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G Pl GPI Geospatial, Inc.

classification, breakline collection, DEM generation, and creation of the intensity.Tifs,
geodatabase, and metadata.

Project Limits and Location
Located in Miami-Dade County, Florida, the project limits cover 615 square miles of Miami-Dade

GPI

Page 3 of 18




Gpl GPI| Geospatial, Inc.
Geomatics | LiDAR| Photogrammetry

General Notes
Additions or deletions to survey maps, or reports, by other than the signing party, or parties, are
prohibited without the written consent of the signing party or parties.

The survey map and report or the copies thereof are not valid without the signature and the digital
seal of a Florida licensed surveyor and mapper. Printed copies of this document are not
considered signed and sealed, and the signature must be verified on any electronic copies. This

report certifies the digital deliverables as shown in the Deliverables section of this report.

This report is not valid without the map called Specific Purpose Survey for the 2021 LiDAR
Acquisition, Classification, and Creation of Hydro-flattened DEM of Miami-Dade County, Florida,
for which files were delivered (See Deliverables section) on digital media on 10/15/2021. Printed
copies of this document are not considered signed and sealed, and the signature must be verified
on any electronic copies.

All units are US Feet.

Horizontal and Vertical Control

GPI set and measured thirty-nine (39) targets in 2018. These points were reused for the 2021
project. The horizontal coordinates and vertical elevation values are referenced to the latest NGS
realization of the North American Datum of 1983 adjustment of 2011 (NAD83/2011). We utilized
single baseline post-processed static solutions and held local NGS points as base for the control
values. The occupation on the control points was 30-minute sessions. The map projection
referenced is the Florida State Plane Coordinate System, East Zone, in units of the US Survey
Feet. The vertical datum is referenced to North American Vertical Datum 1988 (NAVD 88). Data
collection was established using RTK GPS using twelve (12) NGS monuments to check in for the
control survey. See Appendix A for the datasheets. For the 2021 project, the index control points
were reprocessed and adjusted to Geoid 2018.

Constrained to the Florida State Plane Coordinates System (SPCS),
East Zone (0901) projection, referenced to the North American Datum of 1983, adjustment
of 2011 (NAD83/2011).
North American Vertical Datum of 1988 (NAVD88) Geoid 18.

For the airborne GPS processing, Florida Permanent Reference Network (FPRN) stations were
utilized.
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As part of the 2018 Collection, GPI had obtained XYZ coordinate information for several control
points through Miami Dade County. These points were used in the control of the ITD Survey for
2021. These points were double occupied connected to FPRN BASES using 2012 Geoid. GPI
LiDAR Technicians verified with the new point cloud and selected the points that have not been
disturbed and could be used to control this year’s ITD LIDAR Survey. These points were re-
imported into Leica INFINITY and re-post processed using State Plane Coordinate System, North
American Datum of 1983, Adjustment 2011, East Zone, using Geoid 18, with Ellipsoid GRS 1980.
Orthometric heights were obtained in the North American Vertical Datum of 1988. Control
Residuals from converting geoid 12b to Geoid 18, see Appendix B

The NVA points were from the Miami-Dade County, Florida Ortho Photo Control project provided to
GPI from Woolpert. For collection methods and additional information, see Appendix C.

GPI planned VVA checkpoints to be spatially disturbed to encompass the project AOI. Following
the proposed VVA layout, GPI field crews visited the sites to obtain XYZ information for the
proposed verification of VVA Points. GPI set a 60D Nail (no id. number) flat with the ground on
each selected site. Using our Leica 14 GPS/RTK receiver, we double occupied each one of the
VVA points. The survey procedure to locate the VVA point was to perform the first observation for
up to 180 Epochs, with the Leica Receiver connected to a Florida Department of Transportation
(FDOT) Permanent Reference Network (FPRN) Base. After the 180 epochs were collected, the
GPS Receiver was disconnected and then connected again to a second (different) FPRN Base,
and recorded by observing another 180 Epochs session.

GPS/RTK observations were imported into Leica Infinity and post-processed using State Plane
Coordinate System, North American Datum of 1983, Adjustment 2011, East Zone, using Geoid
18, with Ellipsoid GRS 1980. Orthometric heights were obtained in the North American Vertical
Datum of 1988.

The two different recorded values for each VVA point were then compared to ensure that the
difference between points was no greater than 0.07’, and an average value was then obtained
from the two measurements. In case that the difference between the two measurements was
greater than 0.07’, a third occupation was performed, the third point was then compared, and a
new average was obtained, including the third measurement. After the averaging was completed,
an ASCII file was generated and provided to GPI LiDAR technicians to compare with the
calibrated point cloud. See Appendix D for the control sheets
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Poiint Id
0-1
0-2
0-4
0-6
0-10
0-13
0-14
0-16
0-17
T-1
T-2
T-3
T-4
T-5
T-6
T-7
T-8
T-9
T-10
T-11
T-12
T-13
T-14
T-15
T-16
T-17
T-18
T-19
T-20
T-21
T-22
T-23
T-24
T-25
T-26
T-27
T-28
T-31
T-30

Northing
557829.047
535090.900
519175.382
402485.087
387173.310
468771.846
519298.470
611516.067
348679.757
390772.231
394651.624
401576.785
418498.519
418538.959
466530.313
459201.170
446484.270
487246.312
519091.190
522362.936
490235.660
515383.418
522972.264
554659.378
541888.820
537935.069
542593.097
567265.069
556311.962
557394.266
566081.327
571432.821
597153.648
582897.200
573241.558
591468.840
593694.064
491995.639
441049.719

Easting
686577.634
697777.054
733037.983
727606.961
797204.150
795999.387
760087.325
842195.626
839483.072
813323.456
820927.233
875784.058
845959.189
817882.450
838742.284
880705.063
858264.035
862698.248
842914.727
870724.236
898780.139
918391.197
940010.124
944477.952
922063.197
894470.545
859522.703
860235.652
883923.741
911979.083
933514.533
943785.947
942574.841
934113.147
916670.528
895894.316
858652.741
830011.523
806916.626

Orthometric Height
10.162
9.087
12.874
3.375
7.814
7.708
13.187
8.899
12.328
6.243
4.817
4.657
6.265
8.836
8.741
11.955
11.112
7.966
8.127
4.920
2.118
13.486
1.970
3.061
16.260
4.890
5.849
5.290
4.745
5.021
3.110
4.510
4,732
5.071
13.446
4.784
4.762
7.547
6.182

MONUMENT
PK NAILAND DISK SET IN CENTER OF PAINTED CROSS AERIAL TARGET
PK NAILAND DISK SET IN THE CENTER OF EXISTING PAINTED TARGET
PK NAILAND DISK SET ON NORTHWEST CORNER OF STOP BAR
PK NAILAND DISK SET ON NORTHERN MOST PAINT STRIPE IN MIDDLE PARKING SPOTS
PK NAILAND DISK SET ON CORNER OF GORE WESTBOUND SIDE OF ROAD
PK NAILAND DISK SET ON NORTHEAST CORNER OF PAINTED "S" IN PAINTED "NO SHOOTING"
PK NAIL AND DISK SET ON CORNER OF GORE EASTBOUND SIDE OF ROAD
PK NAILAND DISK ON TIP OF TURN ARROW
PK NAILAND DISK ON TIP OF TURN ARROW
PK NAILAND DISK SET ON CORNER OF GORE WESTBOUND SIDE OF ROAD
PK NAILAND DISK SET IN CENTER OF EXISTING CROSS TARGET
PK NAIL AND DISK SET ON TIP OF TURN ARROW
PK NAIL AND DISK SET AT THE TIP OF TURN ARROW
PK NAILAND DISK SET ON SW CORNER OF STOP BAR
PK NAILAND DISK SET ON NORTHEAST CORNER OF STOP BAR
PK NAILAND DISK SET ON TIP OF TURN ARROW
PK NAILAND DISK SET ON TIP OF CHEVRON
PK NAILAND DISK SET ON TIP OF TURN/STRAIGHT ARROW
PK NAIL AND DISK SET ON TIP OF ARROW FACING WEST
PK NAIL AND DISK SET ON CORNER OF CHEVRON
PK NAIL AND DISK ON TIP OF CHEVRON
PK NAILAND DISK SET ON TIP OF CHEVRON
PK NAILAND DISK SET ON NORTHWEST CORNER OF CROSSWALK BAR
PK NAILAND DISK SET ON NORTHWEST CORNER OF STOP BAR
PK NAILAND DISK SET ON CORNER OF GORE NORTHBOUND LANE
PK NAILAND DISK SET ON NORTHEAST CORNER OF STOP BAR
PK NAIL AND DISK SET ON TIP OF RIGHT TURN ARROW
PK NAIL AND DISK SET ON TIP OF RIGHT TURN ARROW
PK NAILAND DISK SET ON TIP OF CHEVRON
PK NAILAND DISK SET ON NORTHEAST CORNER OF STOP BAR
PK NAILAND DISK SET ON CORNER OF GORE AND PARKING STRIPE
PK NAILAND DISK SET ON NORTHEAST CORNER OF STOP BAR
PK NAIL AND DISK SET ON TIP OF TURN ARROW
PK NAIL AND DISK SET ON SOUTHEAST CORNER OF STOP BAR
PK NAILAND DISK SET ON SOUTHWEST CORNER OF STOP BAR
PK NAILAND DISK SET ON SOUTHWEST CORNER OF STOP BAR
PK NAILAND DISK SET ON NORTHEAST CORNER OF STOP BAR
PK NAILAND DISK SET ON SOUTHWEST CORNER OF STOP BAR
PK NAILAND DISK SET ON TIP OF RIGHT TURN ARROW

Note: Point T13 was recollected due to higher-than-expected results. New elevation value

collected as 13.209
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Control Point Locatins

™

See Appendix E for the control sheets.
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Accuracies

The data set was produced to meet ASPRS “Positional Accuracy Standards for Digital Geospatial
Data” (2014) for a 2.2 feet RMSEx / RMSEy Horizontal Accuracy Class, which equates to
Positional Horizontal Accuracy = +/- 3.8 feet at a 95% confidence level.

Interswath or overlap consistency was assessed at multiple locations within overlap in non-
vegetated areas containing only single returns and located in areas with slopes of less than 10
degrees. To the extent allowed by the data, test areas were chosen where the full width of the
overlap was represented. These overlap areas include adjacent, overlapping parallel swaths
within a project, cross-tie swaths and a sample of intersecting project swaths in both flight
directions, and adjacent, overlapping lifts.

The interswath accuracy will be assessed in accordance with the USGS Base Specification v1.3
and will be calculated and reported in the metadata accordingly. The Interswath (between swath)
accuracy is required to meet < 0.26-foot RMSDz.

The interswath consistency results were produced as polygon features in Esri shapefile format.
See Appendix F for the interswath test results and the location of the interswath test locations.

Intraswath precision (or smooth surface precision) was performed on hard surfaces with areas
consisting of approximately 100 pixels (ex.: parking lots, large rooftops) and containing only single
return LIDAR points. Sample areas were selected where the full width of the swath(s) (left, center,
and right) was represented to the extent the data allowed.

The Intraswath (within swath) accuracy is required to meet < 0.66-foot RMSDz.

The intraswath precision results were produced as polygon features in Esri shapefile format. See
Appendix G for the intraswath test results and the location of the intraswath test locations.

This project required Non-Vegetated Vertical Accuracy (NVA) and Vegetated Vertical Accuracy
(VVA) to be tested on the classified LIDAR point cloud data. The dataset was required to meet a
target NVA value of 19.6 cm at a 95% confidence level using an RMSEz target value of 10 cm x
1.9600 and a target VVA value of 30 cm at the 95th percentile. Testing was assessed and
reported using guidelines developed by the National Digital Elevation Program (NDEP) and the
American Society for Photogrammetry and Remote Sensing (ASPRS).
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The NVA and VVA values were calculated using independent checkpoints that were not used in
the calibration or post-processing of the LIDAR point cloud data. Checkpoints were distributed
throughout the project area. NVA checkpoints were located in bare earth and urban (non-
vegetated) land cover classes. VVA checkpoints were located in brush/tall grass/weeds
(vegetated) land cover classes. These checkpoints were surveyed using GPS techniques.

Testing was performed using TINs created from the final calibrated and controlled swath data. For
each NVA checkpoint, an elevation value was derived from the TIN at the point’s x,y location. This
value was compared to the checkpoint’s surveyed elevation value.

This project required Non-Vegetated Accuracy (NVA) and Vegetated Vertical Accuracy (VVA)
testing of the digital elevation model (DEM) dataset. The calculated NVA value was required to
meet 19.6 cm at a 95% confidence level using an RMSEz target value of 10 cm x 1.9600. VVA
was required to meet 0.30 cm at the 95th percentile error. Testing was assessed and reported
using guidelines developed by the National Digital Elevation Program (NDEP) and the American
Society for Photogrammetry and Remote Sensing (ASPRS).

Testing was performed using the bare earth DEM created as part of this task order. An elevation
value was derived from the DEM at the point’s x,y location for each checkpoint. This value was
compared to the checkpoint’s surveyed elevation value.

The NVA and VVA values were calculated using independent checkpoints that were not used in
the calibration or post-processing of the LIiDAR point cloud data. Checkpoints were distributed
throughout the project area. NVA checkpoints were located in bare earth and urban (non-
vegetated) land cover classes. VVA checkpoints were located in brush/tall grass/weeds
(vegetated) land cover classes.

These checkpoints were surveyed using GPS techniques. See Appendix H for DEM and Point
cloud testing results.

Project Approach and Execution

Survey/Collection Date (s): 4/07/21, 4/08/21,4/09/21,4/16/21
Sensor: Riegl VQ-1560ii SN: S2224887

Platform: Fixed Wing Cessna 206

Collection Software: RiAcquire

Altitude: 4,200 feet

Number of Flight Lines: 82

Speed: 120 knots

FOV: 58.5 deg
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Side Overlap: 30%

Point Density: 27 ppsm

Scan Rate:540 Ips

PRR: 3600 kHz
Laser Power:100%

Survey/Collection Date (s): 6/10/21
Sensor: Riegl VQ-1560ii SN: S2224887
Platform: Fixed Wing Cessna 206
Collection Software: RiAcquire
Altitude: 2,500 feet

Number of Flight Lines: 13

Speed: 120 knots

FOV: 58.5 deg

Side Overlap: 30%

Point Density: 50.6 ppsm

Scan Rate:540 Ips

PRR: 4000 kHz

Laser Power:100%

The whole project was collected at 4,200 feet, and the 2,500 feet mission data was the re-flight to
fill in void areas. This height was used to recollect data under the cloud ceiling quickly. See
Appendix | for Flight logs.

See Appendix J for the sensor calibration report.

The Global Positioning System (GPS) data were processed using Applanix POSPac Mapping
Suite version 8.5 using the Smart Base method and single base methods. A fixed bias carrier
phase solution was computed in forward and reverse directions. The LIiDAR collection took place
when Positional Dilution of Precision (PDOP) was at or below 3. Occasionally, the PDOP rose
slightly above 3. This did not affect the data. The GPS trajectory was combined with the IMU data
using the Applanix POSPac software. The resulting Smoothed Best Estimate of Trajectory (SBET)
was exported and used in Riegl RiProcess software to compute the laser mass point positions in
Northing, Easting, and Elevations coordinates. See Appendix K for POS Graphs.

The raw laser data were merged with the SBET using Riegl RiProcess software. The data set was
processed using RiProcess, RiAnalyze, and RiWorld software, where each flight line was
processed to a point cloud. Riegl's Scan Data Adjustment tool adjusted the data to the flight line to
ensure a proper relative calibration match between flight lines. Each flight was checked for project
coverage, data gaps between overlapping flight lines, point density and exported in LAS 1.4
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format. The entire project was collected without gaps. The LAS files were projected to the

NAD_1983 2011 StatePlane_Florida_East FIPS 0901 Feet and North American Vertical Datum

of 1988 (NAVD88). Ellipsoidal heights were converted to orthometric heights using the current
Geoid 18. See Appendix L for control reports.

LAS data was initially classified as ground and non-ground points “first and only” as well as “last of
many” LIDAR returns. Additional filters were created to meet the task order classification
specifications. Statistical absolute accuracy was assessed via direct comparisons of classified
ground points to ground RTK survey data. Based on the statistical analysis, the LIDAR data was
adjusted to reduce the vertical bias compared to the survey ground control of higher accuracy.

The bare-earth (Class 2 - Ground) LIDAR points underwent a manual QA/QC step to verify the
guality of the DEM as well as a peer-based QC review. This included a review of the DEM surface
to remove artifacts and ensure topographic quality. After the bare-earth surface is finalized, it is
used to generate all hydro-breaklines through a semi-automated process.

All ground (Class 2) LIDAR data inside the Lake Pond and Double Line Drain hydro flattening
breaklines were then classified to water (Class 9) using TerraScan/LP360 macro functionality. A
buffer of 0.7 meters was also used around each hydro-flattened feature to classify these ground
(Class 2) points to Ignored Ground (Class 20). All Lake Pond Island and Double Line Drain Island
features were checked to ensure that the ground (Class 2) points were reclassified to the correct
classification after completing the automated classification.

All overlap data was processed through automated functionality provided by TerraScan to classify
the overlapping flight line data to approved classes by USGS. The overlapping data were
classified using the standard LAS overlap bit. These classes were created through automated
processes only and were not verified for classification accuracy. Due to software limitations within
TerraScan, these classes were used to trip the withheld bit within various software packages.
These processes were reviewed and accepted by USGS through numerous conference calls and
pilot study areas.

All data were manually reviewed, and any remaining artifacts were removed using functionality
provided by TerraScan and TerraModeler. Global Mapper was used as a final check of the bare
earth dataset. GeoCue was then used to create the deliverable industry-standard LAS files.
Woolpert proprietary software and LP360 were used to perform a final statistical analysis of the
classes in the LAS files on a per tile level to verify final classification metrics and full LAS header
information.
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Classified Point Breakdown

Class Number Class Name

Class 1 Processed, but unclassified
Class 2 Bare earth

Class 3 Low vegetation (< 5-feet)
Class 4 Medium vegetation (5 - 25-feet)
Class 5 High vegetation (> 25-feet)
Class 6 Buildings

Class 7 Low noise

Class 9 Water
Class 17 Bridges
Class 18 High noise
Class 20 Ignored ground

Hydro-Flattening

The LIDAR task order required compilation of breaklines defining the following types of water body

features:

Lakes, reservoirs, ponds

Minimum of 1-acre or greater

Compiled as closed polygons, collected at a constant elevation

Rivers, streams

Nominal width of 15.24 meters / 50 feet
Compiled in direction of flow, with both sides maintaining an equal

elevation gradient

Bridge breaklines

Breaklines used to enforce a logical terrain surface below a bridge

The following steps to hydrologically flatten the water bodies and for hydrologic gradient flattening

of the double line streams within the existing LIDAR data:

1. The newly acquired LIiDAR data was utilized to manually compile the hydrologic
features in a 2D environment using the LIDAR intensity and bare earth surface.
Open-Source imagery was used as a reference when necessary.

2. An integrated software approach was applied to combine the LIiDAR data and 2D
breaklines. This process “drapes” the 2D breaklines onto the 3D LIiDAR surface
model to assign an elevation. A monotonic process is performed to ensure the
streams are consistently flowing in a gradient manner. A secondary step within the
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program verifies an equally matching elevation of both stream edges. The breaklines

that characterize the closed water bodies are draped onto the 3D LIiDAR surface and
assigned a constant elevation at or just below ground elevation.

3. All classified ground points from inside the hydrologic feature polygons were
reclassified to water, class nine (9).
4. All classified ground points were reclassified from within a buffer along the

hydrologic feature breaklines to buffered ground, class twenty (20). The buffer
distance was approximately the task order designed nominal pulse spacing

distance.

5. Breaklines used for bridge removal during the hydro-flattening were included with
the hydrologic breakline geodatabase deliverable.

6. The LIDAR ground points and breaklines were used to generate a digital elevation
model (DEM).

7. QA/QC for this task was performed by reviewing the hydrologically flattened DEM
and hydrologic breakline features. Additionally, a combined approach utilizing
commercial off-the-shelf software and proprietary methods was used to review the
overall connectivity of the hydrologic breaklines.

TerraScan was used to add the hydrologic breakline vertices and export the lattice models.
Breaklines defining the water bodies greater than 1-acre were provided as polygon features.
Rivers and streams with a minimum width of 15.24 meters (50 feet) were provided polyline
features. All lake and river breaklines compiled as part of the flattening process were provided in
an Esri file geodatabase.

Breaklines used for DEM generation were provided as point features in Esri shapefile format.

TerraScan was used to add the hydrologic breakline vertices and export the lattice models. Class
2 (ground) LiDAR points in conjunction with the hydro breaklines and bridge breaklines were used
to create 2-foot hydro-flattened bare-earth raster DEM files with a 5-foot mosaic grid file. Using
automated scripting routines within ArcMap, a 32-bit floating-point raster GeoTIFF file was created
for each tile. Files were clipped to the data extent. Each surface is reviewed using Global Mapper
to check for any surface anomalies or incorrect elevations found within the surface.

LiDAR intensity data derived from the acquired LIDAR data were linearly rescaled from the 16-bit
intensity and provided as 1-foot pixel, 8-bit, 256 gray-scale GeoTIFF files. Files were clipped to
the data extent.

Polygon Z file representing the location of all bridges and overpass areas resting on pillars. The
file includes all bridge and overpass areas that were classified in the point cloud as class 17.
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Abbreviations
ABGPS Airborne Global Positioning System
AC Acre
AGIS Airports Geographic Information System
AGL Above Ground Level
ASPRS American Society of Photogrammetry and Remote Sensing
AT Aerial Triangulation
BM Benchmark
CADD Computer Aided Design & Drafting
CD Compact Disk
CMS Certified Mapping Scientist
CP Certified Photogrammetrist
CORS Continuously Operating Reference Station
CSDGM Content Standard for Digital Geospatial Metadata
CVA Consolidated Vertical Accuracy
DEM Digital Elevation Model
DFIRM Digital Flood Insurance Rate Maps
DTM Digital Terrain Model
DVD Digital Versatile Disk / Digital Video Disk
DXF Drawing Exchange Format
ECW Enhanced Compression Wavelet
ESRI Environmental Systems Research Institute
F.A.C. Florida’s Administrative Code
FCDOP Florida County Digital Orthoimagery Program
FDEM Florida Department of Emergency Management
FDOT Florida Department of Transportation
FEMA Federal Emergency Management Agency
FGDC Federal Geographic Data Committee
FIRM Flood Insurance Rate Maps
FIPS Federal Information Processing Standards
FPRN Florida Permanent Reference Network
FS Florida Statutes
FVA Fundamental Vertical Accuracy
FY Fiscal Year
GIS Geographic Information system
GISP Geographic Information System Professional
GNSS Global Navigation Satellite System
GSD Ground Sample Distance
GPS Global Positioning System
HARN High Accuracy Reference Network
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HD
HPGN
ID

IMU
INFO
ITD

LB

LS
LiDAR
MDAD
MSL
NAD
NAVD88
NDEP
NDVI
NGS
NGVD
NMAS
No.
NSRS
NSSDA
NTS
OPUS
PDOP
PH.D.
PLS
PPSM
PRM
PRR
PSM
QA
QC
RMSE
RMSEz
RMSEr
RTK
SF
SFWMD
SHA
SPCS
SWFWMD
SVA

Hard Drive

High Precision Geodetic Network
Identification

Inertial Measurement Unit

Information

Information Technology Department
Licensed Business

Licensed Surveyor

Light Detection and Ranging
Miami-Dade Aviation Department
Mean Sea Level

North American Datum

North American Vertical Datum of 1988
National Digital Elevation Program
Normalized Difference Vegetation Index
National Geodetic Survey

National Geodetic Vertical Datum
National Map Accuracy Standards
Number

National Spatial Reference system
National Standard for Spatial Data Accuracy
Not to Scale

Online Positioning User Service
Positional Dilution of Precision

Doctor of Philosophy

Professional Land Surveyor

Point Per Square Meter

Permanent Reference Monument
Pulse Rate Repetition

Professional Surveyor and Mapper
Quality Assurance

Quiality Control

Root Mean Square Error

Vertical Root Mean Square Error
Horizontal Root Mean Square Error
Real Time Kinematic

Square Feet

South Florida Water Management District
Secured Hash Standard

State Plane Coordinate System
Southwest Florida Water Management District
Supplemental Vertical Accuracy
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USFT United States Survey Feet
USGS United States Geological Survey
UTC Coordinated Universal Time
UTM Universal Transverse Mercator
XML Extensible Markup Language

Equipment and Personnel

Esri ArcMap v10.7, Esri ArcCatolog V10.7, Geocue, LP360 v2019.1.30.4, LASTools 2021,
TerraScan V20, Global Mapper V20.0, RiProcess 1.8.6, RiWorld 6.0, SDC Import 3.0, Applanix
MMS POS Pac 8.5, RiAcquire, google earth, Riegle VQ-1560ii, Cessna 206.

GPI Team: Sandino Santos, Anthony Bausola, Gregor Adams, Titus Beachy, Kurt Griffel, Sonja
Ellefson, CP Jon Popelars, Tyler Stentz, CMS, Matt Laluzerne, PSM and larelis Hall, PSM.

Woolpert Team: Michael Zoltek, Chris McPartland, Ryan Bowe, Mike Meiser.

Variances from the Scope, Issues, or Problems

After performing a coverage check of the project, few areas were flagged for clouds and coverage
voids due to larger building footprints. These areas were re-flown at a lower flight altitude and
numbered in the 6000 series flight line number to note that they were not a part of the original
flight plan. In these areas, the 6000 series lines fully replaced the originally collected data.

Control point T13 was recollected due to higher-than-expected results. The new elevation value
collected was 13.209’.

Quality Assurance/Quality Control

The project’s progress was closely monitored throughout the entire period of work. The overall
project was divided into three phases: Phase 1 Collection and calibration, phase 2 classification
breakline collection along with delivering a pilot project for review, and phase 3, hydro flattened
DEMs in 2ft and 5ft tiles, a mosaic, intensity images, and final geodatabase file with the metadata.

In the first phase, the LIDAR data was checked for deviations, data separation, pitch,
completeness, and other items that could compromise the quality of the data during the collection
and processing phases. The data were indexed to project control. Once the data were calibrated
and indexed to project control, the LAS point cloud was manually classified by technicians and
then QC’ed by analysts. 3D breaklines were collected from the LIiDAR to enforce and flatten
DEMs. The final DEMS were reviewed for spikes in hydro features, voids, artifacts, and
misclassified data.
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