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Vertical Accuracy Assessment

Nonvegetated Vertical Accuracy (Ground LAS)
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RMSE Observed

Observed Required

RMSE 3.77 cm 10.00 cm

Std. Dev. 3.77 cm N/A

95% Confidence Level 7.40 cm 19.60 cm

Mean -0.14 cm N/A

Count 165 N/A

Nonvegetated Vertical Accuracy (DEM)
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RMSE Observed

Observed Required

RMSE 3.71 cm 10.00 cm

Std. Dev. 3.71 cm N/A

95% Confidence Level 7.28 cm 19.60 cm

Mean -0.11 cm N/A

Count 165 N/A

Vegetated Vertical Accuracy (Ground LAS)
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RMSE Observed

Observed Required

RMSE 9.82 cm N/A

Std. Dev. 6.68 cm N/A

95th Percentile 20.78 cm 30.00 cm

Mean 7.19 cm N/A

Count 122 N/A

Vegetated Vertical Accuracy (DEM)
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RMSE Observed

Observed Required

RMSE 8.95 cm N/A

Std. Dev. 6.16 cm N/A

95th Percentile 19.28 cm 30.00 cm

Mean 6.50 cm N/A

Count 122 N/A



Control Point Locations

Dz

>= 19.60 cm

9.80 cm

0.00 cm

Nonvegetated Vertical Accuracy (Ground LAS)

Dz

>= 19.60 cm

9.80 cm

0.00 cm

Nonvegetated Vertical Accuracy (DEM)

Dz

>= 30.00 cm

15.00 cm

0.00 cm

Vegetated Vertical Accuracy (Ground LAS)

Dz

>= 30.00 cm

15.00 cm

0.00 cm

Vegetated Vertical Accuracy (DEM)



Control Point Breakdown

Point

BE002

BE003

BE004

BE005

BE006

BE007

BE008

BE009

BE010

BE011

BE012

BE014

BE015

BE016

BE017

BE018

BE019

BE020

BE021

BE022

BE023

BE024

BE025

BE026

BE027

BE028

BE029

BE030

Type

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

Page
Ground (LAS Points)

Dz

-4.49 cm

1.74 cm

-1.33 cm

0.03 cm

-5.94 cm

-3.27 cm

0.54 cm

4.24 cm

-0.75 cm

3.03 cm

-7.26 cm

4.40 cm

-4.87 cm

-0.34 cm

-2.91 cm

1.59 cm

-1.20 cm

-1.96 cm

-3.50 cm

6.96 cm

3.29 cm

-3.61 cm

2.10 cm

-4.99 cm

0.63 cm

-10.34 cm

2.87 cm

1.14 cm

Density

7.22 ppsm

5.38 ppsm

7.64 ppsm

8.35 ppsm

9.94 ppsm

8.17 ppsm

11.78 ppsm

7.57 ppsm

8.13 ppsm

9.48 ppsm

8.06 ppsm

7.78 ppsm

6.61 ppsm

8.88 ppsm

6.22 ppsm

7.78 ppsm

7.46 ppsm

10.79 ppsm

9.12 ppsm

9.62 ppsm

11.74 ppsm

8.56 ppsm

8.10 ppsm

8.28 ppsm

11.42 ppsm

6.90 ppsm

7.78 ppsm

8.67 ppsm

Nearest

0.26 m

0.11 m

0.12 m

0.04 m

0.09 m

0.17 m

0.13 m

0.28 m

0.11 m

0.21 m

0.09 m

0.17 m

0.27 m

0.10 m

0.08 m

0.17 m

0.17 m

0.20 m

0.14 m

0.06 m

0.23 m

0.22 m

0.21 m

0.08 m

0.18 m

0.35 m

0.12 m

0.14 m

Slope

4.29°

3.15°

4.29°

2.00°

1.01°

5.65°

4.04°

3.72°

1.62°

2.00°

2.43°

1.43°

1.43°

2.43°

1.01°

2.00°

2.63°

3.43°

0.86°

1.72°

2.29°

4.00°

0.61°

3.72°

2.58°

2.86°

2.58°

4.29°

DEM Dz

-3.98 cm

0.52 cm

-0.83 cm

0.01 cm

-4.74 cm

-2.40 cm

0.54 cm

4.80 cm

-0.49 cm

3.12 cm

-4.76 cm

4.05 cm

-4.78 cm

-0.30 cm

-2.96 cm

1.52 cm

-2.65 cm

-2.33 cm

-3.32 cm

7.43 cm

3.67 cm

-3.36 cm

2.44 cm

-3.84 cm

0.02 cm

-10.97 cm

2.85 cm

0.83 cm
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Control Point Breakdown (continued)

Point

BE031

BE032

BE033

BE034

BE035

BE036

BE037

BE038

BE039

BE040

BE041

BE042

BE043

BE044

BE045

BE046

BE047

BE048

BE049

BE050

BE051

BE052

BE053

BE054

BE055

BE056

BE057

BE058

Type

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

Page
Ground (LAS Points)

Dz

-2.33 cm

-4.49 cm

-2.43 cm

-3.57 cm

-4.43 cm

0.27 cm

3.00 cm

-1.60 cm

-2.02 cm

2.38 cm

-1.70 cm

-1.22 cm

1.90 cm

0.52 cm

-3.29 cm

0.83 cm

-3.04 cm

6.48 cm

0.49 cm

2.59 cm

0.25 cm

4.02 cm

-0.82 cm

-3.29 cm

-2.80 cm

-1.60 cm

-1.62 cm

-3.50 cm

Density

7.43 ppsm

7.67 ppsm

6.61 ppsm

8.28 ppsm

6.40 ppsm

6.61 ppsm

7.75 ppsm

8.17 ppsm

6.01 ppsm

8.42 ppsm

12.94 ppsm

7.43 ppsm

6.54 ppsm

7.71 ppsm

5.69 ppsm

6.08 ppsm

12.87 ppsm

8.49 ppsm

8.45 ppsm

7.36 ppsm

8.17 ppsm

7.39 ppsm

6.58 ppsm

5.66 ppsm

8.70 ppsm

7.32 ppsm

13.19 ppsm

5.91 ppsm

Nearest

0.20 m

0.18 m

0.28 m

0.16 m

0.19 m

0.25 m

0.16 m

0.36 m

0.23 m

0.07 m

0.20 m

0.07 m

0.17 m

0.26 m

0.20 m

0.20 m

0.04 m

0.23 m

0.31 m

0.22 m

0.16 m

0.13 m

0.26 m

0.14 m

0.28 m

0.11 m

0.06 m

0.03 m

Slope

1.43°

2.58°

3.44°

8.53°

1.15°

1.82°

2.00°

3.15°

1.43°

1.43°

1.42°

0.86°

3.24°

2.58°

3.44°

2.29°

0.86°

3.43°

2.02°

2.86°

0.81°

6.05°

1.15°

2.00°

0.86°

1.72°

2.43°

1.15°

DEM Dz

-1.97 cm

-4.26 cm

-3.33 cm

-3.54 cm

-5.35 cm

1.30 cm

2.62 cm

-1.54 cm

-2.21 cm

2.15 cm

-1.52 cm

-0.98 cm

1.32 cm

-0.79 cm

-3.05 cm

0.44 cm

-2.80 cm

5.72 cm

0.76 cm

2.83 cm

-0.09 cm

3.55 cm

-0.93 cm

-2.81 cm

-2.67 cm

-0.19 cm

-1.71 cm

-4.14 cm
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Control Point Breakdown (continued)

Point

BE059

BE060

BE061

BE062

BE063

BE064

BE065

BE066

BE067

BE068

BE069

BE070

BE071

BE072

BE073

BE074

BE075

BE076

BE077

BE078

BE079

BE080

BE081

BE082

BE083

BE084

BE085

BE086

Type

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

Page
Ground (LAS Points)

Dz

-2.54 cm

2.21 cm

-2.37 cm

-0.67 cm

-1.53 cm

-0.91 cm

7.35 cm

-3.55 cm

1.20 cm

3.52 cm

5.56 cm

-1.49 cm

4.70 cm

11.55 cm

6.38 cm

-1.53 cm

-4.30 cm

4.23 cm

-6.80 cm

2.71 cm

5.54 cm

5.28 cm

8.20 cm

0.36 cm

-1.26 cm

-3.06 cm

-6.98 cm

2.97 cm

Density

7.00 ppsm

8.95 ppsm

7.18 ppsm

7.46 ppsm

6.51 ppsm

8.21 ppsm

11.07 ppsm

11.11 ppsm

6.97 ppsm

7.46 ppsm

9.44 ppsm

8.10 ppsm

14.18 ppsm

11.78 ppsm

13.16 ppsm

10.01 ppsm

8.67 ppsm

6.79 ppsm

7.78 ppsm

7.46 ppsm

8.49 ppsm

9.41 ppsm

6.79 ppsm

7.11 ppsm

8.38 ppsm

7.14 ppsm

8.49 ppsm

8.88 ppsm

Nearest

0.12 m

0.06 m

0.25 m

0.02 m

0.20 m

0.12 m

0.19 m

0.24 m

0.23 m

0.09 m

0.21 m

0.09 m

0.05 m

0.13 m

0.07 m

0.24 m

0.08 m

0.27 m

0.09 m

0.09 m

0.22 m

0.13 m

0.10 m

0.16 m

0.34 m

0.24 m

0.03 m

0.08 m

Slope

3.04°

6.84°

2.58°

2.58°

7.13°

1.42°

5.05°

1.62°

4.29°

3.43°

1.62°

1.43°

0.57°

5.45°

2.63°

2.29°

4.04°

1.43°

3.04°

2.00°

3.15°

5.43°

4.29°

6.65°

2.86°

3.15°

4.00°

3.72°

DEM Dz

-1.03 cm

2.87 cm

-1.28 cm

-0.17 cm

-0.33 cm

-0.86 cm

7.26 cm

-3.04 cm

1.66 cm

1.61 cm

6.06 cm

-0.89 cm

4.29 cm

10.74 cm

5.98 cm

-1.09 cm

-3.92 cm

4.32 cm

-6.90 cm

3.25 cm

5.73 cm

4.77 cm

9.79 cm

0.06 cm

-1.04 cm

-2.57 cm

-6.75 cm

3.28 cm
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Control Point Breakdown (continued)

Point

BE087

BE088

BE089

BE090

BE091

BE092

BE093

BE094

BE095

BE096

BE097

BE098

BE099

BE100

BE101

BE102

BE103

BE104

BE105

BE106

BE107

BE108

BE109

BE110

BE111

BE112

BE113

BE114

Type

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

Page
Ground (LAS Points)

Dz

-1.16 cm

-0.03 cm

0.06 cm

-0.76 cm

-1.80 cm

6.02 cm

-3.27 cm

3.41 cm

-5.24 cm

7.00 cm

-0.53 cm

1.81 cm

4.54 cm

2.29 cm

-1.26 cm

3.05 cm

-0.41 cm

0.91 cm

-3.11 cm

-7.37 cm

1.07 cm

-4.22 cm

5.97 cm

1.87 cm

-2.57 cm

1.80 cm

0.87 cm

1.00 cm

Density

8.13 ppsm

8.42 ppsm

7.85 ppsm

5.76 ppsm

9.94 ppsm

7.89 ppsm

7.14 ppsm

8.24 ppsm

10.86 ppsm

8.24 ppsm

9.05 ppsm

12.98 ppsm

8.67 ppsm

8.24 ppsm

6.22 ppsm

10.22 ppsm

6.93 ppsm

8.88 ppsm

9.48 ppsm

7.71 ppsm

8.21 ppsm

8.45 ppsm

8.28 ppsm

8.17 ppsm

3.43 ppsm

8.91 ppsm

8.77 ppsm

8.24 ppsm

Nearest

0.21 m

0.28 m

0.02 m

0.27 m

0.20 m

0.11 m

0.23 m

0.16 m

0.06 m

0.16 m

0.03 m

0.03 m

0.18 m

0.07 m

0.23 m

0.21 m

0.25 m

0.20 m

0.20 m

0.19 m

0.14 m

0.21 m

0.05 m

0.19 m

0.30 m

0.11 m

0.27 m

0.03 m

Slope

3.84°

2.23°

2.29°

2.23°

1.72°

3.84°

2.29°

1.01°

1.22°

4.00°

2.58°

2.29°

2.86°

1.43°

5.05°

2.29°

1.72°

1.22°

2.02°

3.44°

3.44°

2.63°

2.43°

5.99°

2.00°

3.84°

2.02°

2.83°

DEM Dz

-1.77 cm

0.28 cm

0.12 cm

-1.52 cm

-2.04 cm

5.95 cm

-3.55 cm

2.37 cm

-5.20 cm

7.15 cm

-1.46 cm

1.13 cm

3.83 cm

2.95 cm

-0.54 cm

2.52 cm

-0.03 cm

0.51 cm

-3.84 cm

-6.00 cm

0.80 cm

-3.48 cm

6.64 cm

1.89 cm

-3.22 cm

1.94 cm

2.42 cm

2.05 cm
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104
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107
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110

111
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Control Point Breakdown (continued)

Point

BE115

UA001

UA002

UA003

UA004

UA005

UA006

UA007

UA008

UA009

UA010

UA011

UA012

UA013

UA014

UA015

UA016

UA017

UA018

UA019

UA020

UA021

UA022

UA023

UA024

UA025

UA026

UA027

Type

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

Page
Ground (LAS Points)

Dz

-0.70 cm

-3.20 cm

-1.98 cm

-2.51 cm

-6.32 cm

3.79 cm

-4.26 cm

3.20 cm

-5.48 cm

-5.61 cm

-5.44 cm

-4.25 cm

-4.88 cm

1.45 cm

-2.53 cm

5.89 cm

0.61 cm

0.66 cm

0.11 cm

-5.20 cm

-0.29 cm

5.03 cm

2.28 cm

-1.88 cm

7.48 cm

1.30 cm

0.86 cm

1.96 cm

Density

11.74 ppsm

6.61 ppsm

7.64 ppsm

7.29 ppsm

6.22 ppsm

8.03 ppsm

6.83 ppsm

9.16 ppsm

7.36 ppsm

6.58 ppsm

8.42 ppsm

7.29 ppsm

5.23 ppsm

6.97 ppsm

5.73 ppsm

7.92 ppsm

7.18 ppsm

10.36 ppsm

11.42 ppsm

5.45 ppsm

8.91 ppsm

6.72 ppsm

9.16 ppsm

7.11 ppsm

11.21 ppsm

7.75 ppsm

5.91 ppsm

10.19 ppsm

Nearest

0.12 m

0.21 m

0.19 m

0.12 m

0.18 m

0.23 m

0.27 m

0.11 m

0.18 m

0.10 m

0.12 m

0.26 m

0.18 m

0.33 m

0.24 m

0.15 m

0.32 m

0.26 m

0.11 m

0.27 m

0.11 m

0.27 m

0.12 m

0.22 m

0.09 m

0.13 m

0.20 m

0.12 m

Slope

2.02°

5.43°

1.72°

2.29°

3.04°

2.29°

8.84°

1.22°

1.42°

1.15°

4.86°

6.45°

2.58°

4.29°

10.76°

1.82°

1.01°

10.61°

2.00°

2.02°

3.04°

3.43°

1.72°

4.29°

3.24°

2.43°

1.15°

3.15°

DEM Dz

-0.86 cm

-3.42 cm

-2.53 cm

-3.44 cm

-6.28 cm

2.00 cm

-4.57 cm

3.38 cm

-5.58 cm

-6.56 cm

-3.40 cm

-4.60 cm

-5.39 cm

1.67 cm

-2.70 cm

6.13 cm

1.10 cm

1.44 cm

1.06 cm

-4.27 cm

0.30 cm

4.42 cm

2.89 cm

-2.66 cm

7.70 cm

1.93 cm

0.06 cm

1.92 cm

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155



Control Point Breakdown (continued)

Point

UA028

UA029

UA030

UA031

UA032

UA033

UA034

UA035

UA036

UA037

UA038

UA039

UA040

UA041

UA042

UA043

UA044

UA045

UA046

UA047

UA048

UA049

UA050

UA051

UA052

FR001

FR002

FR003

Type

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

NVA

VVA

VVA

VVA

Page
Ground (LAS Points)

Dz

3.70 cm

8.56 cm

-2.63 cm

-0.68 cm

2.41 cm

4.94 cm

3.57 cm

-2.29 cm

4.50 cm

-2.41 cm

0.00 cm

-5.83 cm

-0.10 cm

-1.16 cm

4.43 cm

-4.06 cm

-3.25 cm

2.25 cm

-2.48 cm

2.27 cm

-2.02 cm

-1.68 cm

-6.89 cm

-5.49 cm

1.91 cm

1.93 cm

4.09 cm

3.38 cm

Density

7.53 ppsm

13.30 ppsm

7.04 ppsm

6.90 ppsm

6.33 ppsm

8.63 ppsm

8.88 ppsm

7.32 ppsm

15.81 ppsm

3.93 ppsm

7.78 ppsm

5.69 ppsm

13.12 ppsm

12.80 ppsm

8.63 ppsm

10.54 ppsm

9.02 ppsm

4.92 ppsm

6.83 ppsm

10.22 ppsm

10.93 ppsm

6.83 ppsm

5.45 ppsm

8.52 ppsm

8.21 ppsm

2.44 ppsm

2.79 ppsm

2.26 ppsm

Nearest

0.18 m

0.19 m

0.18 m

0.07 m

0.16 m

0.09 m

0.05 m

0.09 m

0.07 m

0.20 m

0.32 m

0.05 m

0.10 m

0.07 m

0.17 m

0.13 m

0.04 m

0.31 m

0.19 m

0.07 m

0.09 m

0.13 m

0.21 m

0.29 m

0.07 m

0.31 m

0.24 m

0.23 m

Slope

1.72°

5.05°

2.58°

2.58°

1.22°

5.14°

4.57°

2.29°

2.58°

1.15°

1.82°

7.69°

5.43°

2.86°

2.63°

4.65°

1.43°

1.42°

1.01°

5.14°

0.86°

1.42°

1.43°

1.72°

5.05°

7.85°

9.09°

4.45°

DEM Dz

2.55 cm

7.88 cm

-2.42 cm

-0.53 cm

3.15 cm

5.23 cm

3.63 cm

-4.16 cm

4.37 cm

-2.08 cm

-0.54 cm

-6.00 cm

-0.02 cm

-2.21 cm

4.22 cm

-4.70 cm

-3.60 cm

2.01 cm

-1.58 cm

1.70 cm

-2.19 cm

-1.46 cm

-6.24 cm

-5.00 cm

1.64 cm

1.32 cm

1.55 cm

5.18 cm

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183



Control Point Breakdown (continued)

Point

FR004

FR005

FR006

FR007

FR008

FR009

FR010

FR011

FR012

FR013

FR014

FR015

FR016

FR017

FR018

FR019

FR020

SH003

SH004

SH005

SH006

SH007

SH008

SH009

SH010

SH011

SH012

SH013

Type

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

Page
Ground (LAS Points)

Dz

0.05 cm

7.90 cm

-4.33 cm

8.43 cm

5.93 cm

1.68 cm

7.91 cm

-0.80 cm

-6.23 cm

2.80 cm

-5.65 cm

-1.20 cm

2.54 cm

8.07 cm

3.40 cm

4.73 cm

3.71 cm

0.70 cm

8.92 cm

7.17 cm

0.39 cm

13.41 cm

1.08 cm

10.60 cm

4.76 cm

7.37 cm

6.42 cm

7.63 cm

Density

4.60 ppsm

5.73 ppsm

7.99 ppsm

8.70 ppsm

2.51 ppsm

2.62 ppsm

4.70 ppsm

7.67 ppsm

1.87 ppsm

9.51 ppsm

1.56 ppsm

1.80 ppsm

0.71 ppsm

4.56 ppsm

2.19 ppsm

6.08 ppsm

1.17 ppsm

4.74 ppsm

6.61 ppsm

5.84 ppsm

6.51 ppsm

6.01 ppsm

7.57 ppsm

5.27 ppsm

4.46 ppsm

5.20 ppsm

7.39 ppsm

5.34 ppsm

Nearest

0.31 m

0.21 m

0.21 m

0.10 m

1.01 m

0.28 m

0.12 m

0.11 m

0.21 m

0.04 m

0.24 m

0.25 m

1.07 m

0.19 m

0.52 m

0.18 m

0.33 m

0.68 m

0.39 m

0.29 m

0.69 m

0.50 m

0.30 m

0.07 m

0.14 m

0.20 m

0.37 m

0.37 m

Slope

4.85°

5.43°

3.15°

7.41°

12.68°

11.00°

7.45°

4.29°

4.86°

5.25°

2.83°

2.29°

8.81°

4.25°

4.29°

2.29°

6.84°

2.29°

3.44°

5.14°

5.99°

6.25°

4.57°

3.43°

3.24°

3.04°

2.63°

0.61°

DEM Dz

1.63 cm

8.99 cm

-3.12 cm

11.58 cm

5.93 cm

0.77 cm

7.76 cm

1.84 cm

1.27 cm

1.69 cm

-1.24 cm

-2.29 cm

2.41 cm

6.68 cm

2.67 cm

3.77 cm

3.01 cm

1.96 cm

6.85 cm

6.96 cm

-1.12 cm

11.34 cm

0.75 cm

8.22 cm

6.39 cm

9.53 cm

6.88 cm

6.64 cm

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211



Control Point Breakdown (continued)

Point

SH014

SH015

SH016

SH017

SH018

SH019

SH020

SH021

SH022

SH023

SH024

SH025

SH026

SH027

SH028

SH029

SH030

SH031

SH032

SH033

SH034

SH035

SH036

SH037

SH038

SH039

SH040

SH041

Type

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

Page
Ground (LAS Points)

Dz

11.59 cm

10.53 cm

8.75 cm

11.53 cm

6.48 cm

1.91 cm

12.94 cm

17.68 cm

3.54 cm

10.89 cm

10.20 cm

6.45 cm

5.76 cm

28.66 cm

-0.13 cm

26.77 cm

2.04 cm

7.54 cm

20.79 cm

0.76 cm

-3.33 cm

13.56 cm

14.63 cm

12.77 cm

2.33 cm

5.31 cm

14.77 cm

13.98 cm

Density

7.39 ppsm

6.76 ppsm

5.06 ppsm

3.50 ppsm

5.41 ppsm

11.64 ppsm

6.51 ppsm

13.16 ppsm

4.74 ppsm

5.55 ppsm

7.14 ppsm

5.59 ppsm

8.45 ppsm

7.75 ppsm

8.03 ppsm

4.88 ppsm

4.39 ppsm

4.56 ppsm

8.28 ppsm

8.77 ppsm

5.09 ppsm

5.02 ppsm

4.10 ppsm

5.34 ppsm

5.98 ppsm

7.85 ppsm

4.81 ppsm

7.25 ppsm

Nearest

0.20 m

0.36 m

0.50 m

0.57 m

0.59 m

0.47 m

0.30 m

0.08 m

0.22 m

0.64 m

0.33 m

0.41 m

0.13 m

0.09 m

0.42 m

0.13 m

0.26 m

0.70 m

0.25 m

0.63 m

0.42 m

0.59 m

0.34 m

0.33 m

0.51 m

0.36 m

0.77 m

0.10 m

Slope

2.58°

3.72°

4.29°

5.71°

13.71°

2.86°

8.53°

1.62°

1.43°

13.22°

18.52°

6.28°

2.02°

13.71°

1.82°

16.44°

6.45°

5.14°

13.33°

2.02°

3.43°

6.05°

6.56°

4.45°

2.86°

1.72°

11.00°

7.13°

DEM Dz

8.17 cm

8.93 cm

7.45 cm

9.77 cm

4.94 cm

0.99 cm

10.00 cm

14.40 cm

0.84 cm

8.67 cm

14.28 cm

3.98 cm

1.39 cm

21.19 cm

0.39 cm

23.02 cm

1.94 cm

7.61 cm

17.25 cm

-1.46 cm

-4.36 cm

15.39 cm

13.32 cm

10.93 cm

0.64 cm

4.05 cm

13.85 cm

10.51 cm

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239



Control Point Breakdown (continued)

Point

SH042

SH043

SH044

SH045

SH046

SH047

SH048

SH049

SH050

SH051

SH052

SH053

SH054

TG001

TG002

TG003

TG004

TG005

TG006

TG007

TG008

TG009

TG010

TG011

TG012

TG013

TG014

TG015

Type

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

Page
Ground (LAS Points)

Dz

21.32 cm

7.57 cm

10.30 cm

6.24 cm

22.84 cm

11.41 cm

14.90 cm

3.77 cm

16.20 cm

9.08 cm

10.06 cm

1.15 cm

10.98 cm

-2.83 cm

1.02 cm

1.08 cm

7.11 cm

1.13 cm

17.49 cm

0.28 cm

9.88 cm

1.35 cm

8.44 cm

7.48 cm

0.84 cm

22.56 cm

7.84 cm

20.48 cm

Density

4.53 ppsm

2.79 ppsm

5.20 ppsm

6.51 ppsm

6.26 ppsm

6.86 ppsm

4.42 ppsm

5.94 ppsm

6.61 ppsm

12.06 ppsm

6.30 ppsm

8.63 ppsm

5.98 ppsm

8.03 ppsm

9.55 ppsm

8.67 ppsm

5.16 ppsm

8.56 ppsm

5.55 ppsm

7.64 ppsm

8.56 ppsm

6.51 ppsm

7.11 ppsm

5.38 ppsm

8.59 ppsm

9.41 ppsm

9.76 ppsm

5.94 ppsm

Nearest

0.20 m

0.09 m

0.68 m

0.61 m

0.44 m

0.55 m

0.24 m

0.38 m

0.49 m

0.60 m

0.43 m

0.16 m

0.41 m

0.20 m

0.46 m

0.48 m

0.43 m

0.09 m

0.21 m

0.31 m

0.21 m

0.07 m

0.13 m

0.32 m

0.22 m

0.02 m

0.43 m

0.39 m

Slope

9.09°

1.72°

6.28°

11.59°

4.29°

2.86°

4.57°

6.25°

6.28°

6.56°

4.29°

2.86°

3.15°

6.28°

3.72°

4.00°

2.83°

2.63°

8.81°

1.62°

2.63°

4.04°

2.29°

2.29°

6.84°

1.43°

5.65°

5.99°

DEM Dz

18.67 cm

7.88 cm

10.71 cm

5.57 cm

22.86 cm

9.74 cm

9.95 cm

2.65 cm

15.64 cm

7.35 cm

9.66 cm

-1.11 cm

10.36 cm

-3.53 cm

0.82 cm

1.71 cm

9.32 cm

-1.32 cm

17.23 cm

-0.65 cm

11.07 cm

0.97 cm

6.93 cm

6.73 cm

0.13 cm

20.09 cm

6.85 cm

19.31 cm

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267



Control Point Breakdown (continued)

Point

TG016

TG017

TG018

TG019

TG020

TG021

TG023

TG024

TG025

TG026

TG027

TG028

TG029

TG030

TG031

TG032

TG033

TG034

TG035

TG036

TG037

TG038

TG039

TG040

TG041

TG042

TG043

TG044

Type

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

VVA

Page
Ground (LAS Points)

Dz

-2.67 cm

17.10 cm

7.88 cm

17.16 cm

7.10 cm

8.62 cm

9.39 cm

21.67 cm

1.39 cm

-2.06 cm

11.48 cm

14.91 cm

3.34 cm

2.85 cm

7.16 cm

-1.99 cm

9.18 cm

4.95 cm

3.03 cm

3.96 cm

6.98 cm

1.49 cm

6.64 cm

10.74 cm

11.41 cm

2.50 cm

4.07 cm

6.39 cm

Density

7.57 ppsm

6.30 ppsm

6.97 ppsm

8.49 ppsm

8.21 ppsm

7.57 ppsm

5.45 ppsm

6.40 ppsm

11.39 ppsm

6.86 ppsm

7.60 ppsm

4.03 ppsm

8.77 ppsm

7.43 ppsm

6.72 ppsm

8.56 ppsm

6.72 ppsm

7.89 ppsm

5.62 ppsm

9.51 ppsm

6.76 ppsm

6.08 ppsm

7.46 ppsm

6.15 ppsm

5.76 ppsm

10.36 ppsm

6.05 ppsm

8.84 ppsm

Nearest

0.20 m

0.14 m

0.24 m

0.09 m

0.23 m

0.58 m

0.10 m

0.61 m

0.18 m

0.44 m

0.08 m

0.48 m

0.15 m

0.42 m

0.47 m

0.14 m

0.21 m

0.26 m

0.09 m

0.11 m

0.13 m

0.32 m

0.16 m

0.25 m

0.26 m

0.16 m

0.31 m

0.09 m

Slope

2.43°

3.15°

4.45°

3.15°

1.43°

1.82°

7.97°

4.29°

3.84°

2.86°

4.65°

0.81°

2.83°

1.62°

1.62°

1.15°

2.29°

5.45°

16.17°

3.44°

2.00°

21.31°

5.65°

1.43°

5.14°

0.81°

9.37°

3.43°

DEM Dz

-3.65 cm

19.44 cm

4.72 cm

14.89 cm

6.82 cm

8.02 cm

8.32 cm

23.18 cm

0.83 cm

-2.66 cm

8.46 cm

13.82 cm

3.07 cm

3.32 cm

6.61 cm

-1.57 cm

10.25 cm

5.01 cm

0.88 cm

2.13 cm

7.58 cm

3.17 cm

6.66 cm

10.15 cm

9.41 cm

1.45 cm

3.73 cm

7.19 cm

268

269

270

271

272

273

274

275

276
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279
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282
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287

288
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290
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292
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295



Control Point Breakdown (continued)

Point

TG045

TG046

TG047

TG048

TG049

TG050

TG051

Type

VVA

VVA

VVA

VVA

VVA

VVA

VVA

Page
Ground (LAS Points)

Dz

13.48 cm

9.30 cm

2.27 cm

5.46 cm

1.73 cm

1.57 cm

3.08 cm

Density

6.33 ppsm

6.15 ppsm

7.32 ppsm

8.35 ppsm

8.28 ppsm

9.66 ppsm

7.85 ppsm

Nearest

0.16 m

0.31 m

0.23 m

0.41 m

0.14 m

0.08 m

0.19 m

Slope

8.25°

3.43°

10.61°

7.69°

1.72°

1.22°

1.72°

DEM Dz

11.18 cm

8.52 cm

3.54 cm

5.43 cm

1.74 cm

-0.47 cm

2.44 cm

296

297

298

299

300

301

302
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BE
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2 

 (N
VA

)

Ground (LAS Points)
Dz -4.49 cm

Density 7.22 ppsm

Nearest 0.26 m

Slope 4.29°

General
Name BE002

Type NVA

Known Z 377.44 m

DEM Dz -3.98 cm

BE002

Project Context World Imagery

375.61 m

378.14 m

Cross Section - West to East

376.69 m

377.62 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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z  
 1
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DE

M
 D

z  
 0

.5
2 

cm
BE

00
3 

 (N
VA

)

Ground (LAS Points)
Dz 1.74 cm

Density 5.38 ppsm

Nearest 0.11 m

Slope 3.15°

General
Name BE003

Type NVA

Known Z 445.00 m

DEM Dz 0.52 cm

BE003

Project Context World Imagery

444.13 m

446.57 m

Cross Section - North to South

444.80 m

446.10 m

Cross Section - East to West

Intensity

LAS Points TIN DEM



Gr
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z  
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DE
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 -0
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cm
BE
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 (N
VA

)

Ground (LAS Points)
Dz -1.33 cm

Density 7.64 ppsm

Nearest 0.12 m

Slope 4.29°

General
Name BE004

Type NVA

Known Z 497.58 m

DEM Dz -0.83 cm

BE004

Project Context World Imagery

496.18 m

507.44 m

Cross Section - West to East

496.77 m

508.32 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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z  
 0
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DE
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z  
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cm
BE
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 (N
VA

)

Ground (LAS Points)
Dz 0.03 cm

Density 8.35 ppsm

Nearest 0.04 m

Slope 2.00°

General
Name BE005

Type NVA

Known Z 226.80 m

DEM Dz 0.01 cm

BE005

Project Context World Imagery

226.43 m

228.95 m

Cross Section - West to East

226.22 m

228.38 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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 -4
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BE
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 (N
VA

)

Ground (LAS Points)
Dz -5.94 cm

Density 9.94 ppsm

Nearest 0.09 m

Slope 1.01°

General
Name BE006

Type NVA

Known Z 1063.84 m

DEM Dz -4.74 cm

BE006

Project Context World Imagery

1063.42 m

1074.99 m

Cross Section - Southwest to Northeast

1063.73 m

1064.80 m

Cross Section - Northwest to Southeast

Intensity

LAS Points TIN DEM
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 (N
VA

)

Ground (LAS Points)
Dz -3.27 cm

Density 8.17 ppsm

Nearest 0.17 m

Slope 5.65°

General
Name BE007

Type NVA

Known Z 572.67 m

DEM Dz -2.40 cm

BE007

Project Context World Imagery

572.18 m

573.37 m

Cross Section - Northwest to Southeast

572.35 m

572.82 m

Cross Section - Northeast to Southwest

Intensity

LAS Points TIN DEM
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 (N
VA

)

Ground (LAS Points)
Dz 0.54 cm

Density 11.78 ppsm

Nearest 0.13 m

Slope 4.04°

General
Name BE008

Type NVA

Known Z 1637.93 m

DEM Dz 0.54 cm

BE008

Project Context World Imagery

1635.17 m

1640.27 m

Cross Section - Northwest to Southeast

1634.85 m

1638.35 m

Cross Section - Northeast to Southwest

Intensity

LAS Points TIN DEM
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 (N
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)

Ground (LAS Points)
Dz 4.24 cm

Density 7.57 ppsm

Nearest 0.28 m

Slope 3.72°

General
Name BE009

Type NVA

Known Z 667.99 m

DEM Dz 4.80 cm

BE009

Project Context World Imagery

667.39 m

668.81 m

Cross Section - West to East

667.90 m

668.12 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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Ground (LAS Points)
Dz -0.75 cm

Density 8.13 ppsm

Nearest 0.11 m

Slope 1.62°

General
Name BE010

Type NVA

Known Z 720.03 m

DEM Dz -0.49 cm

BE010

Project Context World Imagery

718.92 m

722.63 m

Cross Section - Northwest to Southeast

719.07 m

720.16 m

Cross Section - Northeast to Southwest

Intensity

LAS Points TIN DEM
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 (N
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)

Ground (LAS Points)
Dz 3.03 cm

Density 9.48 ppsm

Nearest 0.21 m

Slope 2.00°

General
Name BE011

Type NVA

Known Z 803.24 m

DEM Dz 3.12 cm

BE011

Project Context World Imagery

802.89 m

814.23 m

Cross Section - West to East

802.88 m

810.27 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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 (N
VA

)

Ground (LAS Points)
Dz -7.26 cm

Density 8.06 ppsm

Nearest 0.09 m

Slope 2.43°

General
Name BE012

Type NVA

Known Z 322.71 m

DEM Dz -4.76 cm

BE012
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Cross Section - North to South

350.68 m

351.62 m

Cross Section - East to West

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 5

.8
9 

cm
DE

M
 D

z  
 6

.1
3 

cm
U

A0
15

  (
N

VA
)

Ground (LAS Points)
Dz 5.89 cm

Density 7.92 ppsm

Nearest 0.15 m

Slope 1.82°

General
Name UA015

Type NVA

Known Z 247.62 m
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Type NVA

Known Z 634.32 m
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Name UA018

Type NVA

Known Z 280.07 m
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Type NVA
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Name UA020

Type NVA

Known Z 437.71 m
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Name UA021

Type NVA

Known Z 245.14 m
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244.71 m

245.38 m

Cross Section - North to South

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 2

.2
8 

cm
DE

M
 D

z  
 2

.8
9 

cm
U

A0
22

  (
N

VA
)

Ground (LAS Points)
Dz 2.28 cm

Density 9.16 ppsm

Nearest 0.12 m

Slope 1.72°

General
Name UA022

Type NVA
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Name UA023

Type NVA

Known Z 406.52 m
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Name UA024

Type NVA

Known Z 1874.04 m
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Name UA025

Type NVA

Known Z 578.76 m
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Name UA026

Type NVA

Known Z 326.22 m
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Cross Section - North to South
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Type NVA
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Name UA028

Type NVA

Known Z 683.68 m

DEM Dz 2.55 cm

UA028

Project Context World Imagery

682.14 m

695.14 m

Cross Section - West to East
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Name UA029

Type NVA

Known Z 2092.91 m

DEM Dz 7.88 cm
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Name UA030

Type NVA

Known Z 243.10 m

DEM Dz -2.42 cm
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Type NVA
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Name UA032

Type NVA

Known Z 290.38 m
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Type NVA

Known Z 243.62 m
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Name UA034

Type NVA

Known Z 258.42 m
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Name UA035

Type NVA

Known Z 380.12 m
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Type NVA
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Type NVA
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Type NVA
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Type NVA
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Type NVA
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Known Z 389.35 m

DEM Dz -1.58 cm

UA046

Project Context World Imagery

389.19 m

389.91 m

Cross Section - Northwest to Southeast

389.09 m

393.47 m

Cross Section - Northeast to Southwest

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 2

.2
7 

cm
DE

M
 D

z  
 1

.7
0 

cm
U

A0
47

  (
N

VA
)

Ground (LAS Points)
Dz 2.27 cm

Density 10.22 ppsm

Nearest 0.07 m

Slope 5.14°

General
Name UA047

Type NVA

Known Z 1636.51 m

DEM Dz 1.70 cm

UA047

Project Context World Imagery

1633.37 m

1639.28 m

Cross Section - West to East

1635.44 m

1637.25 m

Cross Section - North to South

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 -2

.0
2 

cm
DE

M
 D

z  
 -2

.1
9 

cm
U

A0
48

  (
N

VA
)

Ground (LAS Points)
Dz -2.02 cm

Density 10.93 ppsm

Nearest 0.09 m

Slope 0.86°

General
Name UA048

Type NVA

Known Z 365.43 m

DEM Dz -2.19 cm

UA048

Project Context World Imagery

365.20 m

365.67 m

Cross Section - West to East

365.30 m

365.59 m

Cross Section - North to South

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 -1

.6
8 

cm
DE

M
 D

z  
 -1

.4
6 

cm
U

A0
49

  (
N

VA
)

Ground (LAS Points)
Dz -1.68 cm

Density 6.83 ppsm

Nearest 0.13 m

Slope 1.42°

General
Name UA049

Type NVA

Known Z 389.75 m

DEM Dz -1.46 cm

UA049

Project Context World Imagery

389.32 m

390.01 m

Cross Section - Northwest to Southeast

389.30 m

398.23 m

Cross Section - Northeast to Southwest

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 -6

.8
9 

cm
DE

M
 D

z  
 -6

.2
4 

cm
U

A0
50

  (
N

VA
)

Ground (LAS Points)
Dz -6.89 cm

Density 5.45 ppsm

Nearest 0.21 m

Slope 1.43°

General
Name UA050

Type NVA

Known Z 344.44 m

DEM Dz -6.24 cm

UA050

Project Context World Imagery

344.21 m

344.61 m

Cross Section - West to East

344.07 m

344.58 m

Cross Section - North to South

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 -5

.4
9 

cm
DE

M
 D

z  
 -5

.0
0 

cm
U

A0
51

  (
N

VA
)

Ground (LAS Points)
Dz -5.49 cm

Density 8.52 ppsm

Nearest 0.29 m

Slope 1.72°

General
Name UA051

Type NVA

Known Z 249.10 m

DEM Dz -5.00 cm

UA051

Project Context World Imagery

248.45 m

252.68 m

Cross Section - West to East

248.37 m

259.98 m

Cross Section - North to South

Intensity

LAS Points TIN DEM



Gr
ou

nd
 L

AS
 D

z  
 1

.9
1 

cm
DE

M
 D

z  
 1

.6
4 

cm
U

A0
52

  (
N

VA
)

Ground (LAS Points)
Dz 1.91 cm

Density 8.21 ppsm

Nearest 0.07 m

Slope 5.05°

General
Name UA052

Type NVA
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Cross Section - West to East

740.83 m

741.36 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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Ground (LAS Points)
Dz 2.27 cm

Density 7.32 ppsm

Nearest 0.23 m

Slope 10.61°

General
Name TG047

Type VVA

Known Z 374.10 m

DEM Dz 3.54 cm

TG047

Project Context World Imagery

373.46 m

374.96 m

Cross Section - Northwest to Southeast

373.49 m

374.84 m

Cross Section - Northeast to Southwest

Intensity

LAS Points TIN DEM
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Ground (LAS Points)
Dz 5.46 cm

Density 8.35 ppsm

Nearest 0.41 m

Slope 7.69°

General
Name TG048

Type VVA

Known Z 973.86 m

DEM Dz 5.43 cm

TG048

Project Context World Imagery

972.97 m

974.30 m

Cross Section - West to East

973.54 m

974.91 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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Ground (LAS Points)
Dz 1.73 cm

Density 8.28 ppsm

Nearest 0.14 m

Slope 1.72°

General
Name TG049

Type VVA

Known Z 423.47 m

DEM Dz 1.74 cm

TG049

Project Context World Imagery

423.12 m

433.05 m

Cross Section - West to East

423.23 m

423.90 m

Cross Section - North to South

Intensity

LAS Points TIN DEM
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Ground (LAS Points)
Dz 1.57 cm

Density 9.66 ppsm

Nearest 0.08 m

Slope 1.22°

General
Name TG050

Type VVA

Known Z 602.10 m

DEM Dz -0.47 cm

TG050

Project Context World Imagery

601.84 m

602.32 m

Cross Section - Northwest to Southeast

601.92 m

602.30 m

Cross Section - Northeast to Southwest

Intensity
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Ground (LAS Points)
Dz 3.08 cm

Density 7.85 ppsm

Nearest 0.19 m

Slope 1.72°

General
Name TG051

Type VVA

Known Z 572.28 m

DEM Dz 2.44 cm

TG051

Project Context World Imagery

572.10 m

572.71 m

Cross Section - West to East

571.98 m

572.72 m

Cross Section - North to South

Intensity

LAS Points TIN DEM


