response to emergency and disaster events, including those involving riverine and
coastal flooding, providing GIS support. Response activities require elevation data along with imagery
and other satellite data to help visualize and respond to the events. Elevation data are also used for
modeling, monitoring, and predicting flooding; water supply and quality control; riverine analysis and
management; and geologic mapping. The data are also of interest for assisting communities in assessing
public health risks and their resilience to sea level rise. Bathymetry is of interest for addressing concerns
related to red tides, harmful algal blooms, waterborne disease, and microplastics.

In order to assist state and local authorities during emergency and disaster events, CDC requires Quality
Level 2 (QL2) inland topography updated every 4-5 years, QL1B inland bathymetry updated every 2-3
years, QL 1B nearshore bathymetry updated annually, and Order 2 offshore bathymetry updated every 2-3
years. For all other purposes, CDC generally requires QL1 inland topography and QL1B nearshore and
offshore bathymetry updated every 4-5 years. IHO Order la offshore bathymetry is needed at various
update frequencies.

Major benefits that would come from improved elevation data include data errors avoided, enhanced
ability to prepare for and respond to emergency events, enhanced public health prevention and practice,
and increased public safety and health. Improved elevation data would result in significant time and cost
savings, as well as mission-driven performance improvements.

CDC has identified Business Uses and Mission Critical Activities that rely on elevation data and would
benefit from enhanced elevation data. Summarized details of elevation data requirements and benefits
received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 01 — HHS: Centers | 60641 | Water Supply and | Inland Topo QL2 4-5 years $250,000 $250,000 Moderate Major Moderate
Water Supply | for Disease Quality Inland Bathy | QL1B 6-10 years $250,000 $250,000 Moderate Major Moderate
and Quality Control (CDC) Nearshore QLIB 4-5 years $250,000 $250,000 Moderate | Moderate | Moderate
Bathy
Offshore Order 1b 2-3 years $250,000 $250,000 Moderate | Major Major
Bathy
BU 02 — HHS: Centers | 60642 | Riverine Inland Topo QL1 6-10 years | $250,000 $250,000 Major Major Major
Riverine for Disease Ecosystem Inland Bathy | QLOB 4-5 years $250,000 $250,000 Major Major Major
Ecosystem Control (CDC) Management Nearshore QLOB 2-3 years $250,000 $250,000 Moderate | Moderate | Moderate
Management Bathy
Offshore I don't know I don't know | $250,000 $250,000 I don't I don't I don't
Bathy know know know
BU 03 - HHS: Centers | 60643 | Coastal Zone Inland Topo QL1 4-5 years $250,000 $250,000 Major Major Major
Coastal Zone | for Disease Management Inland Bathy | QL1B 4-5 years $250,000 $250,000 Moderate Major Major
Management | Control (CDC) Nearshore QLIB 4-5 years $250,000 $250,000 Major Major Major
Bathy
Offshore Order la 6-10 years $250,000 $250,000 Minor Moderate Moderate
Bathy
BU 10— HHS: Centers | 60644 | Geologic Inland Topo QL1 4-5 years $250,000 $250,000 Major Major Major
Geologic for Disease Assessment and | Inland Bathy | QL1B 6-10 years | $250,000 $250,000 Moderate | Moderate | Major
Assessment | Control (CDC) Hazard Nearshore QL2B 4-5 years $250,000 $250,000 Moderate | Moderate | Major
Mitigation Bathy
Offshore Special Order | 6-10 years $250,000 $250,000 Major Moderate Major
Bathy
BU 15— HHS: Centers | 60645 | Flood Risk Inland Topo QL2 4-5 years $250,000 $250,000 Major Moderate Major
Flood Risk for Disease Management Inland Bathy | QL1B 4-5 years $250,000 $250,000 Moderate | Moderate | Major
Management | Control (CDC) Nearshore QL2B 4-5 years $250,000 $250,000 Major Moderate | Major
Bathy
Offshore Order la 2-3 years $250,000 $250,000 Moderate | Moderate | Major
Bathy
BU 16 —Sea | HHS: Centers | 60646 | Sea Level Rise Inland Topo QLO 4-5 years $250,000 $250,000 Moderate Moderate Moderate
Level Rise for Disease and Subsidence Inland Bathy | QL1B 4-5 years $250,000 $250,000 Major Major Major
and Control (CDC) Nearshore QLIB 2-3 years $250,000 $250,000 Major Major Minor
Subsidence Bathy
Offshore Order 1a 6-10 years | $250,000 $250,000 Major Major Moderate
Bathy
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MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits

BU 18— HHS: Centers | 60647 | Homeland Inland Topo QL2 2-3 years $250,000 $250,000 Moderate Moderate Major
Homeland for Disease Security, Law Inland Bathy | QLOB 2-3 years $250,000 $250,000 Minor Moderate | Major
Security Control (CDC) Enforcement, Nearshore QLIB 2-3 years $250,000 $250,000 Minor Minor Major

Disaster Bathy

Response, and Offshore Order 2 2-3 years $250,000 $250,000 Minor Minor Major

Emergency Bathy

Management
BU 24 - HHS: Centers | 1200 Assist State and | Inland Topo QL2 4-5 years $250,000 $250,000 Minor Moderate | Major
Health and for Disease Local Authorities | Inland Bathy | QL1B 2-3 years $250,000 $250,000 Minor Moderate | Major
Human Control (CDC) to Save Lives and | Nearshore QLIB Annually $250,000 $250,000 Minor Moderate | Major
Services Protect Bathy

Americans Offshore Order 2 2-3 years $250,000 $250,000 Minor Moderate | Major

Including During | Bathy

Emergency and

Disaster Events
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs

Sub Area Requirements

All study land

arcas

All study land
areas

All nearshore study
waters

All offshore study
waters
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MCA Description

Response

Mission Critical Activity

Fate and transport of contaminants. Pollution risk mitigation. Runoff and
sedimentation analyses. Point- or non-point source pollution modeling.
Management of contaminants and marine debris - point, non-point, vessel,
and atmospheric pollution; spills; trash.

MCA Title

Water Supply and Quality

MCA ID 60641

Organization Type

Federal Agencies and Commissions

Organization Name

HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 01 - Water Supply and Quality

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground

Required

Tops of buildings, structures, objects

Nice to have

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Required
Nearshore elevation (<10 m deep) Required
Sea surface Not required
Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area

50 sq mi - 999 sq mi (e.g. small county or County Equivalent,
District of Columbia, etc.)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements

Response

Navigable channels (as defined by USACE) Highly desirable
Rivers and Streams

Less than 10 ft Highly desirable
10 - 50 ft Highly desirable
51-100 ft Highly desirable
101 - 500 ft Highly desirable
501 - 2,500 ft Highly desirable
Greater than 2,500 ft Highly desirable
Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Highly desirable
Y2 -1 acre Highly desirable
1.1 — 2 acres Highly desirable
2.1 —5 acres Highly desirable
5.1 =10 acres Highly desirable
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Inland Bathy Feature Size Requirements

Response

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2 QLI1B QLI1B Order 1b

Order

Update Frequency 4-5 years 6-10 years 4-5 years 2-3 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 2 meters

Up to 5 meters

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 30 cm

Less than 1 meter

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Required

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Highly desirable

Seamlessness

Temporal

Seamlessness

Entire AOI in same Highly desirable Nice to have Nice to have Nice to have Nice to have Nice to have

acquisition season

Entire AOI under Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Highly desirable Nice to have Highly desirable Highly desirable Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Required Required Highly desirable Required Required Highly desirable

needs to be seamless

Amount of Up to the required Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness

confidence level

confidence level

confidence level

confidence level

confidence level

confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Highly desirable Highly desirable Nice to have Required
DTM Required Highly desirable Nice to have Required
DEM Required Required Required Required
Raw point cloud data Nice to have Nice to have Nice to have Nice to have
Classified point cloud Highly desirable Nice to have Nice to have

Edited/cube XYZ Nice to have Nice to have Nice to have
Full waveform Not required Nice to have Nice to have Nice to have
Bathymetric Attributed Grid (BAG) Nice to have Nice to have Nice to have
Breaklines required for standard Highly desirable Highly desirable

hydro-flattening

Additional breaklines for hydro- Nice to have

enforcement of culverts
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Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Nice to have

Nice to have

Tide Predictions

Nice to have

Nice to have

Tidal Constituent And Residual

Nice to have

Nice to have

Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have Nice to have Nice to have Nice to have
Ground control/ground truthing Highly desirable Highly desirable Highly desirable Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Highly desirable Highly desirable
Nautical and/or navigation charts Nice to have Required
Acoustic imagery of the seafloor Nice to have Highly desirable
Acrial and/or satellite imagery Required Required Highly desirable Required
Underwater videography Nice to have Not required
Bottom texture Nice to have Highly desirable
Bottom type Nice to have Highly desirable
Submerged features Nice to have Highly desirable
Subbottom characteristics Nice to have Highly desirable

Geologic and seismic data

Nice to have

Nice to have

Nice to have

Nice to have

Water column properties - Physical

Nice to have

Nice to have

Water column properties - Chemical

Nice to have

Nice to have

Water column properties - Biological

Nice to have

Nice to have

Currents

Nice to have

Nice to have

Tide/wave heights

Nice to have

Nice to have

Sea ice conditions Not required Not required
Habitat distribution and classification Nice to have Highly desirable
Boundaries Nice to have Nice to have
Routes Nice to have Nice to have
Offshore cadastral Nice to have Not required
Lease areas Nice to have Nice to have
Fixed obstructions Nice to have Highly desirable

Floating observation/navigation systems

Nice to have

Nice to have

Shorelines — current, historic, change Highly desirable Highly desirable Highly desirable

rates

Land use/land cover Highly desirable Highly desirable Highly desirable Nice to have
Wetlands Required Highly desirable Highly desirable Required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Highly desirable Required
Inland surface water features Required Required Highly desirable

Bridges/culverts Highly desirable Highly desirable

Landmark features Nice to have Nice to have Nice to have

Cultural resources Nice to have Nice to have Nice to have

Coastal and riverine structures Highly desirable Highly desirable Highly desirable

Overhead structures Nice to have

Lowest Floor Elevation of Buildings Nice to have

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Moderate Moderate Moderate

Cost savings/cost reduction Major Minor Moderate Moderate

Cost avoidance Major Minor Moderate Moderate
Increased revenues Minor None Minor None
Mission-driven performance Major Moderate Moderate Moderate
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Minor Moderate Minor
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major Minor Moderate Moderate
Improved customer experience Major Minor Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Moderate Moderate Moderate Minor
Environmental Major Moderate Moderate Moderate
Public safety, including life and Major Minor Moderate Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to Moderate Unable to Moderate Unable to
provide provide provide provide
Cost savings/cost reduction Major Unable to Major Unable to Moderate Unable to Minor Unable to
provide provide provide provide
Cost avoidance Major Unable to Major Unable to Moderate Unable to Minor Unable to
provide provide provide provide
Increased revenues Minor Unable to Minor Unable to Minor Unable to None
provide provide provide
Mission-driven performance | Major Unable to Major Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Moderate Unable to Moderate Unable to Moderate Unable to
services provide provide provide provide
Improved response or Moderate Unable to Moderate Unable to Moderate Unable to Major Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Moderate Unable to Moderate Unable to Moderate Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate Moderate Moderate Moderate
Environmental Major Major Moderate Major
Public safety, including life Moderate Moderate Moderate Major

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes Yes Yes
Network (TIN)

Contours Yes Yes Yes
Hillshades Yes Yes Yes
Slope maps Yes

Aspect maps Yes

Curvature maps Yes

Cross sections Yes Yes Yes
Height-Above-Ground Yes Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes Yes

Direction Grids

Hydrologic Flow Yes Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes Yes

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface Yes Yes
Roughness

Importance of 3D Data Requirements Response
Geographic coverage 3

Vertical accuracy 2

Update frequency 1
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MCA Title: Riverine Ecosystem Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs
Sub Area Requirements | All study land All study land All nearshore study | All offshore study
areas areas waters waters
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MCA Description

Response

Mission Critical Activity

Stream channel analysis and mapping. Stream bank erosion analysis.
Aquatic and terrestrial species habitat management. Environmental
management.

MCA Title Riverine Ecosystem Management

MCA ID 60642

Organization Type Federal Agencies and Commissions
Organization Name HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 02 - Riverine Ecosystem Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground

Required

Tops of buildings, structures, objects

Nice to have

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation Not required
Subcanopy of vegetation/understory Highly desirable
River/lake bottom Required
Nearshore elevation (<10 m deep) Required

Sea surface Not required
Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area

1 sq mi - 49 sq mi (e.g. small city/town, Census Tract, Voting
District, Zip Code, etc)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements

Response

Navigable channels (as defined by USACE) Required
Rivers and Streams

Less than 10 ft Highly desirable
10 - 50 ft Required
51-100 ft Required

101 - 500 ft Required

501 - 2,500 ft Highly desirable
Greater than 2,500 ft Highly desirable
Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Highly desirable
%2 - 1 acre Highly desirable
1.1 —2 acres Highly desirable
2.1 —5 acres Highly desirable
5.1 —10 acres Highly desirable
Greater than 10 acres Highly desirable
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Quality Level/THO
Order

QLI

QLOB

QLOB

I don't know

Update Frequency

6-10 years

4-5 years

2-3 years

I don't know

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 2 meters

I don't know

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 30 cm

I don't know

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Required

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Highly desirable

Seamlessness

Temporal

Seamlessness

Entire AOI in same Nice to have Nice to have Highly desirable I don't know Nice to have Highly desirable

acquisition season

Entire AOI under Highly desirable Highly desirable Required I don't know Highly desirable Required

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Highly desirable Highly desirable Highly desirable I don't know Highly desirable Nice to have

AOI needs to be

seamless

DEM for entire AOI | Highly desirable Required Required I don't know Highly desirable Required

needs to be seamless

Amount of Up to the required I don't know I don't know I don't know I don't know I don't know

acceptable vertical Total Vertical

manipulation to Uncertainty (TVU)

achieve spatial at the 95%

seamlessness confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM Required Highly desirable Highly desirable I don't know

DTM Required Highly desirable Required I don't know

DEM Required Required Required I don't know

Raw point cloud data Nice to have Nice to have Nice to have I don't know

Classified point cloud Required Highly desirable Highly desirable

Edited/cube XYZ Not required Nice to have I don't know

Full waveform Nice to have Nice to have Highly desirable I don't know

Bathymetric Attributed Grid (BAG) Not required Nice to have I don't know

Breaklines required for standard Highly desirable Nice to have

hydro-flattening

Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Nice to have I don't know
Transformation Tool (V-Datum)

Tide Predictions Not required I don't know
Tidal Constituent And Residual Not required I don't know
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Nice to have Nice to have I don't know
Ground control/ground truthing Highly desirable Highly desirable Highly desirable I don't know
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required I don't know
Nautical and/or navigation charts Not required I don't know
Acoustic imagery of the seafloor Highly desirable I don't know
Aerial and/or satellite imagery Highly desirable Required Required I don't know
Underwater videography Not required I don't know
Bottom texture Highly desirable I don't know
Bottom type Required I don't know
Submerged features Highly desirable I don't know
Subbottom characteristics Highly desirable I don't know
Geologic and seismic data Nice to have Not required Not required I don't know
Water column properties - Physical Nice to have I don't know
Water column properties - Chemical Nice to have I don't know
Water column properties - Biological Nice to have I don't know
Currents Nice to have I don't know
Tide/wave heights Not required I don't know
Sea ice conditions Not required I don't know
Habitat distribution and classification Nice to have I don't know
Boundaries Not required I don't know
Routes Not required I don't know
Offshore cadastral Not required I don't know
Lease areas Not required I don't know
Fixed obstructions Not required I don't know
Floating observation/navigation systems Not required I don't know
Shorelines — current, historic, change Highly desirable Nice to have Highly desirable

rates

Land use/land cover Highly desirable Nice to have Required I don't know
Wetlands Required Required Required I don't know
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Highly desirable I don't know
Inland surface water features Required Required Required

Bridges/culverts Required Highly desirable

Landmark features Highly desirable Nice to have Not required

Cultural resources Nice to have Nice to have Not required

Coastal and riverine structures Required Highly desirable Highly desirable

Overhead structures Not required

Lowest Floor Elevation of Buildings Nice to have

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Moderate Moderate I don't know
Cost savings/cost reduction Moderate Moderate Moderate I don't know
Cost avoidance Moderate Minor None I don't know
Increased revenues None None None I don't know
Mission-driven performance Major Minor Minor I don't know
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Moderate Minor I don't know
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate Minor Minor I don't know
Improved customer experience Major Moderate Minor I don't know
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Moderate Minor I don't know
Environmental Major Major Moderate I don't know
Public safety, including life and Major Moderate Moderate I don't know

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to Major Unable to Moderate Unable to I don't know Unable to
provide provide provide provide
Cost savings/cost reduction Moderate Unable to Moderate Unable to Moderate Unable to I don't know Unable to
provide provide provide provide
Cost avoidance Major Unable to Major Unable to Moderate Unable to I don't know Unable to
provide provide provide provide
Increased revenues Minor Unable to Minor Unable to Minor Unable to I don't know Unable to
provide provide provide provide
Mission-driven performance | Major Unable to Major Unable to Moderate Unable to I don't know Unable to
improvements provide provide provide provide
Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Moderate Unable to Moderate Unable to I don't know Unable to
services provide provide provide provide
Improved response or Major Unable to Moderate Unable to Moderate Unable to I don't know Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Major Unable to Moderate Unable to I don't know Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major Major Moderate I don't know
Environmental Major Major Moderate I don't know
Public safety, including life Major Major Moderate I don't know

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular

Network (TIN)

Contours Yes Yes
Hillshades Yes

Slope maps Yes Yes
Aspect maps Yes

Curvature maps Yes Yes
Cross sections Yes Yes
Height-Above-Ground Yes Yes
maps

Viewshed maps Yes

Hydrologic Flow Yes Yes
Direction Grids

Hydrologic Flow Yes Yes
Accumulation Grids

Hydrologic networks (e.g. | Yes Yes
streams, lakes)

Hydrologic Units Yes Yes
(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints

Breaklines for road edge-

of-pavement

Rugosity/Surface Yes Yes
Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2
Vertical accuracy 3
Update frequency 1
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MCA Title: Coastal Zone Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs
Sub Area Requirements | All study land All study land All nearshore study | All offshore study
areas areas waters waters
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MCA Description

Response

Mission Critical Activity

Analysis of coastal erosion and inundation. Hurricane storm surge and
wind damage modeling and assessment. Coastal hazard modeling and
mapping. Coastal hazard mitigation. Tsunami modeling. Land use and
environmental planning. Coastal resiliency. Oil spill modeling. Littoral
zone management including dunes and beaches.

MCA Title

Coastal Zone Management

MCA ID

60643

Organization Type

Federal Agencies and Commissions

Organization Name

HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 03 - Coastal Zone Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Nice to have

Tops of vegetation Highly desirable

Tops of submerged structures, objects Highly desirable

Tops of submerged vegetation Highly desirable

Subcanopy of vegetation/understory Nice to have

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Highly desirable

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Required

Rivers and Streams

Less than 10 ft Highly desirable
10 - 50 ft Required
51-100 ft Required
101 - 500 ft Required
501 -2,500 ft Required
Greater than 2,500 ft Required

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre

Nice to have

% - 1 acre Highly desirable
1.1 —2 acres Required
2.1 —5 acres Required
5.1 —10 acres Required
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Inland Bathy Feature Size Requirements

Response

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QLI QLI1B QLI1B Order la

Order

Update Frequency 4-5 years 4-5 years 4-5 years 6-10 years
Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 2 meters

Up to 5 meters

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 30 cm

Less than 1 meter

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Highly desirable

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Required

Seamlessness

Temporal

Seamlessness

Entire AOI in same Highly desirable Highly desirable Highly desirable Nice to have Highly desirable Highly desirable

acquisition season

Entire AOI under Highly desirable Highly desirable Highly desirable Nice to have Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Highly desirable Highly desirable Nice to have Highly desirable Nice to have

AOI needs to be

seamless

DEM for entire AOI | Required Required Required Highly desirable Required Required

needs to be seamless

Amount of Up to the required Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness

confidence level

confidence level

confidence level

confidence level

confidence level

confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Nice to have Nice to have Highly desirable Highly desirable
DTM Required Highly desirable Highly desirable Highly desirable
DEM Required Required Required Required

Raw point cloud data Nice to have Nice to have Nice to have Highly desirable
Classified point cloud Highly desirable Highly desirable Highly desirable

Edited/cube XYZ Nice to have Nice to have Nice to have
Full waveform Not required Nice to have Nice to have Nice to have
Bathymetric Attributed Grid (BAG) Nice to have Nice to have Highly desirable
Breaklines required for standard Highly desirable Highly desirable

hydro-flattening

Additional breaklines for hydro- Nice to have

enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Highly desirable Nice to have
Transformation Tool (V-Datum)

Tide Predictions Highly desirable Nice to have
Tidal Constituent And Residual Nice to have Nice to have
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have Highly desirable Highly desirable Highly desirable
Ground control/ground truthing Highly desirable Required Required Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Required
Nautical and/or navigation charts Highly desirable Highly desirable
Acoustic imagery of the seafloor Highly desirable Highly desirable
Aerial and/or satellite imagery Required Highly desirable Highly desirable Highly desirable
Underwater videography Nice to have Nice to have
Bottom texture Highly desirable Highly desirable
Bottom type Highly desirable Highly desirable
Submerged features Highly desirable Highly desirable

Subbottom characteristics

Nice to have

Nice to have

Geologic and seismic data

Nice to have

Nice to have

Nice to have

Nice to have

Water column properties - Physical

Nice to have

Nice to have

Water column properties - Chemical

Nice to have

Nice to have

Water column properties - Biological

Nice to have

Nice to have

Currents Highly desirable Nice to have
Tide/wave heights Highly desirable Nice to have
Sea ice conditions Not required Nice to have
Habitat distribution and classification Highly desirable Highly desirable
Boundaries Nice to have Highly desirable
Routes Nice to have Nice to have

Offshore cadastral

Nice to have

Nice to have

Lease areas

Nice to have

Nice to have

Fixed obstructions

Nice to have

Nice to have

Floating observation/navigation systems

Nice to have

Nice to have

Shorelines — current, historic, change Required Required Required

rates

Land use/land cover Highly desirable Highly desirable Highly desirable Nice to have
Wetlands Required Highly desirable Required Nice to have
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Required Nice to have
Inland surface water features Required Required Highly desirable

Bridges/culverts Highly desirable Highly desirable

Landmark features

Nice to have

Nice to have

Nice to have

Cultural resources

Nice to have

Nice to have

Nice to have

Coastal and riverine structures Required Required Required

Overhead structures Nice to have

Lowest Floor Elevation of Buildings Nice to have

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast Yes

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Major Major Moderate

Cost savings/cost reduction Major Moderate Major Moderate

Cost avoidance Major Moderate Major Minor
Increased revenues None None None None
Mission-driven performance Major Moderate Major Moderate
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Moderate Major Moderate
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major Moderate Moderate Minor
Improved customer experience Major Moderate Moderate Minor

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Moderate Moderate Minor
Environmental Major Moderate Major Moderate
Public safety, including life and Major Moderate Moderate Moderate

property

HHS: Centers for Disease Control (CDC) — 28




Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to Moderate Unable to Moderate Unable to

provide provide provide provide
Cost savings/cost reduction Major Unable to Major Unable to Major Unable to Moderate Unable to

provide provide provide provide
Cost avoidance Major Unable to Moderate Unable to Major Unable to Major Unable to

provide provide provide provide
Increased revenues None None Minor Unable to Minor Unable to

provide provide

Mission-driven performance | Major Unable to Major Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Major Unable to Major Unable to Moderate Unable to
services provide provide provide provide
Improved response or Major Unable to Major Unable to Major Unable to Moderate Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Moderate Unable to Major Unable to Moderate Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major Moderate Major Minor
Environmental Major Major Major Moderate
Public safety, including life Major Major Major Moderate

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes Yes Yes Yes
Network (TIN)

Contours Yes Yes Yes Yes
Hillshades Yes Yes Yes Yes
Slope maps Yes Yes Yes Yes
Aspect maps Yes

Curvature maps Yes Yes Yes

Cross sections Yes Yes Yes
Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes Yes Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g. | Yes

streams, lakes)

Hydrologic Units Yes Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface Yes Yes Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 3

Vertical accuracy 2

Update frequency 1
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MCA Title: Geologic Assessment and Hazard Mitigation
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs
Sub Area Requirements | All study land All study land All nearshore study | All offshore study
areas areas waters waters
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MCA Description

Response

Mission Critical Activity

Geologic mapping and analysis. Sinkhole and steephead mapping,
monitoring, and analysis. Identification of geomorphologic units.
Landslide hazard mapping and assessment. Karst mapping, including
springs and caves. Aquifer recharge.

MCA Title

Geologic Assessment and Hazard Mitigation

MCA ID

60644

Organization Type

Federal Agencies and Commissions

Organization Name

HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 10 - Geologic Assessment and Hazard Mitigation

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D

Response

Bare earth ground

Required

Tops of buildings, structures, objects

Nice to have

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Required
Nearshore elevation (<10 m deep) Required
Sea surface Nice to have
Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area

District of Columbia, etc.)

Smallest 3D features needed

Small features (e.g. individual shrub, tree, car, mooring
anchor, small dock, etc.)

Description of smallest 3D features

Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Highly desirable

Rivers and Streams

Less than 10 ft

Nice to have

10 - 50 ft Highly desirable
51-100 ft Highly desirable
101 - 500 ft Highly desirable
501 - 2,500 ft Highly desirable
Greater than 2,500 ft Highly desirable

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre

Nice to have

Y2 -1 acre Nice to have
1.1 — 2 acres Nice to have
2.1 —5 acres Highly desirable
5.1 —10 acres Highly desirable
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Inland Bathy Feature Size Requirements

Response

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QLI QLI1B QL2B Special Order
Order

Update Frequency 4-5 years 6-10 years 4-5 years 6-10 years
Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 5 meters

Up to 2 meters

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 40 cm

Less than 1 meter

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Highly desirable

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Highly desirable

Seamlessness

Temporal

Seamlessness

Entire AOI in same Nice to have Nice to have Highly desirable Nice to have Nice to have Nice to have

acquisition season

Entire AOI under Required Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Highly desirable Required Highly desirable Highly desirable Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Required Required Required Required Required Required

needs to be seamless

Amount of Up to the required Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness

confidence level

confidence level

confidence level

confidence level

confidence level

confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Highly desirable Highly desirable Highly desirable Highly desirable
DTM Required Required Highly desirable Required

DEM Required Required Required Required

Raw point cloud data Highly desirable Nice to have Nice to have Highly desirable
Classified point cloud Required Highly desirable Highly desirable

Edited/cube XYZ Nice to have Nice to have Nice to have

Full waveform

Nice to have

Nice to have

Nice to have

Nice to have

Bathymetric Attributed Grid (BAG)

Nice to have

Highly desirable

Highly desirable

Breaklines required for standard Highly desirable Highly desirable
hydro-flattening
Additional breaklines for hydro- Highly desirable

enforcement of culverts

HHS: Centers for Disease Control (CDC) — 34




Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Highly desirable Highly desirable
Transformation Tool (V-Datum)

Tide Predictions Nice to have Nice to have
Tidal Constituent And Residual Nice to have Nice to have
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Highly desirable Highly desirable Highly desirable
Ground control/ground truthing Required Required Highly desirable Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Required
Nautical and/or navigation charts Nice to have Highly desirable
Acoustic imagery of the seafloor Highly desirable Highly desirable
Aerial and/or satellite imagery Required Required Highly desirable Required
Underwater videography Nice to have Nice to have
Bottom texture Highly desirable Highly desirable
Bottom type Highly desirable Required
Submerged features Highly desirable Required
Subbottom characteristics Highly desirable Highly desirable
Geologic and seismic data Required Required Required Required

Water column properties - Physical Nice to have Nice to have
Water column properties - Chemical Nice to have Nice to have
Water column properties - Biological Nice to have Nice to have
Currents Nice to have Highly desirable
Tide/wave heights Highly desirable Highly desirable
Sea ice conditions Not required Not required
Habitat distribution and classification Nice to have Nice to have
Boundaries Nice to have Highly desirable
Routes Nice to have Nice to have
Offshore cadastral Nice to have Nice to have
Lease areas Nice to have Highly desirable
Fixed obstructions Highly desirable Highly desirable
Floating observation/navigation systems Nice to have Highly desirable
Shorelines — current, historic, change Highly desirable Required Required

rates

Land use/land cover Highly desirable Nice to have Highly desirable Highly desirable
Wetlands Highly desirable Highly desirable Highly desirable Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Highly desirable Nice to have
Inland surface water features Required Required Highly desirable

Bridges/culverts Nice to have Nice to have

Landmark features

Nice to have

Nice to have

Nice to have

Cultural resources

Nice to have

Nice to have

Nice to have

Coastal and riverine structures Highly desirable Highly desirable Highly desirable

Overhead structures Highly desirable

Lowest Floor Elevation of Buildings Nice to have

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Moderate Moderate Moderate

Cost savings/cost reduction Major Minor Minor Moderate

Cost avoidance Major Minor Minor Minor
Increased revenues None Minor None None
Mission-driven performance Major Moderate Moderate Major
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Major Major Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major Minor Moderate Moderate
Improved customer experience Major Moderate Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Moderate Moderate Major
Environmental Major Minor Minor Moderate
Public safety, including life and Major Major Major Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to Major Unable to Major Unable to
provide provide provide provide
Cost savings/cost reduction Major Unable to Minor Unable to Moderate Unable to Major Unable to
provide provide provide provide
Cost avoidance Major Unable to Minor Unable to Moderate Unable to Major Unable to
provide provide provide provide
Increased revenues Minor Unable to None None Minor Unable to
provide provide
Mission-driven performance | Major Unable to Major Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Moderate Unable to Major Unable to Major Unable to
services provide provide provide provide
Improved response or Major Unable to Major Unable to Major Unable to Major Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Moderate Unable to Moderate Unable to Moderate Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major Moderate Moderate Major
Environmental Major Moderate Moderate Moderate
Public safety, including life Major Major Major Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Yes

Contours

Yes

Yes

Yes

Yes

Hillshades

Yes

Yes

Yes

Yes

Slope maps

Yes

Yes

Yes

Yes

Aspect maps

Yes

Yes

Yes

Curvature maps

Cross sections

Yes

Yes

Yes

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Yes

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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MCA Title: Flood Risk Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs
Sub Area Requirements | All study land All study land All nearshore study | All offshore study
areas areas waters waters
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MCA Description Response

Mission Critical Activity Flood risk modeling and mapping of riverine and coastal areas.
Dam/dike/levee safety analysis. Emergency management. Flood forecasts.

MCA Title Flood Risk Management

MCA ID 60645

Organization Type Federal Agencies and Commissions

Organization Name HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 15 - Flood Risk Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response

Bare earth ground Required

Tops of buildings, structures, objects Highly desirable

Tops of vegetation Nice to have

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Highly desirable

Rivers and Streams

Less than 10 ft Highly desirable

10 - 50 ft Required

51-100 ft Required

101 - 500 ft Required

501 - 2,500 ft Required

Greater than 2,500 ft Required

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Nice to have

%2 - 1 acre Highly desirable

1.1 —2 acres Highly desirable

2.1 —5 acres Required

5.1 —10 acres Required

Greater than 10 acres Required
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Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2 QL1B QL2B Order la

Order

Update Frequency 4-5 years 4-5 years 4-5 years 2-3 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 5 meters

Up to 5 meters

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 40 cm

Less than 1 meter

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Highly desirable

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Required

Seamlessness

Temporal

Seamlessness

Entire AOI in same Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

acquisition season

Entire AOI under Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Required Required Required Highly desirable Required Required

needs to be seamless

Amount of Up to the required Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness

confidence level

confidence level

confidence level

confidence level

confidence level

confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Nice to have Highly desirable Highly desirable Highly desirable
DTM Required Required Highly desirable Highly desirable
DEM Required Required Required Required

Raw point cloud data Highly desirable Highly desirable Highly desirable Nice to have
Classified point cloud Required Required Highly desirable

Edited/cube XYZ Nice to have Nice to have Nice to have

Full waveform

Nice to have

Nice to have

Nice to have

Nice to have

Bathymetric Attributed Grid (BAG)

Nice to have

Nice to have

Nice to have

Breaklines required for standard Required Required
hydro-flattening
Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Nice to have

Nice to have

Tide Predictions

Nice to have

Nice to have

Tidal Constituent And Residual

Nice to have

Nice to have

Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have Nice to have Nice to have Highly desirable
Ground control/ground truthing Required Required Required Required
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Highly desirable
Nautical and/or navigation charts Nice to have Nice to have
Acoustic imagery of the seafloor Nice to have Nice to have
Aerial and/or satellite imagery Required Required Required Highly desirable
Underwater videography Not required Not required

Bottom texture

Nice to have

Nice to have

Bottom type

Nice to have

Nice to have

Submerged features

Nice to have

Nice to have

Subbottom characteristics Not required Nice to have
Geologic and seismic data Nice to have Nice to have Not required Not required
Water column properties - Physical Not required Not required
Water column properties - Chemical Not required Not required
Water column properties - Biological Not required Not required
Currents Nice to have Nice to have
Tide/wave heights Nice to have Highly desirable
Sea ice conditions Not required Not required

Habitat distribution and classification

Nice to have

Nice to have

Boundaries

Nice to have

Nice to have

Routes

Nice to have

Nice to have

Offshore cadastral

Nice to have

Nice to have

Lease areas

Not required

Not required

Fixed obstructions

Nice to have

Nice to have

Floating observation/navigation systems

Nice to have

Nice to have

Shorelines — current, historic, change Nice to have Highly desirable Highly desirable

rates

Land use/land cover Highly desirable Highly desirable Highly desirable Nice to have
Wetlands Highly desirable Highly desirable Highly desirable Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Highly desirable Highly desirable
Inland surface water features Required Required Required

Bridges/culverts Required Required

Landmark features Highly desirable Nice to have Nice to have

Cultural resources Nice to have Nice to have Nice to have

Coastal and riverine structures Required Required Required

Overhead structures Highly desirable

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Moderate Minor Moderate

Cost savings/cost reduction Major Minor Minor Moderate

Cost avoidance Major Moderate Minor Moderate
Increased revenues Minor Minor None None
Mission-driven performance Major Moderate Minor Moderate
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Major Minor Minor
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major Minor Minor Major

Improved customer experience Major Moderate Minor Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Minor Minor Minor
Environmental Moderate Moderate Moderate Minor

Public safety, including life and Major Moderate Moderate Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to Major Unable to Moderate Unable to
provide provide provide provide
Cost savings/cost reduction Major Unable to Major Unable to Moderate Unable to Moderate Unable to
provide provide provide provide
Cost avoidance Major Unable to Major Unable to Major Unable to Major Unable to
provide provide provide provide
Increased revenues Minor Unable to None Minor Unable to Minor Unable to
provide provide provide
Mission-driven performance | Major Unable to Major Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Major Unable to Major Unable to Major Unable to
services provide provide provide provide
Improved response or Major Unable to Major Unable to Major Unable to Major Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Major Unable to Major Unable to Moderate Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major Moderate Major Moderate
Environmental Moderate Moderate Moderate Moderate
Public safety, including life Major Major Major Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Yes

Yes

Contours

Yes

Yes

Yes

Yes

Hillshades

Yes

Slope maps

Yes

Yes

Yes

Aspect maps

Yes

Curvature maps

Cross sections

Yes

Yes

Height-Above-Ground
maps

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Yes

Yes

Hydrologic Flow
Accumulation Grids

Yes

Hydrologic networks (e.g.
streams, lakes)

Yes

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Yes

Yes

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency
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MCA Title: Sea Level Rise and Subsidence
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs
Sub Area Requirements | All study land All study land All nearshore study | All offshore study
areas areas waters waters
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MCA Description

Response

Mission Critical Activity Modeling and mapping the effects of sea level rise or subsidence.

Population and economic vulnerability assessments. Coastal inundation
and infrastructure assessment.

MCA Title Sea Level Rise and Subsidence

MCA ID 60646

Organization Type Federal Agencies and Commissions
Organization Name HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use BU 16 - Sea Level Rise and Subsidence

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required
Tops of buildings, structures, objects Highly desirable

Tops of vegetation

Nice to have

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Required
Nearshore elevation (<10 m deep) Required
Sea surface Required
Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area

1,000 sq mi - 24,999 sq mi (e.g. large county, small state,
intrastate region [e.g. a multi-county region such as the San
Francisco Bay Area, Tri-County Council, etc.])

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements

Response

Navigable channels (as defined by USACE) Required
Rivers and Streams

Less than 10 ft Highly desirable
10 - 50 ft Required
51-100 ft Required

101 - 500 ft Highly desirable
501 -2,500 ft Highly desirable

Greater than 2,500 ft

Nice to have

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Highly desirable
Y2 - 1 acre Required
1.1 —2 acres Required
2.1 —5 acres Required
5.1 —10 acres Required
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Inland Bathy Feature Size Requirements

Response

Greater than 10 acres

Required

Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Quality Level/THO
Order

QLO

QLIB

QLIB

Order 1a

Update Frequency

4-5 years

4-5 years

2-3 years

6-10 years

Event type(s)

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 80 cm

Up to 2 meters

Up to 2 meters

Up to 5 meters

Acceptable Vertical
Error

Upto 10 cm

Up to 30 cm

Up to 30 cm

Less than 1 meter

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Highly desirable

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Required

Seamlessness

Temporal

Seamlessness

Entire AOI in same Nice to have Highly desirable Required Nice to have Highly desirable Required

acquisition season

Entire AOI under Highly desirable Required Required Nice to have Required Required

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Highly desirable Required Required Highly desirable Required

AOI needs to be

seamless

DEM for entire AOI | Required Required Required Required Required Required

needs to be seamless

Amount of Up to the required Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness

confidence level

confidence level

confidence level

confidence level

confidence level

confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Highly desirable Nice to have Highly desirable Highly desirable
DTM Required Required Highly desirable Highly desirable
DEM Required Required Required Required

Raw point cloud data Highly desirable Highly desirable Nice to have Nice to have
Classified point cloud Required Nice to have Highly desirable

Edited/cube XYZ Not required Not required Not required
Full waveform Not required Not required Not required Not required
Bathymetric Attributed Grid (BAG) Not required Not required Not required
Breaklines required for standard Highly desirable Nice to have

hydro-flattening

Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Required Required
Transformation Tool (V-Datum)

Tide Predictions Required Required

Tidal Constituent And Residual Nice to have Required
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Nice to have Highly desirable Highly desirable
Ground control/ground truthing Required Highly desirable Required Required
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Highly desirable Highly desirable
Nautical and/or navigation charts Highly desirable Highly desirable
Acoustic imagery of the seafloor Nice to have Nice to have
Aerial and/or satellite imagery Required Required Required Highly desirable
Underwater videography Not required Not required
Bottom texture Not required Nice to have

Bottom type

Nice to have

Nice to have

Submerged features

Nice to have

Nice to have

Subbottom characteristics

Nice to have

Nice to have

Geologic and seismic data

Nice to have

Nice to have

Nice to have

Nice to have

Water column properties - Physical

Nice to have

Nice to have

Water column properties - Chemical Nice to have Not required
Water column properties - Biological Nice to have Not required
Currents Nice to have Nice to have
Tide/wave heights Required Required
Sea ice conditions Not required Not required
Habitat distribution and classification Highly desirable Nice to have
Boundaries Nice to have Nice to have
Routes Nice to have Nice to have
Offshore cadastral Not required Not required
Lease areas Not required Not required
Fixed obstructions Nice to have Nice to have
Floating observation/navigation systems Highly desirable Highly desirable
Shorelines — current, historic, change Required Required Required

rates

Land use/land cover Required Highly desirable Highly desirable Nice to have
Wetlands Required Required Required Required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Required Required
Inland surface water features Required Required Required

Bridges/culverts Required Required

Landmark features Highly desirable Highly desirable Nice to have

Cultural resources Nice to have Nice to have Nice to have

Coastal and riverine structures Required Required Required

Overhead structures Required

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast Yes Yes

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Moderate Major Moderate

Cost savings/cost reduction Major Moderate Major Moderate

Cost avoidance Major Major Major Moderate
Increased revenues None Minor Minor None
Mission-driven performance Major Major Major Moderate
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Major Major Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate Moderate Moderate Moderate
Improved customer experience Moderate Moderate Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Moderate Moderate Moderate
Environmental Major Moderate Major Moderate
Public safety, including life and Major Moderate Moderate Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to Major Unable to Major Unable to
provide provide provide provide
Cost savings/cost reduction Major Unable to Major Unable to Major Unable to Moderate Unable to
provide provide provide provide
Cost avoidance Major Unable to Major Unable to Moderate Unable to Major Unable to
provide provide provide provide
Increased revenues Minor Unable to Moderate Unable to Minor Unable to Minor Unable to
provide provide provide provide
Mission-driven performance | Major Unable to Major Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Moderate Unable to Major Unable to Major Unable to
services provide provide provide provide
Improved response or Major Unable to Major Unable to Major Unable to Major Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Major Unable to Major Unable to Major Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate Major Major Major
Environmental Moderate Major Major Major
Public safety, including life Moderate Major Minor Moderate

and property
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3D Derivatives Needed Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Triangulated Irregular Yes Yes Yes
Network (TIN)

Contours Yes Yes Yes Yes
Hillshades Yes Yes Yes Yes
Slope maps Yes Yes Yes

Aspect maps Yes Yes Yes

Curvature maps

Cross sections Yes

Height-Above-Ground Yes

maps

Viewshed maps Yes

Hydrologic Flow Yes

Direction Grids

Hydrologic Flow Yes

Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Hydrologic Units Yes

(Watershed Boundaries)

(e.g. surface water

drainage to a point)

Building footprints Yes

Breaklines for road edge- | Yes

of-pavement

Rugosity/Surface Yes Yes

Roughness

Importance of 3D Data Requirements Response
Geographic coverage 2

Vertical accuracy 3

Update frequency 1
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MCA Title: Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
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MCA Description

Response

Mission Critical Activity

Infrastructure and border protection. Coastal search and rescue.
Population dynamics. Emergency fuel supply and movement. Line of
sight analysis in urban areas. Disaster response. Flood risk analysis
resulting from acts of terrorism.

MCA Title Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management

MCA ID 60647

Organization Type Federal Agencies and Commissions

Organization Name

HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Organization Mission

Program Name

Total Annual Program Budget

Primary Business Use

BU 18 - Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Highly desirable

Tops of submerged structures, objects

Nice to have

Tops of submerged vegetation

Nice to have

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Required
Nearshore elevation (<10 m deep) Required
Sea surface Nice to have
Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area

Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements Response
Navigable channels (as defined by USACE) Highly desirable
Rivers and Streams

Less than 10 ft Highly desirable
10 - 50 ft Required
51-100 ft Required

101 - 500 ft Required

501 - 2,500 ft Required
Greater than 2,500 ft Required
Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Highly desirable
%2 - 1 acre Highly desirable
1.1 —2 acres Highly desirable
2.1 — 5 acres Required
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Inland Bathy Feature Size Requirements

Response

5.1 —10 acres Required

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2 QLOB QLIB Order 2

Order

Update Frequency 2-3 years 2-3 years 2-3 years 2-3 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 2 meters

Up to 20 meters

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 30 cm

Up to 2 meters

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Highly desirable

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Highly desirable

Seamlessness

Temporal

Seamlessness

Entire AOI in same Nice to have Nice to have Highly desirable Nice to have Nice to have Nice to have

acquisition season

Entire AOI under Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Required Highly desirable Highly desirable Highly desirable Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Required Required Highly desirable Highly desirable Required Highly desirable

needs to be seamless

Amount of Up to the required Up to the required Up to double the Up to double the Up to the required Up to double the

acceptable vertical Total Vertical Total Vertical required TVU at required TVU at Total Vertical required TVU at

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | the 95% confidence | the 95% confidence | Uncertainty (TVU) | the 95% confidence

achieve spatial at the 95% at the 95% level level at the 95% level

seamlessness

confidence level

confidence level

confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Highly desirable Highly desirable Required Required

DTM Required Highly desirable Highly desirable Required

DEM Required Required Required Required

Raw point cloud data Nice to have Highly desirable Highly desirable Required
Classified point cloud Required Required Required

Edited/cube XYZ Highly desirable Highly desirable Highly desirable
Full waveform Nice to have Nice to have Highly desirable Highly desirable
Bathymetric Attributed Grid (BAG) Nice to have Highly desirable Highly desirable
Breaklines required for standard Highly desirable Highly desirable

hydro-flattening

Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Highly desirable Highly desirable
Transformation Tool (V-Datum)

Tide Predictions Highly desirable Nice to have
Tidal Constituent And Residual Highly desirable Nice to have
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have Nice to have Highly desirable Highly desirable
Ground control/ground truthing Required Highly desirable Highly desirable Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Required
Nautical and/or navigation charts Required Required
Acoustic imagery of the seafloor Nice to have Nice to have
Aerial and/or satellite imagery Required Required Required Required
Underwater videography Nice to have Nice to have
Bottom texture Nice to have Required
Bottom type Nice to have Nice to have
Submerged features Highly desirable Required

Subbottom characteristics

Nice to have

Nice to have

Geologic and seismic data

Nice to have

Nice to have

Nice to have

Nice to have

Water column properties - Physical

Nice to have

Nice to have

Water column properties - Chemical

Nice to have

Nice to have

Water column properties - Biological Nice to have Required
Currents Required Required
Tide/wave heights Required Required

Sea ice conditions Nice to have Highly desirable
Habitat distribution and classification Nice to have Required
Boundaries Highly desirable Highly desirable
Routes Highly desirable Required
Offshore cadastral Highly desirable Highly desirable
Lease areas Nice to have Highly desirable
Fixed obstructions Highly desirable Required
Floating observation/navigation systems Highly desirable Highly desirable
Shorelines — current, historic, change Highly desirable Required Required

rates

Land use/land cover Highly desirable Highly desirable Highly desirable Highly desirable
Wetlands Highly desirable Nice to have Highly desirable Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Highly desirable Highly desirable
Inland surface water features Required Required Highly desirable

Bridges/culverts Required Required

Landmark features Highly desirable Highly desirable Highly desirable

Cultural resources Nice to have Nice to have Highly desirable

Coastal and riverine structures Required Required Required

Overhead structures Required

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Moderate Moderate Moderate Moderate

Cost savings/cost reduction Major Moderate Moderate Minor

Cost avoidance Major Moderate Moderate Minor

Increased revenues None None None None
Mission-driven performance Major Moderate Moderate Moderate
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Moderate Minor Minor
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major Moderate Moderate Moderate
Improved customer experience Major Moderate Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Minor Moderate Minor None
Environmental Minor Moderate Minor Minor

Public safety, including life and Major Major Major Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to Major Unable to Major Unable to
provide provide provide provide
Cost savings/cost reduction Major Unable to Major Unable to Minor Unable to Major Unable to
provide provide provide provide
Cost avoidance Major Unable to Major Unable to Major Unable to Moderate Unable to
provide provide provide provide
Increased revenues Minor Unable to None None None
provide
Mission-driven performance | Major Unable to Major Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Major Unable to Major Unable to Moderate Unable to
services provide provide provide provide
Improved response or Major Unable to Major Unable to Major Unable to Major Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Major Unable to Major Unable to Major Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Moderate Minor Minor Minor
Environmental Moderate Moderate Minor Minor
Public safety, including life Major Major Major Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Contours

Yes

Yes

Yes

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Aspect maps

Yes

Curvature maps

Yes

Cross sections

Yes

Yes

Height-Above-Ground
maps

Yes

Yes

Yes

Yes

Viewshed maps

Yes

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Yes

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency
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MCA Title: Assist State and Local Authorities to Save Lives and Protect

Americans Including During Emergency and Disaster Events
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area States and/or States and/or All study waters All study waters

Requirements Territories Territories
Sub Area Requirements | Areas not shown Areas not shown

on map: U.S. on map: U.S.
Minor Outlying Minor Outlying
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MCA Description

Response

Mission Critical Activity

Assist state and local authorities to save lives and protect Americans.
CDC is involved with response to emergency and disaster events,
including those involving riverine and coastal flooding, providing GIS
support. Response activities require elevation data along with imagery and
other satellite data to help visualize and respond to the events. Elevation
data are also used for modeling, monitoring, and predicting flooding. The
data are also of interest for assisting communities in assessing public
health risks and their resilience to sea level rise. Bathymetry is of interest
for addressing concerns related to red tides, harmful algal blooms,
waterborne disease, and microplastics.

Additional Business Uses include BU 04 - Forest Resources Management;
BU 05 — Rangeland Management; BU 06 - Natural Resources
Conservation; BU 08 - Agriculture and Precision Farming; BU 09 -
Fisheries Management and Aquaculture; BU 11 - Geologic Resource
Mining and Extraction; BU 13 - Oil and Gas Resources; BU 14 - Cultural
Resources Preservation and Management; BU 17 - Wildfire Management,
Planning, and Response; BU 19 — Land Navigation and Safety; BU 22 -
Infrastructure and Construction Management; BU 23 - Urban and
Regional Planning; BU 25 - Real Estate, Banking, Mortgage, and
Insurance; BU 27 — Recreation; and BU 30 - Maritime and Land
Boundary Management.

MCA Title Assist State and Local Authorities to Save Lives and Protect Americans
Including During Emergency and Disaster Events

MCA ID 1200

Organization Type Federal Agencies and Commissions

Organization Name

HHS: Centers for Disease Control (CDC)

Sub-Agency or Division

Geospatial Research, Analysis, and Services Program

Organization Mission

CDC works 24/7 to protect America from health, safety and security
threats, both foreign and in the U.S. Whether diseases start at home or
abroad, are chronic or acute, curable or preventable, human error or
deliberate attack, CDC fights disease and supports communities and
citizens to do the same. CDC increases the health security of our nation.
As the nation's health protection agency, CDC saves lives and protects
people from health threats. To accomplish our mission, CDC conducts
critical science and provides health information that protects our nation
against expensive and dangerous health threats, and responds when these
arise. Additionally, we utilize geospatial information to assist state and
local authorities to save lives and protect Americans; especially with
disaster and emergency response and preparedness activities.

Program Name

The Geospatial Research, Analysis, and Services Program and our Office
of Public Health Preparedness and Response

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 24 - Health and Human Services

Secondary Business Use

BU 15 - Flood Risk Management

Tertiary Business Use

BU 03 - Coastal Zone Management

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Highly desirable

Tops of vegetation Nice to have

Tops of submerged structures, objects Not required

Tops of submerged vegetation Not required
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What Needs to be Measured in 3D

Response

Subcanopy of vegetation/understory

Nice to have

River/lake bottom Required
Nearshore elevation (<10 m deep) Required
Sea surface Required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Buildings and roads, underwater bottom surface, reefs

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Required

Rivers and Streams

Less than 10 ft Required

10 - 50 ft Required

51-100 ft Required

101 - 500 ft Required

501 - 2,500 ft Required

Greater than 2,500 ft Required

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Nice to have

Y5 - 1 acre Nice to have

1.1 —2 acres Nice to have

2.1 —5 acres Nice to have

5.1 —10 acres Nice to have

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2 QLI1B QLI1B Order 2
Order

Update Frequency 4-5 years 2-3 years Annually 2-3 years
Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal | Up to 1 meter

Up to 2 meters

Up to 2 meters Up to 1 meter

Error

Acceptable Vertical Upto 10 cm Up to 1 meter Up to 1 meter Less than 1 meter
Error

How far onshore To MHW

needed

How far down the To MHW To MHW

beach profile needed

Tide correction I don't know I don't know
requirement

Cross sections and/or Partial Partial Partial

transects meet needs
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Cross section/transect
requirement

Im is fine

Currently we do
not have access to
any of these data
and therefore it is
difficult to define a
sampling density. It
could be dependent
upon the type of
event for which we

have this data need.

Im

It is difficult for us
to define at this
point in time.

Hydrologic Processing Required

Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Highly desirable

Seamlessness

Temporal

Seamlessness

Entire AOI in same Highly desirable Nice to have Nice to have Nice to have Nice to have Nice to have

acquisition season

Entire AOI under Highly desirable Nice to have Nice to have Nice to have Nice to have Nice to have

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

needs to be seamless

Amount of Whatever it takes to | Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical achieve Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to seamlessness, Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial including changes at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness

to the older,
previously accepted
dataset if it is
proven to be less
accurate than the
newer

confidence level

confidence level

confidence level

confidence level

confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Highly desirable Highly desirable Highly desirable Highly desirable
DTM Highly desirable Nice to have Nice to have Nice to have
DEM Required Required Required Required

Raw point cloud data

Nice to have

Nice to have

Nice to have

Nice to have

Classified point cloud Nice to have Nice to have Nice to have

Edited/cube XYZ Not required Not required Not required
Full waveform Not required Not required Not required Nice to have
Bathymetric Attributed Grid (BAG) Not required Not required Not required
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Breaklines required for standard Nice to have Not required

hydro-flattening

Additional breaklines for hydro- Highly desirable

enforcement of culverts

National Vertical Datum Not required Not required
Transformation Tool (V-Datum)

Tide Predictions Not required Nice to have
Tidal Constituent And Residual Not required Nice to have
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Not required Not required Not required
Ground control/ground truthing Nice to have Highly desirable Highly desirable Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Highly desirable Highly desirable
Nautical and/or navigation charts Not required Not required
Acoustic imagery of the seafloor Not required Not required
Aerial and/or satellite imagery Required Highly desirable Highly desirable Highly desirable
Underwater videography Not required Not required
Bottom texture Not required Not required
Bottom type Nice to have Nice to have
Submerged features Nice to have Nice to have
Subbottom characteristics Not required Not required
Geologic and seismic data Highly desirable Nice to have Not required Nice to have

Water column properties - Physical

Nice to have

Nice to have

Water column properties - Chemical

Nice to have

Nice to have

Water column properties - Biological

Nice to have

Nice to have

Currents

Nice to have

Highly desirable

Tide/wave heights

Highly desirable

Highly desirable

Sea ice conditions

Nice to have

Nice to have

Habitat distribution and classification

Nice to have

Nice to have

Boundaries

Nice to have

Nice to have

Routes

Nice to have

Nice to have

Offshore cadastral

Not required

Nice to have

Lease areas

Nice to have

Nice to have

Fixed obstructions

Nice to have

Nice to have

Floating observation/navigation systems

Not required

Not required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Datasets

Shorelines — current, historic, change Highly desirable Highly desirable Highly desirable

rates

Land use/land cover Highly desirable Highly desirable Highly desirable Highly desirable

Wetlands Nice to have Highly desirable Highly desirable Highly desirable

Estuaries Highly desirable Highly desirable

Inland surface water features Highly desirable Highly desirable Highly desirable

Bridges/culverts Highly desirable Highly desirable

Landmark features Highly desirable Highly desirable Highly desirable

Cultural resources Highly desirable Nice to have Nice to have

Coastal and riverine structures Highly desirable Highly desirable Highly desirable

Overhead structures Nice to have

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Elevation Data

Current dataset used We currently use DEMs, To date we have not used To date we have not used Rare use of these data.
best available such data. such data.

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map Yes

Digital Coast

NCEI Yes Yes Yes Yes

Open Topography

NOAA nautical charts Yes Yes Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Time savings Moderate None None None

Cost savings/cost reduction None None None None

Cost avoidance None None None None
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Increased revenues None None None None
Mission-driven performance Moderate Minor Minor Minor
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Moderate Moderate Moderate
Improved response or timeliness Major Moderate Moderate Moderate
Improved customer experience Major Moderate Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach None Minor Minor Minor
Environmental None Moderate Moderate Moderate
Public safety, including life and Moderate Major Major Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to Moderate Unable to Moderate Unable to Moderate Unable to

provide provide provide provide
Time savings description We are primarily users of these data and would not We are primarily data users and rarely conduct field

participate in field visits. visits.

Cost savings/cost reduction I don't know Unable to I don't know Unable to I don't know Unable to I don't know Unable to

provide provide provide provide
Cost savings/cost reduction Does not pertain to our mission critical activities. Does not pertain to our activities.
description
Cost avoidance Major Unable to Major Unable to Major Unable to Major Unable to

provide provide provide provide
Cost avoidance description Does not pertain to our mission critical activities.
Increased revenues None I don't know Unable to I don't know Unable to None

provide provide
Increased revenues Does not pertain to our mission critical activities. Does not pertain to our activities.
description
Mission-driven performance | Moderate Unable to Moderate Unable to Moderate Unable to Moderate Unable to
improvements provide provide provide provide
Other operational benefits Moderate Unable to Moderate Unable to
provide provide
Other operational benefits Useful for preparedness, response, and recovery. Enhanced ability to respond to emergency events.
description Enhanced ability to respond to emergency events and Useful for preparedness, response, and recovery
public health responses. activities.

Future annual operational Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to Moderate Unable to Moderate Unable to Moderate Unable to
services provide provide provide provide
Value added to products or Flood hazard maps and warnings.
services description
Improved response or Moderate Unable to Moderate Unable to Moderate Unable to Moderate Unable to
timeliness provide provide provide provide
Improved customer Minor Unable to Minor Unable to Minor Unable to Minor Unable to
experience provide provide provide provide
Future annual customer Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000 Annual dollars | $250,000
service benefits added during saved/ realized saved/ realized saved/ realized saved/ realized
validation
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Minor Minor Minor Minor
Environmental Moderate Moderate Moderate Moderate
Public safety, including life Major Major Major Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Yes

Yes

Aspect maps

Yes

Yes

Yes

Yes

Curvature maps

Yes

Yes

Yes

Yes

Cross sections

Height-Above-Ground
maps

Yes

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Yes

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Yes

Yes

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Importance of 3D Data Requirements

Response

Geographic coverage

[O8)

Vertical accuracy

Update frequency
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Census Bureau

The Census Bureau's mission is to serve as the nation’s leading provider of quality data about its
people and economy. We honor privacy, protect confidentiality, share our expertise globally, and
conduct our work openly. We are guided on this mission by scientific objectivity, our strong and
capable workforce, our devotion to research-based innovation, and our abiding commitment to our
customers.

Geography is central to the work of the Census Bureau, providing the framework for survey design,
sample selection, data collection, tabulation, and dissemination. Geography provides meaning and context
to statistical data. Geospatial data obtained through ongoing partnership programs are critical to the
Census Bureau’s ability to accomplish its mission. Additionally, reference and thematic maps support the
Census Bureau’s demographic and economic surveys. To that end, the Census Bureau’s Geography
Division staff collect and maintain roads, boundaries, hydrography, and structure information using
various spatial data sources and inputs for the United States and U.S. territories. This data stored in the
MAF/TIGER system is the foundation of the Census Bureau’s geospatial updates and partnership
programs.

The Census Bureau has two primary objectives in using 3D imaging data such as lidar. First when paired
with aerial and satellite imagery, lidar will enable us to detect change on the landscape to validate features
such as roads, hydrography, rail, boundaries, and structures within the MAF/TIGER system. Lidar
provides an alternate data source to evaluate whether linear features within the MAF/TIGER system meet
the Census Bureau’s 7.6-meter spatial quality standards. Second Census Bureau can use lidar to improve
its methodologies for measuring the spatial accuracy of incoming imagery datasets.

Additionally, as a secondary objective, 3D (lidar) data products in combination with building outlines and
road edge extraction can improve the coverage and spatial quality of the Census Bureau’s address data.
Lidar helps to identify multi-level structures visible in imagery, minimum square footage thresholds, and
heights of housing units. For change detection and feature validation it is optimal to have data captured
within a few years of existing data benchmarks. To ensure the spatial accuracy of incoming datasets,
Quality Level 2 inland topographic data is required and should be no older than 2-3 years.

The Census Bureau’s preference is to work with products (e.g. building footprints) linked to existing
address data to confirm the location of structures and to validate the address itself from available source
data. However, where gaps occur, lidar is considered a strong supplemental source for future updates and
validation programs at the Census Bureau.

Census Bureau has identified Business Uses and Mission Critical Activities that rely on elevation data
and would benefit from enhanced elevation data. Summarized details of elevation data requirements and
benefits received from the enhanced elevation data are provided in the following pages.

Census Bureau — 1



Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits

BU 23 - DoC: U.S. 1067 Geolocation of Inland Topo QL4 2-3 years Unable to quantify Unable to quantify | None None None
Urban and Census Bureau Satellite Imagery
Regional (USCB)
Planning
BU 23 - DoC: U.S. 1391 Identification of | Inland Topo QL2 2-3 years Unable to quantify Unable to quantify | I don't I don't I don't
Urban and Census Bureau Change Within know know know
Regional (USCB) Census
Planning Geographic

Framework
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MCA Title: Geolocation of Satellite Imagery
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MCA Description

Response

Mission Critical Activity

Georectification of satellite imagery at C-95 accuracy. The requirement is
for seamless nationwide elevation data served on a web server sufficient
to georectify SRTM imagery in ERDAS to a circular error at 95% of 5
meters to true.

MCA Title

Geolocation of Satellite Imagery

MCA ID

1067

Organization Type

Federal Agencies and Commissions

Organization Name

DoC: U.S. Census Bureau (USCB)

Sub-Agency or Division

Geography Division

Organization Mission

To serve as the nation's leading provider of quality data about its people
and economy.

Program Name

Spatial, Address, and Imagery Data Program

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 23 - Urban and Regional Planning

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required
Tops of buildings, structures, objects Not required
Tops of vegetation Not required
Tops of submerged structures, objects Not required
Tops of submerged vegetation Not required
Subcanopy of vegetation/understory Not required
River/lake bottom Not required
Nearshore elevation (<10 m deep) Not required
Sea surface Not required
Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area

Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features A house.

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL4

Order

Update Frequency 2-3 years

Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 5 meters

Acceptable Vertical
Error

I don't know

How far onshore
needed
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Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

How far down the
beach profile needed

Not applicable

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Not required

Hydro-enforcement

Not required

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of
Seamlessness
Temporal
Seamlessness
Entire AOI in same Not required
acquisition season
Entire AOI under Not required
same environmental
conditions
Spatial
Seamlessness
Point cloud for entire | Not required
AOI needs to be
seamless
DEM for entire AOI | Highly desirable
needs to be seamless
Amount of Whatever it takes to
acceptable vertical achieve
manipulation to seamlessness,
achieve spatial including changes
seamlessness to the older,
previously accepted
dataset if it is
proven to be less
accurate than the
newer
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM Nice to have
DTM Nice to have
DEM Required
Raw point cloud data Not required
Classified point cloud Not required
Edited/cube XYZ

Full waveform Not required

Bathymetric Attributed Grid (BAG)
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Breaklines required for standard Not required

hydro-flattening

Additional breaklines for hydro- Not required

enforcement of culverts

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have

Ground control/ground truthing Nice to have

Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Acrial and/or satellite imagery

Not required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data

Not required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems
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Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Shorelines — current, historic, change
rates

Not required

Land use/land cover

Not required

Wetlands

Not required

Estuaries

Inland surface water features

Bridges/culverts

Not required

Landmark features

Not required

Cultural resources

Not required

Coastal and riverine structures

Not required

Overhead structures

Lowest Floor Elevation of Buildings

Not required

Benefits of Currently Used
Elevation Data

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Current dataset used

SRTM data

Where current elevation data are
accessed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Other

Yes

Other description

SRTM data

Data that meet my needs are not
available

Current Operational Benefits

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Time savings

Minor

Cost savings/cost reduction

Minor
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Cost avoidance Minor

Increased revenues None

Mission-driven performance Minor

improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Minor

Improved response or timeliness Minor

Improved customer experience None

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach None

Environmental None

Public safety, including life and None

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to
provide
Cost savings/cost reduction I don't know Unable to
provide
Cost avoidance Moderate Unable to
provide
Increased revenues None
Mission-driven performance | Moderate Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Minor Unable to
timeliness provide
Improved customer I don't know Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach None
Environmental None
Public safety, including life None

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Slope maps

Aspect maps

Curvature maps

Cross sections

Height-Above-Ground
maps

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Yes

Breaklines for road edge-
of-pavement

Yes

Rugosity/Surface
Roughness

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

—

Vertical accuracy

Update frequency
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MCA Title: Identification of Change Within Census Geographic Framework
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MCA Description

Response

Mission Critical Activity

Enumeration of population and the dissemination of statistical data.
(Which include using and maintaining legal and statistical boundaries
built from physical and political features, e.g. roads, rivers, railroads,
incorporated place boundaries etc.). Geographic update activities. Help
maintain the Census Bureau's geographic framework for data collection,
tabulation, and dissemination between the decennial censuses and to
support ongoing programs such as the ACS and the Population Estimates
Program. Identification of change in the built environment is a primary
function of this activity. Elevation and other datasets are needed to
identify new building footprints and add addresses. Ideally, data are
needed every 2-3 years.

MCA Title Identification of Change Within Census Geographic Framework
MCA ID 1391
Organization Type Federal Agencies and Commissions

Organization Name

DoC: U.S. Census Bureau (USCB)

Sub-Agency or Division

Geography Division

Organization Mission

The Census Bureau's mission is to serve as the nation's leading provider of
quality data about its people and economy. The Census Bureau is also the
leading statistical agency in the United States. The Geography Division
(GEO) plans, coordinates, and administers all geographic and
cartographic activities needed to facilitate the Census Bureau's statistical
programs throughout the United States and its territories. It also manages
the Census Bureau's programs to continuously update the addresses,
features, boundaries, imagery, and geographic entities in its nationwide,
automated geographic support system.

An additional Business Use is BU 26 — Education K-12 and Beyond.

Program Name

Geographic Support Program

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 23 - Urban and Regional Planning

Secondary Business Use

BU 30 - Maritime and Land Boundary Management

Tertiary Business Use

BU 18 - Homeland Security, Law Enforcement, Disaster Response, and
Emergency Management

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Required

Tops of vegetation Not required

Tops of submerged structures, objects Not required

Tops of submerged vegetation Not required

Subcanopy of vegetation/understory Not required

River/lake bottom Not required

Nearshore elevation (<10 m deep) Not required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Not required

General Geographic Area and Size

Average geographic extent of day-to-day area Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)
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General Geographic Area and Size

Description of smallest 3D features

We are interested in structures such as houses or buildings in
general with area and elevation (volume) so that we can link
to addresses for purposes of accurate enumeration and
assessment of single/multi-unit structure densities.

Requirements

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Quality Level/THO
Order

QL2

Update Frequency

2-3 years and
certain events.

Event type(s)

Natural disasters

Quality Level and/or
update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Acceptable Vertical
Error

Up to 1 meter

How far onshore
needed

How far down the
beach profile needed

Not applicable

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Not required

Hydro-enforcement

Not required

Hydro-conditioning

Not required

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of
Seamlessness
Temporal
Seamlessness
Entire AOI in same Highly desirable
acquisition season
Entire AOI under Highly desirable
same environmental
conditions
Spatial
Seamlessness
Point cloud for entire | Highly desirable
AOI needs to be
seamless
DEM for entire AOI | Highly desirable
needs to be seamless
Amount of Whatever it takes to
acceptable vertical achieve
manipulation to seamlessness,
achieve spatial including changes
seamlessness to the older,
previously accepted
dataset if it is
proven to be less
accurate than the
newer
Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Required
DTM Required
DEM Required
Raw point cloud data Not required
Classified point cloud Required
Edited/cube XYZ
Full waveform Not required
Bathymetric Attributed Grid (BAG)
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Importance of 3D Products Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Breaklines required for standard Not required

hydro-flattening

Additional breaklines for hydro- Not required

enforcement of culverts

National Vertical Datum
Transformation Tool (V-Datum)

Tide Predictions

Tidal Constituent And Residual
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable

Ground control/ground truthing Highly desirable

Importance of Integration with Other
Datasets

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Hydrographic survey data

Nautical and/or navigation charts

Acoustic imagery of the seafloor

Acrial and/or satellite imagery

Required

Underwater videography

Bottom texture

Bottom type

Submerged features

Subbottom characteristics

Geologic and seismic data

Not required

Water column properties - Physical

Water column properties - Chemical

Water column properties - Biological

Currents

Tide/wave heights

Sea ice conditions

Habitat distribution and classification

Boundaries

Routes

Offshore cadastral

Lease areas

Fixed obstructions

Floating observation/navigation systems
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Datasets

Shorelines — current, historic, change Nice to have

rates

Land use/land cover Highly desirable

Wetlands Nice to have

Estuaries

Inland surface water features Highly desirable

Bridges/culverts Highly desirable

Landmark features Highly desirable

Cultural resources Nice to have

Coastal and riverine structures Highly desirable

Overhead structures

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

Elevation Data

Current dataset used 3DEP, USIEI, state and
local repositories.
Currently using for testing
purposes and to develop a
methodology to calculate
building outlines and road
bed extraction; spatial
quality desired to best the
CE95 of 5 meters. Also
research into automated
change detection, shoreline
delineation, and multi-unit
identification.

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

accessed

National Map Yes

Digital Coast Yes

NCEI Yes

Open Topography Yes

NOAA nautical charts

USACE navigation charts
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories Yes

State repositories used Any available

Other Yes

Other description County data if available

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings I don't know

Cost savings/cost reduction I don't know

Cost avoidance I don't know

Increased revenues I don't know

Mission-driven performance Moderate

improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Moderate

Improved response or timeliness I don't know

Improved customer experience I don't know

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach I don't know

Environmental I don't know

Public safety, including life and I don't know

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Moderate Unable to
provide
Cost savings/cost reduction I don't know Unable to
provide
Cost avoidance Moderate Unable to
provide
Increased revenues Minor Unable to
provide
Mission-driven performance | Moderate Unable to
improvements provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Moderate Unable to
services provide
Improved response or Moderate Unable to
timeliness provide
Improved customer Moderate Unable to
experience provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach I don't know
Environmental I don't know
Public safety, including life I don't know

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy | Offshore Bathy

Triangulated Irregular
Network (TIN)

Contours

Yes

Hillshades

Slope maps

Aspect maps

Curvature maps

Cross sections

Height-Above-Ground
maps

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.

streams, lakes)

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Yes

Breaklines for road edge-
of-pavement

Yes

Rugosity/Surface
Roughness

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

—

Vertical accuracy

Update frequency
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Committee on the Marine Transportation System (CMTS)

The CMTS is a federal interagency coordinating committee which is chaired by the Secretary of
Transportation. The purpose of the CMTS is assessing the adequacy of the marine transportation
system, promoting the integration of the marine transportation system with other modes of
transportation and other uses of the marine environment, and coordinating, improving the
coordination of, and making recommendations with regard to federal policies that impact the
Marine Transportation System (MTS). The CMTS was chartered in July 2004 and authorized in
December 2012 to serve as a federal interagency coordinating committee with the following
responsibilities:

e Assess the adequacy of the MTS, including ports, waterways, channels, and intermodal
connections.

¢ Promote the integration of the MTS with other modes of transportation and uses of the
marine environment.

e Coordinate, improve coordination, and make recommendations with regard to federal
policies that impact the MTS.

The CMTS is chaired by the Secretary of Transportation and over 25 federal agencies and offices are
engaged in the Coordinating Board. The activities of the CMTS are guided by the 14 recommendations
laid out in the 2017-2022 National Strategy for Marine Transportation System (system performance,
safety, security, energy innovation, and infrastructure investment) and by emerging issues (resilience/big
data/Arctic transportation/ veteran's hiring).

The MTS is essential to the American economy; it supports millions of American jobs, facilitates trade,
moves people and goods, and provides a safe, secure, cost-effective, and energy-efficient transportation
alternative. The CMTS ensures that the MTS continues to meet the present and future needs of our nation.
This interagency collaboration has resulted in a safer, more secure, environmentally-friendly, and
efficient MTS.

Priorities of the CMTS include enhancing navigation safety, supporting maritime security, advancing
energy innovation and development, and facilitating infrastructure investment.

Many of the CMTS member agencies currently use federally-generated lidar and bathymetry data.
Elevation data are used for coastal erosion and inundation analysis; storm surge, tsunami, and wind
damage modeling and assessment; coastal hazard modeling, mapping, and mitigation; land use and
environmental planning; oil spill modeling; coastal zone resiliency and management; flood risk
management; infrastructure investment; nautical charting; and commercial and marine navigation.

The CMTS, on behalf of its member agencies, expressed a need for nationwide topography and
bathymetry data, including the territories. While individual requirements differ for each Mission Critical
Activity, on average, Quality Level 2 (QL2) is sufficient for inland topographic data, QL1B for inland
and bathymetric data, and IHO Order 1a for offshore bathymetric data, all on an update cycle of every 2-3
years.

There can be major future annual benefits from having more accurate topographic and bathymetric data.
Improved data would provide time savings and cost reduction as well as major environmental and public
safety benefits.

The CMTS has identified Business Uses and Mission Critical Activities that rely on elevation data and
would benefit from enhanced elevation data. Summarized details of elevation data requirements and
benefits received from the enhanced elevation data are provided in the following pages.
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Summary Table

MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 03 — Committee on | 22378 | Coastal Zone Inland Topo Cross sections | 2-3 years Unable to quantify Unable to quantify | I don't I don't I don't
Coastal Zone | the Marine Management and/or transects know know know
Management | Transportation meet needs
System Inland Bathy | Cross sections | Event Unable to quantify Unable to quantify | Idon't Idon't Idon't
(CMTS) and/or transects | driven know know know
meet needs
Nearshore QL2B 4-5 years Unable to quantify Unable to quantify | Moderate Moderate Major
Bathy
Offshore Special Order | 6-10 years | Unable to quantify Unable to quantify | Major Moderate | Major
Bathy
BU 12 - Committee on | 60696 | Renewable Inland Bathy | I don't know I don't know | Unable to quantify Unable to quantify | I don't I don't I don't
Renewable the Marine Energy Resources know know know
Energy Transportation Nearshore QL4B 2-3 years Unable to quantify Unable to quantify | Minor Moderate Moderate
Resources System Bathy
(CMTS) Offshore Special Order | 2-3 years Unable to quantify | Unable to quantify | Minor Moderate | Moderate
Bathy
BU 15— Committee on | 60697 | Flood Risk Inland Topo QL2 4-5 years Unable to quantify Unable to quantify | Major Moderate Major
Flood Risk the Marine Management Inland Bathy | QL1B 4-5 years Unable to quantify Unable to quantify | Moderate Moderate Major
Management | Transportation Nearshore QL2B 4-5 years Unable to quantify Unable to quantify | Major Moderate | Major
System Bathy
(CMTS) Offshore Order la 2-3 years Unable to quantify Unable to quantify | Moderate | Moderate | Major
Bathy
BU 16 — Sea | Committee on | 60698 | Sea Level Rise Inland Topo QLO 4-5 years Unable to quantify Unable to quantify | Moderate | Moderate | Moderate
Level Rise the Marine and Subsidence Inland Bathy | QL1B 4-5 years Unable to quantify Unable to quantify | Major Major Major
and Transportation Nearshore QL1B 2-3 years Unable to quantify Unable to quantify | Major Major Minor
Subsidence System Bathy
(CMTS) Offshore Order la 6-10 years | Unable to quantify Unable to quantify | Major Major Moderate
Bathy
BU 18 - Committee on | 50005 | Homeland Inland Topo QL2 Event Unable to quantify Unable to quantify | None None Moderate
Homeland the Marine Security driven
Security Transportation Navigation Inland Bathy | QLOB Every 6 Unable to quantify Unable to quantify | Idon't Idon't Idon't
System months know know know
(CMTS) Nearshore QLOB Every 6 Unable to quantify Unable to quantify | None None None
Bathy months
Offshore Order la 2-3 years Unable to quantify Unable to quantify | None None None
Bathy
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MCA Description Requirements Future Operational | Future Customer | Future Societal Benefits
Benefits Service Benefits
Primary Agency/ MCA | Mission Critical | Data Type QL/Order Update Total Reported Total Reported Education | Environ- Public
Business Use | Organization No. Activity Frequency | Future Annual Future Annual or mental Safety
Name Operational Benefits | Customer Service Outreach
Benefits
BU 20 — Committee on | 21556 | Navigation, Inland Topo QL2 2-3 years Unable to quantify Unable to quantify | Minor Moderate Major
Marine and the Marine Charting, and Inland Bathy | QLIB 2-3 years Unable to quantify Unable to quantify | Moderate | Major Major
Riverine Transportation Harbor Nearshore QL1B 2-3 years Unable to quantify Unable to quantify | Minor Major Major
Navigation System Management Bathy
(CMTS) Offshore Order 2 2-3 years $50,000 Unable to quantify | I don't I don't Minor
Bathy know know
BU 20 - Committee on | 50004 | Navigational Inland Topo QL2 4-5 years Unable to quantify Unable to quantify | Idon't Major Major
Marine and the Marine Safety and know
Riverine Transportation Marine Mapping | Inland Bathy | QLOB Annually Unable to quantify Unable to quantify | I don't I don't I don't
Navigation System know know know
(CMTS) Nearshore QLOB Annually Unable to quantify Unable to quantify | I don't I don't I don't
Bathy know know know
Offshore Order la Annually Unable to quantify Unable to quantify | Idon't Idon't Idon't
Bathy know know know
BU 20 - Committee on | 50006 | Data Collection Inland Topo QL2 6-10 years | Unable to quantify Unable to quantify | Moderate Major Major
Marine and the Marine and Analysis of | Inland Bathy | Cross sections | 6-10 years | Unable to quantify Unable to quantify | Moderate | Major Major
Riverine Transportation Maritime and/or transects
Navigation System Geospatial Data meet needs
(CMTS) Nearshore Cross sections | 6-10 years | Unable to quantify Unable to quantify | Moderate | Major Major
Bathy and/or transects
meet needs
Offshore Cross sections | 6-10 years | Unable to quantify Unable to quantify | Moderate | Major Major
Bathy and/or transects
meet needs
BU 22— Committee on | 60699 | Infrastructure and | Inland Topo QLO 4-5 years Unable to quantify Unable to quantify | Minor Moderate Major
Infrastructure | the Marine Construction Inland Bathy | QLOB 4-5 years Unable to quantify Unable to quantify | Minor Minor Moderate
Management | Transportation Management Nearshore QL1B 4-5 years Unable to quantify Unable to quantify | Minor Moderate Moderate
System Bathy
(CMTS) Offshore Special Order | 2-3 years Unable to quantify Unable to quantify | Minor Moderate Minor
Bathy
BU 30 - Committee on | 60700 | Maritime and Inland Topo QL1 4-5 years Unable to quantify Unable to quantify | Major Minor Minor
Maritime and | the Marine Land Boundary Inland Bathy | QLOB 4-5 years Unable to quantify Unable to quantify | Major Major Moderate
Land Transportation Management Nearshore QLOB 2-3 years Unable to quantify Unable to quantify | Moderate Major Moderate
Boundary System Bathy
Management | (CMTS) Offshore Order la 2-3 years Unable to quantify Unable to quantify | Moderate | Major Moderate
Bathy
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MCA Title: Coastal Zone Management
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Data Type Required Required Required Required
Geographic Area Nationwide, inland | Nationwide, inland | Custom description | Custom description
Requirements areas areas

Sub Area Requirements

States, Puerto Rico,
and U.S. Virgin
Islands

States, Puerto Rico,
and U.S. Virgin
Islands out to the
EEZ
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MCA Description

Response

Mission Critical Activity

Analysis of coastal erosion and inundation. Hurricane storm surge and
wind damage modeling and assessment. Coastal hazard modeling and
mapping. Coastal hazard mitigation. Tsunami modeling. Land use and
environmental planning. Coastal resiliency. Oil spill modeling. Littoral
zone management including dunes and beaches

MCA Title

Coastal Zone Management

MCA ID

22378

Organization Type

Federal Agencies and Commissions

Organization Name

Committee on the Marine Transportation System (CMTS)

Sub-Agency or Division

Organization Mission

The purpose of the CMTS is to create a partnership of Federal
departments and agencies with responsibility for the Marine
Transportation System (MTS). The CMTS was chartered in July 2005 and
authorized in December 2012 to serve as a Federal interagency
coordinating committee with the following responsibilities:

*Assess the adequacy of the MTS, including ports, waterways, channels,
and intermodal connections

*Promote the integration of the MTS with other modes of transportation
and uses of the marine environment

*Coordinate, improve coordination, and make recommendations with
regard to Federal policies that impact the MTS

Program Name

Coastal storm risk management

Total Annual Program Budget

Unable to provide

Primary Business Use

BU 03 - Coastal Zone Management

Secondary Business Use

BU 20 - Marine and Riverine Navigation and Safety

Tertiary Business Use

BU 15 - Flood Risk Management

What Needs to be Measured in 3D Response
Bare earth ground Highly desirable

Tops of buildings, structures, objects Nice to have

Tops of vegetation Nice to have

Tops of submerged structures, objects Required

Tops of submerged vegetation Highly desirable

Subcanopy of vegetation/understory Nice to have

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Required

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area 25,000 sq mi - 74,999 sq mi (e.g. medium state or large multi-

county region)

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Dunes, bulkhead, wharf, pier, jetty, groin

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Required

Rivers and Streams

Less than 10 ft

Highly desirable

10-50 ft

Required
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Inland Bathy Feature Size Requirements Response
51-100 ft Required
101 - 500 ft Required
501 - 2,500 ft Required
Greater than 2,500 ft Required
Waterbodies (Reservoirs, lakes, ponds)
Less than % acre Highly desirable
¥ - 1 acre Required
1.1 —2 acres Required
2.1 — 5 acres Required
5.1 —10 acres Required
Greater than 10 acres Required
Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO Cross sections Cross sections QL2B Special Order
Order and/or transects and/or transects
meet needs meet needs
Update Frequency 2-3 years Event driven only — | 4-5 years 6-10 years
Data need to
coincide with a
specific event.
Event type(s) Event driven only
Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 1 meter

Up to 5 meters

Up to 2 meters

Acceptable Vertical Up to 20 cm Up to 30 cm Up to 40 cm Less than 1 meter
Error
How far onshore
needed
How far down the Below MLLW
beach profile needed
Tide correction
requirement
Cross sections and/or | Yes Yes
transects meet needs
Cross section/transect | Every 1000 feet; Every 1000 feet;
requirement less than 1 foot in less than 1 foot in
elevation accuracy | elevation accuracy
Hydrologic Processing Required Response

Hydro-flattening

Nice to have

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Nice to have
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,
Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy
Importance of Highly desirable
Seamlessness
Temporal
Seamlessness
Entire AOI in same Highly desirable Highly desirable Highly desirable Nice to have Highly desirable Highly desirable
acquisition season
Entire AOI under Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable
same environmental
conditions
Spatial
Seamlessness
Point cloud for entire | Highly desirable Highly desirable Required Highly desirable Highly desirable Nice to have
AOI needs to be
seamless
DEM for entire AOI | Highly desirable Highly desirable Required Required Highly desirable Highly desirable
needs to be seamless
Amount of Whatever it takes to | Whatever it takes to | Up to the required Up to the required Whatever it takes to | Up to the required
acceptable vertical achieve achieve Total Vertical Total Vertical achieve Total Vertical
manipulation to seamlessness, seamlessness, Uncertainty (TVU) | Uncertainty (TVU) | seamlessness, Uncertainty (TVU)
achieve spatial including changes including changes at the 95% at the 95% including changes at the 95%
seamlessness to the older, to the older, confidence level confidence level to the older, confidence level
previously accepted | previously accepted previously accepted
dataset if it is dataset if it is dataset if it is
proven to be less proven to be less proven to be less
accurate than the accurate than the accurate than the
newer newer newer

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Nice to have Nice to have Highly desirable Highly desirable
DTM Required Required Highly desirable Required

DEM Highly desirable Highly desirable Required Required

Raw point cloud data Highly desirable Highly desirable Nice to have Highly desirable
Classified point cloud Highly desirable Highly desirable Highly desirable

Edited/cube XYZ Nice to have Nice to have Nice to have
Full waveform Highly desirable Nice to have Nice to have Nice to have
Bathymetric Attributed Grid (BAG) Nice to have Highly desirable Highly desirable
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Breaklines required for standard Highly desirable Highly desirable

hydro-flattening

Additional breaklines for hydro- Highly desirable

enforcement of culverts

National Vertical Datum Highly desirable Highly desirable
Transformation Tool (V-Datum)

Tide Predictions Nice to have Nice to have
Tidal Constituent And Residual Nice to have Nice to have
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Highly desirable Highly desirable Highly desirable
Ground control/ground truthing Highly desirable Highly desirable Highly desirable Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Required
Nautical and/or navigation charts Nice to have Highly desirable
Acoustic imagery of the seafloor Highly desirable Highly desirable
Aerial and/or satellite imagery Highly desirable Highly desirable Highly desirable Required
Underwater videography Nice to have Nice to have
Bottom texture Highly desirable Highly desirable
Bottom type Highly desirable Required
Submerged features Highly desirable Required
Subbottom characteristics Highly desirable Highly desirable
Geologic and seismic data Highly desirable Highly desirable Required Required

Water column properties - Physical

Nice to have

Nice to have

Water column properties - Chemical

Nice to have

Nice to have

Water column properties - Biological

Nice to have

Nice to have

Currents Nice to have Highly desirable
Tide/wave heights Highly desirable Highly desirable
Sea ice conditions Not required Not required
Habitat distribution and classification Nice to have Nice to have
Boundaries Nice to have Highly desirable

Routes

Nice to have

Nice to have

Offshore cadastral

Nice to have

Nice to have

Lease areas Nice to have Highly desirable
Fixed obstructions Highly desirable Highly desirable
Floating observation/navigation systems Nice to have Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Shorelines — current, historic, change Required Required Required

rates

Land use/land cover Highly desirable Highly desirable Highly desirable Highly desirable
Wetlands Required Required Highly desirable Highly desirable
Estuaries Highly desirable Nice to have
Inland surface water features Required Required Highly desirable

Bridges/culverts Required Required

Landmark features Highly desirable Highly desirable Nice to have

Cultural resources Highly desirable Highly desirable Nice to have

Coastal and riverine structures Required Required Highly desirable

Overhead structures Highly desirable

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used Best available Best available

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map Yes

Digital Coast Yes

NCEI Yes Yes

Open Topography Yes

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories Yes Yes

State repositories used All states All states

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings I don't know I don't know Moderate Moderate

Cost savings/cost reduction I don't know I don't know Minor Moderate

Cost avoidance I don't know I don't know Minor Minor
Increased revenues I don't know I don't know None None
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Mission-driven performance I don't know I don't know Moderate Major
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services I don't know I don't know Major Major
Improved response or timeliness I don't know I don't know Moderate Moderate
Improved customer experience I don't know I don't know Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach I don't know I don't know Moderate Major
Environmental I don't know I don't know Minor Moderate
Public safety, including life and I don't know I don't know Major Major

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to I don't know Unable to Major Unable to Major Unable to

provide provide provide provide
Cost savings/cost reduction I don't know Unable to I don't know Unable to Moderate Unable to Major Unable to

provide provide provide provide
Cost avoidance I don't know Unable to I don't know Unable to Moderate Unable to Major Unable to

provide provide provide provide
Increased revenues I don't know Unable to I don't know Unable to None Minor Unable to

provide provide provide
Mission-driven performance | I don't know Unable to I don't know Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or I don't know Unable to I don't know Unable to Major Unable to Major Unable to
services provide provide provide provide
Improved response or I don't know Unable to I don't know Unable to Major Unable to Major Unable to
timeliness provide provide provide provide
Improved customer I don't know Unable to I don't know Unable to Moderate Unable to Moderate Unable to
experience provide provide provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach I don't know I don't know Moderate Major
Environmental I don't know I don't know Moderate Moderate
Public safety, including life I don't know I don't know Major Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Contours

Yes

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Aspect maps

Curvature maps

Yes

Cross sections

Yes

Height-Above-Ground
maps

Viewshed maps

Hydrologic Flow
Direction Grids

Yes

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency

W [—
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MCA Title: Renewable Energy Resources
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Data Type Required Required Required
Geographic Area Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs
Sub Area Requirements All study land All nearshore study | All offshore study
areas waters waters
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MCA Description

Response

Mission Critical Activity

Alternate energy development — solar, tidal, wind, wave, and ocean
current. Assessment of rooftops for solar energy potential. Analysis of
wind energy potential and turbine placement. Low head power potential
for hydropower.

MCA Title Renewable Energy Resources
MCA ID 60696
Organization Type Federal Agencies and Commissions

Organization Name

Committee on the Marine Transportation System (CMTS)

Sub-Agency or Division

Organization Mission

The purpose of the CMTS is assessing the adequacy of the marine
transportation system, promoting the integration of the marine
transportation system with other modes of transportation and other uses of
the marine environment, and coordinating, improving the coordination of,
and making recommendations with regard to Federal policies that impact
the marine transportation system. The CMTS was chartered in July 2004
and authorized in December 2012 to serve as a Federal interagency
coordinating committee with the following responsibilities:

*Assess the adequacy of the MTS, including ports, waterways, channels,
and intermodal connections

*Promote the integration of the MTS with other modes of transportation
and uses of the marine environment

*Coordinate, improve coordination, and make recommendations with
regard to Federal policies that impact the MTS

Program Name

Total Annual Program Budget

Primary Business Use

BU 12 - Renewable Energy Resources

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Highly desirable

Tops of buildings, structures, objects Highly desirable

Tops of vegetation Highly desirable

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Nice to have

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area

Smallest 3D features needed

Description of smallest 3D features

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) I don't know

Rivers and Streams

Less than 10 ft

I don't know
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Inland Bathy Feature Size Requirements Response

10 - 50 ft I don't know

51-100 ft I don't know

101 - 500 ft I don't know

501 -2,500 ft I don't know

Greater than 2,500 ft I don't know

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre I don't know

% - 1 acre I don't know

1.1 — 2 acres I don't know

2.1 — 5 acres I don't know

5.1 —10 acres I don't know

Greater than 10 acres I don't know

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO I don't know QL4B Special Order
Order

Update Frequency I don't know 2-3 years 2-3 years
Event type(s)

Quality Level and/or

update frequency

variability across AOI

Acceptable Horizontal I don't know Up to 10 meters Up to 2 meters
Error

Acceptable Vertical I don't know Up to 50 cm Less than 1 meter

Error

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of

Seamlessness

Temporal

Seamlessness

Entire AOI in same I don't know Highly desirable Highly desirable Highly desirable

acquisition season

Entire AOI under I don't know Highly desirable Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire I don't know Highly desirable Highly desirable Highly desirable

AOI needs to be

seamless

DEM for entire AOI I don't know Required Highly desirable Highly desirable

needs to be seamless

Amount of I don't know Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95%

seamlessness confidence level confidence level confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy

DSM I don't know Highly desirable Required

DTM I don't know Required Required

DEM I don't know Required Required

Raw point cloud data I don't know Highly desirable Nice to have

Classified point cloud I don't know Highly desirable

Edited/cube XYZ I don't know Nice to have Nice to have

Full waveform I don't know Nice to have Nice to have

Bathymetric Attributed Grid (BAG) I don't know Nice to have Nice to have

Breaklines required for standard I don't know

hydro-flattening

Additional breaklines for hydro-
enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Not required Not required
Transformation Tool (V-Datum)

Tide Predictions Nice to have Not required
Tidal Constituent And Residual Nice to have Not required
Interpolation (TCARI)

Intensity imagery/sidescan imagery I don't know Highly desirable Highly desirable
Ground control/ground truthing I don't know Highly desirable Highly desirable
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Highly desirable
Nautical and/or navigation charts Highly desirable Highly desirable
Acoustic imagery of the seafloor Highly desirable Highly desirable
Acrial and/or satellite imagery I don't know Highly desirable Highly desirable
Underwater videography Nice to have Nice to have
Bottom texture Nice to have Nice to have
Bottom type Highly desirable Highly desirable
Submerged features Highly desirable Highly desirable
Subbottom characteristics Required Highly desirable
Geologic and seismic data I don't know Highly desirable Highly desirable
Water column properties - Physical Nice to have Nice to have
Water column properties - Chemical Nice to have Nice to have
Water column properties - Biological Nice to have Nice to have
Currents Nice to have Highly desirable
Tide/wave heights Highly desirable Highly desirable
Sea ice conditions Highly desirable Highly desirable
Habitat distribution and classification Nice to have Nice to have
Boundaries Required Required
Routes Required Required
Offshore cadastral Required Required

Lease areas Required Required

Fixed obstructions Required Required
Floating observation/navigation systems Highly desirable Required
Shorelines — current, historic, change I don't know Highly desirable

rates

Land use/land cover I don't know Required Highly desirable
Wetlands I don't know Required Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Required Highly desirable
Inland surface water features I don't know Required

Bridges/culverts I don't know

Landmark features I don't know Not required

Cultural resources I don't know Highly desirable

Coastal and riverine structures I don't know Highly desirable

Overhead structures Nice to have

Lowest Floor Elevation of Buildings

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings I don't know Major Moderate

Cost savings/cost reduction I don't know Moderate Moderate

Cost avoidance I don't know Moderate Moderate
Increased revenues I don't know Major Major
Mission-driven performance I don't know Major Major
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services I don't know Major Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness I don't know Major Major

Improved customer experience I don't know Major Major

Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach I don't know Major Moderate
Environmental I don't know Major Major

Public safety, including life and I don't know Moderate Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings I don't know Unable to Major Unable to Major Unable to

provide provide provide
Cost savings/cost reduction I don't know Unable to Major Unable to Major Unable to

provide provide provide
Cost avoidance I don't know Unable to Major Unable to Major Unable to

provide provide provide
Increased revenues I don't know Unable to Moderate Unable to Moderate Unable to

provide provide provide
Mission-driven performance I don't know Unable to Major Unable to Major Unable to
improvements provide provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or I don't know Unable to Major Unable to Moderate Unable to
services provide provide provide
Improved response or I don't know Unable to Moderate Unable to Moderate Unable to
timeliness provide provide provide
Improved customer I don't know Unable to Major Unable to Major Unable to
experience provide provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach I don't know Minor Minor
Environmental I don't know Moderate Moderate
Public safety, including life I don't know Moderate Moderate

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Contours

Yes

Yes

Hillshades

Yes

Yes

Slope maps

Yes

Yes

Aspect maps

Yes

Yes

Curvature maps

Yes

Yes

Cross sections

Yes

Yes

Height-Above-Ground
maps

Yes

Yes

Viewshed maps

Yes

Yes

Hydrologic Flow
Direction Grids

Hydrologic Flow
Accumulation Grids

Hydrologic networks (e.g.
streams, lakes)

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Building footprints

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency
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MCA Title: Flood Risk Management
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MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs
Sub Area Requirements | All study land All study land All nearshore study | All offshore study
areas areas waters waters
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MCA Description

Response

Mission Critical Activity

Flood risk modeling and mapping of riverine and coastal areas.
Dam/dike/levee safety analysis. Emergency management. Flood forecasts.

MCA Title

Flood Risk Management

MCA ID

60697

Organization Type

Federal Agencies and Commissions

Organization Name

Committee on the Marine Transportation System (CMTS)

Sub-Agency or Division

Organization Mission

The purpose of the CMTS is assessing the adequacy of the marine
transportation system, promoting the integration of the marine
transportation system with other modes of transportation and other uses of
the marine environment, and coordinating, improving the coordination of,
and making recommendations with regard to Federal policies that impact
the marine transportation system. The CMTS was chartered in July 2004
and authorized in December 2012 to serve as a Federal interagency
coordinating committee with the following responsibilities:

*Assess the adequacy of the MTS, including ports, waterways, channels,
and intermodal connections

*Promote the integration of the MTS with other modes of transportation
and uses of the marine environment

*Coordinate, improve coordination, and make recommendations with
regard to Federal policies that impact the MTS

Program Name

Total Annual Program Budget

Primary Business Use

BU 15 - Flood Risk Management

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response

Bare earth ground Required

Tops of buildings, structures, objects Highly desirable

Tops of vegetation Nice to have

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Not required

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area Larger than 2 million sq mi (e.g. National)

Smallest 3D features needed Survey-level features (e.g. sign, curb, road line, mailbox,
rock, etc.

Description of smallest 3D features

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Highly desirable

Rivers and Streams

Less than 10 ft Highly desirable
10 - 50 ft Required
51-100 ft Required
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Inland Bathy Feature Size Requirements Response

101 - 500 ft Required

501 - 2,500 ft Required

Greater than 2,500 ft Required

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Nice to have

% - 1 acre Highly desirable

1.1 — 2 acres Highly desirable

2.1 — 5 acres Required

5.1 —10 acres Required

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QL2 QL1B QL2B Order la
Order

Update Frequency 4-5 years 4-5 years 4-5 years 2-3 years
Event type(s)

Quality Level and/or

update frequency
variability across AOI

Acceptable Horizontal
Error

Up to 1 meter

Up to 2 meters

Up to 5 meters

Up to 5 meters

Acceptable Vertical
Error

Up to 20 cm

Up to 30 cm

Up to 40 cm

Less than 1 meter

How far onshore
needed

How far down the
beach profile needed

Tide correction
requirement

Cross sections and/or
transects meet needs

Cross section/transect
requirement

Hydrologic Processing Required

Response

Hydro-flattening

Required

Hydro-enforcement

Highly desirable

Hydro-conditioning

Highly desirable

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Required

Seamlessness

Temporal

Seamlessness

Entire AOI in same Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

acquisition season

Entire AOI under Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Highly desirable Highly desirable Highly desirable Highly desirable Highly desirable

AOI needs to be

seamless

DEM for entire AOI | Required Required Required Highly desirable Required Required

needs to be seamless

Amount of Up to the required Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness confidence level confidence level confidence level confidence level confidence level confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Nice to have Highly desirable Highly desirable Highly desirable
DTM Required Required Highly desirable Highly desirable
DEM Required Required Required Required

Raw point cloud data Highly desirable Highly desirable Highly desirable Nice to have
Classified point cloud Required Required Highly desirable

Edited/cube XYZ Nice to have Nice to have Nice to have

Full waveform

Nice to have

Nice to have

Nice to have

Nice to have

Bathymetric Attributed Grid (BAG)

Nice to have

Nice to have

Nice to have

Breaklines required for standard Required Required
hydro-flattening
Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

National Vertical Datum
Transformation Tool (V-Datum)

Nice to have

Nice to have

Tide Predictions

Nice to have

Nice to have

Tidal Constituent And Residual

Nice to have

Nice to have

Interpolation (TCARI)

Intensity imagery/sidescan imagery | Nice to have Nice to have Nice to have Highly desirable
Ground control/ground truthing Required Required Required Required
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Required Highly desirable
Nautical and/or navigation charts Nice to have Nice to have
Acoustic imagery of the seafloor Nice to have Nice to have
Aerial and/or satellite imagery Required Required Required Highly desirable
Underwater videography Not required Not required

Bottom texture

Nice to have

Nice to have

Bottom type

Nice to have

Nice to have

Submerged features

Nice to have

Nice to have

Subbottom characteristics Not required Nice to have
Geologic and seismic data Nice to have Nice to have Not required Not required
Water column properties - Physical Not required Not required
Water column properties - Chemical Not required Not required
Water column properties - Biological Not required Not required
Currents Nice to have Nice to have
Tide/wave heights Nice to have Highly desirable
Sea ice conditions Not required Not required

Habitat distribution and classification

Nice to have

Nice to have

Boundaries

Nice to have

Nice to have

Routes

Nice to have

Nice to have

Offshore cadastral

Nice to have

Nice to have

Lease areas

Not required

Not required

Fixed obstructions

Nice to have

Nice to have

Floating observation/navigation systems

Nice to have

Nice to have

Shorelines — current, historic, change Nice to have Highly desirable Highly desirable

rates

Land use/land cover Highly desirable Highly desirable Highly desirable Nice to have
Wetlands Highly desirable Highly desirable Highly desirable Highly desirable
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Highly desirable Highly desirable
Inland surface water features Required Required Required

Bridges/culverts Required Required

Landmark features Highly desirable Nice to have Nice to have

Cultural resources Nice to have Nice to have Nice to have

Coastal and riverine structures Required Required Required

Overhead structures Highly desirable

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map

Digital Coast

NCEI

Open Topography

NOAA nautical charts

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Moderate Minor Moderate

Cost savings/cost reduction Major Minor Minor Moderate

Cost avoidance Major Moderate Minor Moderate
Increased revenues Minor Minor None None
Mission-driven performance Major Moderate Minor Moderate
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Major Minor Minor
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Major Minor Minor Major

Improved customer experience Major Moderate Minor Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Minor Minor Minor
Environmental Moderate Moderate Moderate Minor

Public safety, including life and Major Moderate Moderate Minor

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unable to Major Unable to Moderate Unable to

provide provide provide provide
Cost savings/cost reduction Major Unable to Major Unable to Moderate Unable to Moderate Unable to

provide provide provide provide
Cost avoidance Major Unable to Major Unable to Major Unable to Major Unable to

provide provide provide provide
Increased revenues Minor Unable to None Minor Unable to Minor Unable to

provide provide provide
Mission-driven performance | Major Unable to Major Unable to Major Unable to Major Unable to
improvements provide provide provide provide
Future Customer Service Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Value added to products or Major Unable to Major Unable to Major Unable to Major Unable to
services provide provide provide provide
Improved response or Major Unable to Major Unable to Major Unable to Major Unable to
timeliness provide provide provide provide
Improved customer Major Unable to Major Unable to Major Unable to Moderate Unable to
experience provide provide provide provide
Societal Benefits Benefits Benefits Benefits Benefits
Education or outreach Major Moderate Major Moderate
Environmental Moderate Moderate Moderate Moderate
Public safety, including life Major Major Major Major

and property
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3D Derivatives Needed

Inland Topo

Inland Bathy

Nearshore Bathy

Offshore Bathy

Triangulated Irregular
Network (TIN)

Yes

Yes

Yes

Yes

Contours

Yes

Yes

Yes

Yes

Hillshades

Yes

Slope maps

Yes

Yes

Yes

Aspect maps

Yes

Curvature maps

Cross sections

Yes

Yes

Height-Above-Ground
maps

Yes

Viewshed maps

Hydrologic Flow
Direction Grids

Yes

Yes

Hydrologic Flow
Accumulation Grids

Yes

Hydrologic networks (e.g.
streams, lakes)

Yes

Yes

Hydrologic Units
(Watershed Boundaries)
(e.g. surface water
drainage to a point)

Yes

Yes

Building footprints

Yes

Breaklines for road edge-
of-pavement

Rugosity/Surface
Roughness

Yes

Importance of 3D Data Requirements

Response

Geographic coverage

Vertical accuracy

Update frequency
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MCA Title: Sea Level Rise and Subsidence

CANADA

MEXICO
ALASKA
HAWATT || GUAM AND PUERTO RICO AND
NORTHERN LS. VIRGIN ISLANDS
MARIANA
L ISLANDS
l - -
- T | — v [ 50 0
Arew ol knterest N 0 250 500 1000 MILES
I Inland Topography || Nearshore Bathymetry A . R E— 1
Il 1vland Bathymetry Offshore Bathymetry 0 250 500 1,000 KILOMETERS
MCA Area of Interest | Inland Topo Inland Bathy Nearshore Bathy | Offshore Bathy
Data Type Required Required Required Required
Geographic Area Federal Review Federal Review Federal Review Federal Review
Requirements AOIs AOIs AOIs AOIs
Sub Area Requirements | All study land All study land All nearshore study | All offshore study
areas areas waters waters
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MCA Description

Response

Mission Critical Activity

Modeling and mapping the effects of sea level rise or subsidence.
Population and economic vulnerability assessments. Coastal inundation
and infrastructure assessment.

MCA Title Sea Level Rise and Subsidence
MCA ID 60698
Organization Type Federal Agencies and Commissions

Organization Name

Committee on the Marine Transportation System (CMTS)

Sub-Agency or Division

Organization Mission

The purpose of the CMTS is assessing the adequacy of the marine
transportation system, promoting the integration of the marine
transportation system with other modes of transportation and other uses of
the marine environment, and coordinating, improving the coordination of,
and making recommendations with regard to Federal policies that impact
the marine transportation system. The CMTS was chartered in July 2004
and authorized in December 2012 to serve as a Federal interagency
coordinating committee with the following responsibilities:

*Assess the adequacy of the MTS, including ports, waterways, channels,
and intermodal connections

*Promote the integration of the MTS with other modes of transportation
and uses of the marine environment

*Coordinate, improve coordination, and make recommendations with
regard to Federal policies that impact the MTS

Program Name

Total Annual Program Budget

Primary Business Use

BU 16 - Sea Level Rise and Subsidence

Secondary Business Use

Tertiary Business Use

What Needs to be Measured in 3D Response
Bare earth ground Required

Tops of buildings, structures, objects Highly desirable

Tops of vegetation Nice to have

Tops of submerged structures, objects Nice to have

Tops of submerged vegetation Nice to have

Subcanopy of vegetation/understory Nice to have

River/lake bottom Required

Nearshore elevation (<10 m deep) Required

Sea surface Required

Ocean/sea bottom (>10 m deep) Required

General Geographic Area and Size

Average geographic extent of day-to-day area 1,000 sq mi - 24,999 sq mi (e.g. large county, small state,

intrastate region [e.g. a multi-county region such as the San
Francisco Bay Area, Tri-County Council, etc.])

Smallest 3D features needed

Large features (e.g. groups of trees, house, building, road,
underwater wreck, large commercial pier, etc.)

Description of smallest 3D features

Inland Bathy Feature Size Requirements Response

Navigable channels (as defined by USACE) Required
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Inland Bathy Feature Size Requirements Response

Rivers and Streams

Less than 10 ft Highly desirable

10 - 50 ft Required

51-100 ft Required

101 - 500 ft Highly desirable

501 -2,500 ft Highly desirable

Greater than 2,500 ft Nice to have

Waterbodies (Reservoirs, lakes, ponds)

Less than % acre Highly desirable

¥ - 1 acre Required

1.1 —2 acres Required

2.1 — 5 acres Required

5.1 —10 acres Required

Greater than 10 acres Required

Requirements Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Quality Level/THO QLO QL1B QL1B Order la
Order

Update Frequency 4-5 years 4-5 years 2-3 years 6-10 years
Event type(s)

Quality Level and/or

update frequency

variability across AOI

Acceptable Horizontal | Up to 80 cm Up to 2 meters Up to 2 meters Up to 5 meters
Error

Acceptable Vertical Upto 10 cm Up to 30 cm Up to 30 cm Less than 1 meter
Error

How far onshore

needed

How far down the

beach profile needed

Tide correction

requirement

Cross sections and/or

transects meet needs

Cross section/transect

requirement

Hydrologic Processing Required Response

Hydro-flattening Highly desirable

Hydro-enforcement

Nice to have

Hydro-conditioning

Nice to have

No Treatment

Not required
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Seamlessness Within Inland Within Inland Within Nearshore | Within Offshore Between Inland Between Topo,

Requirements Topo Data Bathy Data Data Data Topo and Inland Topobathy, and/or
Bathy Bathy

Importance of Required

Seamlessness

Temporal

Seamlessness

Entire AOI in same Nice to have Highly desirable Required Nice to have Highly desirable Required

acquisition season

Entire AOI under Highly desirable Required Required Nice to have Required Required

same environmental

conditions

Spatial

Seamlessness

Point cloud for entire | Required Highly desirable Required Required Highly desirable Required

AOI needs to be

seamless

DEM for entire AOI | Required Required Required Required Required Required

needs to be seamless

Amount of Up to the required Up to the required Up to the required Up to the required Up to the required Up to the required

acceptable vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical Total Vertical

manipulation to Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU) | Uncertainty (TVU)

achieve spatial at the 95% at the 95% at the 95% at the 95% at the 95% at the 95%

seamlessness confidence level confidence level confidence level confidence level confidence level confidence level

Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
DSM Highly desirable Nice to have Highly desirable Highly desirable
DTM Required Required Highly desirable Highly desirable
DEM Required Required Required Required

Raw point cloud data Highly desirable Highly desirable Nice to have Nice to have
Classified point cloud Required Nice to have Highly desirable

Edited/cube XYZ Not required Not required Not required
Full waveform Not required Not required Not required Not required
Bathymetric Attributed Grid (BAG) Not required Not required Not required
Breaklines required for standard Highly desirable Nice to have

hydro-flattening

Additional breaklines for hydro- Highly desirable

enforcement of culverts
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Importance of 3D Products Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
National Vertical Datum Required Required
Transformation Tool (V-Datum)

Tide Predictions Required Required

Tidal Constituent And Residual Nice to have Required
Interpolation (TCARI)

Intensity imagery/sidescan imagery | Highly desirable Nice to have Highly desirable Highly desirable
Ground control/ground truthing Required Highly desirable Required Required
Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Hydrographic survey data Highly desirable Highly desirable
Nautical and/or navigation charts Highly desirable Highly desirable
Acoustic imagery of the seafloor Nice to have Nice to have
Aerial and/or satellite imagery Required Required Required Highly desirable
Underwater videography Not required Not required
Bottom texture Not required Nice to have

Bottom type

Nice to have

Nice to have

Submerged features

Nice to have

Nice to have

Subbottom characteristics

Nice to have

Nice to have

Geologic and seismic data

Nice to have

Nice to have

Nice to have

Nice to have

Water column properties - Physical

Nice to have

Nice to have

Water column properties - Chemical Nice to have Not required
Water column properties - Biological Nice to have Not required
Currents Nice to have Nice to have
Tide/wave heights Required Required
Sea ice conditions Not required Not required
Habitat distribution and classification Highly desirable Nice to have
Boundaries Nice to have Nice to have
Routes Nice to have Nice to have
Offshore cadastral Not required Not required
Lease areas Not required Not required
Fixed obstructions Nice to have Nice to have
Floating observation/navigation systems Highly desirable Highly desirable
Shorelines — current, historic, change Required Required Required

rates

Land use/land cover Required Highly desirable Highly desirable Nice to have
Wetlands Required Required Required Required
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Importance of Integration with Other Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Datasets

Estuaries Required Required
Inland surface water features Required Required Required

Bridges/culverts Required Required

Landmark features Highly desirable Highly desirable Nice to have

Cultural resources Nice to have Nice to have Nice to have

Coastal and riverine structures Required Required Required

Overhead structures Required

Lowest Floor Elevation of Buildings Highly desirable

Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Current dataset used

Where current elevation data are Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
accessed

National Map

Digital Coast Yes Yes

NCEI

Open Topography

NOAA nautical charts Yes

USACE navigation charts

USGS Inland Waters server

USGS data series

Marine Minerals Program GIS

State Repositories

State repositories used

Data that meet my needs are not

available

Current Operational Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Time savings Major Moderate Major Moderate

Cost savings/cost reduction Major Moderate Major Moderate

Cost avoidance Major Major Major Moderate
Increased revenues None Minor Minor None
Mission-driven performance Major Major Major Moderate
improvements

Current Customer Service Benefits | Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Value added to products or services Major Major Major Major
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Benefits of Currently Used Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Elevation Data

Improved response or timeliness Moderate Moderate Moderate Moderate
Improved customer experience Moderate Moderate Moderate Moderate
Current Societal Benefits Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Education or outreach Major Moderate Moderate Moderate
Environmental Major Moderate Major Moderate
Public safety, including life and Major Moderate Moderate Moderate

property
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Future Benefits if Elevation Inland Topo Inland Bathy Nearshore Bathy Offshore Bathy
Data Requirements Are
Met
Future Operational Benefits Units Amount Benefits Units Amount Benefits Units Amount Benefits Units Amount
Benefits
Time savings Major Unable to Major Unabl