FOCUS on Accuracy

WI FEMA QL2

LiIDAR Accuracy Assessment
Powered by Quantum Spatial

qQuanirum



ProjeCt SUMMAIY . . . . . o e e e e e e e e e e e e e e e e e e e e e e e s 1

TYPE MAPS. . . e e e e e e e e e e e e e e e e e e 2
Control POINEBreakdOWn . . . . . .. ot e e e e e e et e e e e e 3-9
Appendix - Individual Control Point Summaries. . .. ...... ..o e e anns Al -Al62

Appendix - Anomalous Control Point Summaries. . .. ... o eeeeannn B1-B1



Project Summary

10 Observed Required
9
8 S— RMSE 3.97cm 10.00 cm
7
o 95% Confidence Level 7.79 cm 19.60 cm
3 s
4 Mean -0.29cm N/A
s |
i Count 69 N/A
, ]
- -4 -3 -2 -1 0 1 3 4 5 6 8 9
Dz (cm)
RMSE Observed
1 Observed Required
9
8 RMSE 3.94cm N/A
7 —
_ 95% Confidence Level 7.73cm 19.60 cm
35 -
© — Mean -0.13 ¢cm N/A
3
i | Count 69 N/A
. [
- -4 3 -1 0 1 4 5 6 8 9
Dz (cm)
RMSE Observed
10 Observed Required
9
8 RMSE 9.11cm N/A
7
_ 95th Percentile 18.78 cm 29.40cm
g 5
e Mean 5.48 cm N/A
3
i I_|'| |'| Count 56 N/A
. 0. nmim [ [
-26 -10 0 10 26
Dz (cm)
RMSE Observed
10 Observed Required
9
8 RMSE 3.97cm N/A
7
. Mean 0.15cm N/A
3 s
© B Count 37 N/A
3
2 B =
1
0 | [ | [
K -4 -3 -2 -1 0 1 2 4 5 6 8 9
Dz (cm)

RMSE Observed

FOCUS on Accuracy™

Thursday, November 15, 2018

Page 1



Control Point Locations
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Control Point Breakdown

Type All Points TIN Dz DEM Dz Ground Density Nearest Ground
BEO1 NVA 1.14cm 1.47cm 2.44 ppsm 0.50m 1.17°
BE02 NVA 4.46 cm 4.68 cm 2.69 ppsm 0.09 m 0.83°
BEO3 NVA 0.06 cm 0.48 cm 2.72 ppsm 0.08 m 0.96°
BEO4 NVA 1.51cm 1.22cm 2.48 ppsm 0.38 m 0.51°
BEO5 NVA -3.50cm -3.46 cm 2.62 ppsm 0.20m 0.63°
BE06 NVA 6.35cm 6.45cm 2.48 ppsm 0.20 m 0.82°
BEO7 NVA 3.40cm 3.50cm 2.69 ppsm 0.26m 0.54°
BEO8 NVA 8.18cm 8.99cm 2.51 ppsm 0.16 m 1.98°
BEO9 NVA 1.00cm 0.90 cm 2.58 ppsm 0.27m 2.44°
BE10 NVA -7.66 cm -7.50cm 2.58 ppsm 0.24m 0.35°
BE11 NVA 4.87cm 4.24 cm 2.86 ppsm 0.29m 0.29°
BE12 NVA -4.92 cm -4.75cm 2.16 ppsm 0.40 m 0.92°
BE13 NVA 1.90cm 2.62cm 2.44 ppsm 0.15m 1.83°
BE14 NVA 4.69 cm 4.68 cm 2.12 ppsm 0.16 m 0.51°
BE15 NVA -1.89cm -2.52¢cm 2.44 ppsm 0.10m 0.09°
BE16 NVA 3.37cm 3.84cm 2.37 ppsm 0.43m 1.48°
BE17 NVA -7.50cm -7.55¢cm 2.83 ppsm 0.14m 1.16°
BE18 NVA -0.74cm -0.84cm 2.48 ppsm 0.41m 1.84°
BE19 NVA -0.78 cm -0.94cm 2.33 ppsm 0.19m 0.27°
BE20 NVA 6.20 cm 6.69 cm 2.62 ppsm 0.24m 1.52°
BE21 NVA 3.17cm 2.92cm 2.58 ppsm 0.49m 2.48°
BE22 NVA 0.85cm 0.98 cm 2.55 ppsm 0.32m 1.21°
BE23 NVA 0.30cm -1.30cm 2.37 ppsm 0.32m 0.14°
BE24 NVA -7.68 cm -8.19cm 2.26 ppsm 0.04m 2.00°
BE25 NVA -6.34cm -6.50 cm 2.48 ppsm 0.04m 3.60°
BE26 NVA 1.32cm 0.92cm 2.65 ppsm 0.30m 1.36°
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Control Point Breakdown (Continued)

All Points TIN Dz DEM Dz Ground Density = Nearest Ground

BE27 NVA -8.33¢cm -8.19cm 2.69 ppsm 0.12m 2.66°
BE28 NVA -5.22cm -4.64cm 2.12 ppsm 0.46 m 1.87°
BE29 NVA -8.33cm -8.67cm 3.25 ppsm 0.18m 1.07°
BE30 NVA 0.42cm 1.18 cm 2.55 ppsm 0.32m 1.21°
BE31 NVA -1.56 cm -1.40 cm 2.12 ppsm 0.39m 0.55°
BE32 NVA -2.56 cm -2.24cm 2.37 ppsm 0.47m 1.04°
BE33 NVA -5.90cm -2.00cm 2.30 ppsm 0.40m 1.48°
BE34 NVA 5.45cm 5.56 cm 3.22 ppsm 0.22m 0.83°
UAO1 NVA -1.67cm -0.79cm 2.62 ppsm 0.13m 0.46°
UA02 NVA 0.97cm 1.19cm 3.71 ppsm 0.34m 0.63°
UAO03 NVA -2.22¢cm -2.06 cm 2.65 ppsm 0.41m 1.59°
UAO4 NVA -0.69 cm -0.67 cm 2.37 ppsm 0.36 m 1.42°
UAO5 NVA -4.82cm -4.77cm 2.69 ppsm 0.32m 0.91°
UAO06 NVA 2.34cm 2.60 cm 2.55 ppsm 0.30m 0.85°
UAO7 NVA 0.45cm 0.65cm 2.65 ppsm 0.44m 2.10°
UA08 NVA -0.70cm -0.72cm 2.65 ppsm 0.32m 1.14°
UA09 NVA 2.94cm 2.83cm 2.76 ppsm 0.28m 1.20°
UA10 NVA 2.63cm 2.92cm 2.62 ppsm 0.17m 1.74°
UAl1l NVA 1.14cm 1.18cm 2.72 ppsm 0.40m 0.87°
UA12 NVA -3.41cm -3.15¢cm 2.48 ppsm 0.27 m 1.99°
UA13 NVA 2.50cm 1.99cm 2.55 ppsm 0.33m 1.60°
UAl4 NVA 5.70 cm 5.71cm 2.26 ppsm 0.28 m 1.37°
UA15 NVA -2.89cm -2.85¢cm 2.65 ppsm 0.54 m 0.32°
UA16 NVA -2.60 cm -2.85¢cm 1.98 ppsm 0.31m 3.17°
UAL7 NVA -1.50 cm -1.57cm 2.55 ppsm 0.32m 4.02°
UA18 NVA 2.92cm 2.85cm 2.65 ppsm 0.31m 1.45°
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Control Point Breakdown (Continued)

All Points TIN Dz DEM Dz Ground Density = Nearest Ground

UA19 NVA -1.07cm -0.69cm 2.58 ppsm 0.06m 0.68°
UA20 NVA 1.90cm 1.85cm 2.58 ppsm 0.33m 0.76°
UA21 NVA -4.53cm -4.13cm 2.69 ppsm 0.38m 0.56°
UA23 NVA -0.95cm -0.80 cm 2.51 ppsm 0.28 m 1.01°
UA24 NVA -4.86 cm -2.58 cm 2.55 ppsm 0.26m 0.81°
UA25 NVA -0.02 cm 0.55cm 2.55 ppsm 0.33m 1.79°
UA26 NVA 0.70cm 0.49cm 2.37 ppsm 0.33m 0.83°
UA27 NVA -3.90cm -2.77cm 2.44 ppsm 0.54m 1.56°
UA28 NVA -1.49cm -1.43cm 2.55 ppsm 0.49m 0.67°
UA29 NVA -4.31cm -4.81cm 2.97 ppsm 0.42m 2.34°
UA30 NVA 1.07cm 243 cm 2.02 ppsm 0.48 m 2.78°
UA31 NVA 0.13cm 0.51cm 2.05 ppsm 0.11m 1.54°
UA32 NVA 1.05cm 1.43cm 2.12 ppsm 0.27m 1.69°
UA33 NVA 7.23cm 7.37cm 2.48 ppsm 0.36 m 0.39°
UA34 NVA -2.89cm -3.02¢cm 1.98 ppsm 0.43m 1.22°
UA35 NVA -2.41cm -3.33cm 2.09 ppsm 0.59m 1.07°
UA36 NVA 7.22cm 7.02cm 3.32 ppsm 0.28m 3.20°
FOO01 VVA N/A 1.07 cm 2.76 ppsm 0.36 m 3.33°
FO02 VWA N/A 23.60cm 0.25 ppsm 0.71m 6.14°
FO03 VWA N/A 5.32cm 1.49 ppsm 0.50 m 2.37°
FOO04 VVA N/A 17.17 cm 2.16 ppsm 0.25m 3.62°
FOO05 VVA N/A 11.56 cm 2.48 ppsm 0.32m 1.31°
FOO06 VVA N/A 8.77cm 0.07 ppsm 141m 0.84°
FOO07 VVA N/A -11.92 cm 2.02 ppsm 0.25m 1.88°
FO08 VWA N/A 1.05cm 1.70 ppsm 0.56m 2.30°
FO09 VVA N/A 0.81cm 1.98 ppsm 0.14m 1.35°
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Control Point Breakdown (Continued)

Type All Points TIN Dz DEM Dz Ground Density Nearest Ground
FO10 VWA N/A 13.01cm 1.73 ppsm 0.28m 1.10°
FO11 VA N/A -0.27 cm 2.30 ppsm 0.12m 2.04°
FO12 VA N/A 1.57cm 2.12 ppsm 0.33m 1.28°
FO13 VA N/A 6.44 cm 2.55 ppsm 0.27m 1.10°
SHO1 VWA N/A 25.15¢cm 1.52 ppsm 0.49m 10.37°
TWO01 VWA N/A 11.69 cm 2.23 ppsm 0.51m 0.30°
TWO02 VWA N/A 6.04 cm 2.58 ppsm 0.40m 0.44°
TWO03 VVA N/A 10.37 cm 2.41 ppsm 0.27 m 1.33°
TWO04 VA N/A -5.13cm 2.55 ppsm 0.37m 0.94°
TWO05 VWA N/A 8.20 cm 2.58 ppsm 0.18 m 0.98°
TWO06 VA N/A 5.35cm 2.76 ppsm 0.51m 2.35°
TWOQ7 VWA N/A 25.78 cm 3.08 ppsm 0.46 m 2.97°
TWO08 VA N/A 6.46 cm 2.41 ppsm 0.22m 0.54°
TWO09 VWA N/A 3.08 cm 2.55 ppsm 0.09m 1.85°
TW10 VWA N/A 9.92cm 2.58 ppsm 0.20m 1.05°
TW11 VVA N/A 6.45cm 2.62 ppsm 0.22m 1.63°
TW12 VWA N/A 14.02cm 2.76 ppsm 0.43m 0.09°
TW13 VVA N/A -0.53cm 2.55 ppsm 0.13m 1.38°
TW14 VWA N/A 11.85cm 2.44 ppsm 0.26 m 0.54°
TW15 VWA N/A 6.56 cm 2.86 ppsm 0.40m 0.56°
TW16 VVA N/A -1.66 cm 2.37 ppsm 0.31m 2.10°
TW17 VWA N/A 7.02cm 2.48 ppsm 0.28m 2.59°
TW18 VA N/A 6.35cm 2.55 ppsm 0.44m 1.07°
TW19 VVA N/A 5.12cm 2.16 ppsm 0.28m 0.59°
TW20 VA N/A 5.85cm 2.51 ppsm 0.12m 1.30°
TW21 VVA N/A -0.72cm 2.79 ppsm 0.11m 0.91°
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Control Point Breakdown (Continued)

All Points TIN Dz DEM Dz

Ground Density = Nearest Ground

TW22 VWA N/A 0.37cm 2.33 ppsm 0.30m 0.92°
TW23 VA N/A 6.48 cm 2.48 ppsm 0.17m 0.28°
TW24 VA N/A 14.82cm 2.79 ppsm 0.45m 1.96°
TW25 VWA N/A -3.34cm 2.48 ppsm 0.18 m 1.44°
TW26 VWA N/A 4.84 cm 2.65 ppsm 0.26m 3.25°
TW27 VVA N/A 7.05cm 2.55 ppsm 0.31m 1.70°
TW28 VWA N/A 11.75cm 2.51 ppsm 0.34m 1.97°
TW29 VVA N/A 4.82 cm 2.51 ppsm 0.13m 0.59°
TW30 VA N/A -1.29cm 2.30 ppsm 0.59m 2.11°
TW31 VWA N/A -4.36 cm 2.26 ppsm 0.17m 2.61°
TW32 VA N/A -7.08 cm 2.37 ppsm 0.44m 2.53°
TW33 VWA N/A 3.99cm 2.33 ppsm 0.13m 1.71°
TW34 VA N/A 2.61cm 2.55 ppsm 0.41m 3.91°
TW35 VWA N/A -0.17cm 2.41 ppsm 0.16 m 2.15°
TW36 VWA N/A -1.58 cm 2.94 ppsm 0.42m 4.76°
TW37 VVA N/A 9.31cm 2.65 ppsm 0.08 m 1.19°
TW38 VVA N/A 5.66 cm 2.83 ppsm 0.20m 0.52°
TW39 VVA N/A 5.94 cm 2.44 ppsm 0.28 m 0.32°
TW40 VWA N/A -0.22cm 2.33 ppsm 0.19m 2.27°
TWA41 VWA N/A -1.28 cm 2.30 ppsm 0.50 m 2.47°
TW42 VVA N/A 3.23cm 3.01 ppsm 0.27m 2.08°
CA_27 CAL -7.49 cm -7.46 cm 2.23 ppsm 0.33m 1.96°
CA_28 CAL -4.96 cm -4.22cm 2.02 ppsm 0.12m 3.82°
CA 29 CAL 0.02cm 0.36 cm 2.65 ppsm 0.42m 1.13°
CA_30 CAL 7.12¢cm 7.08 cm 2.41 ppsm 0.38 m 4.07°
CA 31 CAL 1.10cm 1.12cm 2.12 ppsm 0.12m 0.84°
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Control Point Breakdown (Continued)

All Points TIN Dz DEM Dz Ground Density = Nearest Ground

CA_32 CAL -2.16 cm -2.48 cm 3.08 ppsm 0.36m 2.36°
CA_33 CAL 3.56 cm 4.02 cm 1.73 ppsm 0.34m 2.42°
CA_34 CAL -0.15¢cm -0.40cm 2.30 ppsm 0.36m 1.27°
CA_35 CAL 8.72cm 8.33cm 2.26 ppsm 0.27 m 2.14°
CA_36 CAL -4.02cm -3.59cm 2.23 ppsm 0.26m 4.52°
CA 37 CAL 3.77cm 3.21cm 3.15 ppsm 0.38m 3.05°
CAO01 CAL 0.54cm 0.48 cm 2.48 ppsm 0.35m 2.22°
CA02 CAL 7.03cm 7.17 cm 2.58 ppsm 0.26 m 0.87°
CA03 CAL -1.31cm -1.26 cm 2.58 ppsm 0.22m 2.75°
CA04 CAL -0.53cm -0.77 cm 2.41 ppsm 0.27m 1.18°
CA05 CAL -3.62cm -3.65¢cm 2.62 ppsm 0.39m 0.85°
CA06 CAL 2.21cm 2.28cm 2.51 ppsm 0.06 m 0.59°
CAO07 CAL 0.91cm 0.83cm 2.58 ppsm 0.34m 1.76°
CA08 CAL -1.22cm -0.46 cm 2.65 ppsm 0.27m 0.69°
CA09 CAL 2.60cm 2.68cm 2.86 ppsm 0.08 m 0.96°
CA10 CAL -7.53cm -7.86 cm 2.58 ppsm 0.19m 0.82°
CA11 CAL 3.25¢cm 3.20cm 2.90 ppsm 0.26 m 0.48°
CA12 CAL -3.77¢cm -3.61cm 2.23 ppsm 0.24m 1.64°
CA13 CAL -5.74cm -4.67cm 2.41 ppsm 0.16 m 0.96°
CAl4 CAL 2.97 cm 2.83cm 2.58 ppsm 0.29 m 1.44°
CAl15 CAL 412 cm 3.35¢cm 2.19 ppsm 0.29m 0.70°
CAl6 CAL -1.43cm -1.38cm 2.65 ppsm 0.49m 1.13°
CAl7 CAL -0.41cm 0.56 cm 2.44 ppsm 0.47m 0.34°
CA18 CAL -0.49cm -1.20cm 2.09 ppsm 0.14m 1.19°
CA19 CAL -6.75¢cm -6.50 cm 2.72 ppsm 0.04m 0.64°
CA20 CAL 0.66 cm 0.77 cm 2.37 ppsm 0.36 m 1.48°

FOCUS on Accuracy™ Thursday, November 15, 2018 Page 8



Control Point Breakdown (Continued)

Type All Points TIN Dz DEM Dz Ground Density Nearest Ground
CA21 CAL -0.16 cm -0.36 cm 2.33 ppsm 0.23m 1.07°
CA22 CAL 6.28 cm 6.43cm 2.41 ppsm 0.36 m 1.55°
CA23 CAL 3.34cm 3.33cm 2.51 ppsm 0.38 m 2.57°
CA24 CAL 1.96 cm 1.92 cm 1.80 ppsm 0.33m 1.58°
CA25 CAL -2.10cm -1.75¢cm 2.48 ppsm 0.13m 0.19°
CA26 CAL -0.93cm -1.14cm 2.37 ppsm 0.40m 0.38°

Anomaly Breakdown

Type All Points TIN Dz DEM Dz Ground Density =~ Nearest Ground

UA22

NVA 104.41 cm 3.16 cm 1.56 ppsm 0.95m

0.66°

Car obstructing point. Ground surface not impacted
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Known Z 177.52 m| Point Density 5.38 ppsm
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Known Z 177.93 m| Point Density 2.69 ppsm
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Known Z 182.10 m|  Point Density 2.72 ppsm
DEM Dz 0.00 m| Ground Density 2.72 ppsm
All Points TIN Dz 0.00m Slope 0.96°

Project Context

Woi

498,295.25, 5,.015,354.94

Mencming:fe@ ®
Maromineo Marnette >
orvation

Green Bay

Manitowoc

Fond du L2
. L Sheboygan

Southeast to Northwest

212.00m

182.00m essssssssssssssremEmEEEEIITIENen

152.00 m
-15m 0Om 15m

Southwest to Northeast

212.00m

182.00 M @

152.00 m
-15m 0Om 15m

World Imagery

Intensity Raster

TIN Surface

Project DEM Surface

Elevation

FOCUS on Accuracy™ Thursday, November 15, 2018 Page A3




Known Z 183.05 m| Point Density 5.16 ppsm
DEM Dz 0.01 m| Ground Density 2.48 ppsm
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Known Z 221.90 m|  Point Density 2.62 ppsm

DEM Dz -0.03m| Ground Density 2.62 ppsm
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Known Z 177.61 m| Point Density 2.51 ppsm

DEM Dz 0.06 m| Ground Density 2.48 ppsm
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Known Z 223.89 m| Point Density 2.69 ppsm
DEM Dz 0.04 m| Ground Density 2.69 ppsm
All Points TIN Dz 0.03m Slope 0.54°
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Known Z 199.70 m|  Point Density 5.09 ppsm
DEM Dz 0.09 m| Ground Density 2.51 ppsm
All Points TIN Dz 0.08 m Slope 1.98°

Project Context

Menomingg,
o . v

“ini478,067.12, 4,988,669.08

Merrill

Stovens
pont Green Bay
el o9 ke
o ®
Ajglads
SIN
Manitowoc
e o
3 ®
o ® Fond du Lac B Gebo) g
South to North
230.00m

200.00 M 0 S @

170.00 m
-15m 0Om 15m

West to East

230.00m

200.00 M e @

170.00 m
-15m 0Om 15m

World Imagery

Intensity Raster

T

TIN Surface

Project DEM Surface

Elevation

FOCUS on Accuracy™ Thursday, November 15, 2018 Page A8




Known Z 183.29 m| Point Density 2.58 ppsm

DEM Dz 0.01 m| Ground Density 2.58 ppsm

All Points TIN Dz 0.01m Slope 2.44°
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Known Z 185.01 m| Point Density 2.58 ppsm
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DEM Dz 0.02 m| Ground Density 1.80 ppsm
All Points TIN Dz 0.02m Slope 1.58°
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Known Z 223.22 m|  Point Density 2.48 ppsm

DEM Dz -0.02 m| Ground Density 2.48 ppsm
All Points TIN Dz -0.02m Slope 0.19°
Project Context World Imagery
.’ 393,564.21, 4,902,862.85
Southwest to Northeast Intensity Raster
253.00m g
223.00m (]
193.00m
-15m om 15m
Southeast to Northwest
253.00m
223.00m (]
193.00m
-15m om 15m
TIN Surface crojedt. DEM Surface

FOCUS on Accuracy™ Thursday, November 15, 2018 Page A161




Known Z 241.66 m|  Point Density 8.03 ppsm
DEM Dz -0.01 m| Ground Density 2.37 ppsm
All Points TIN Dz -0.01m Slope 0.38°
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Known Z 235.97 m|  Point Density 2.37 ppsm
DEM Dz 0.03m| Ground Density 1.56 ppsm
All Points TIN Dz 1.04m Slope 0.66 °
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