FUGRO EARTHDATA, INC.

Collection Report — USGS Lidar
Acquisition

Upper Delta Plain, LA Lidar
Prepared for:

United States Geological Survey
1400 Independence Road

Rolla, MO 65401

(573) 308-3810

May 3, 2017

USGS Contract: ~ G11PC00014
USGS Task Order: G15PD00936




-I"uﬁnn
USGS

COLLECTION REPORT

Fugro was tasked with planning, acquiring, processing, and producing derivative products of lidar data collected at
an aggregate nominal pulse spacing (ANPS) of 0.7 meters (2ppsm), including overlap, for an Area of Interest (AOI)
defined as the Upper Delta Plain in the south eastern portion of Louisiana. The AOI covers approximately 3,805
square miles. A 100-meter buffer was added to the AOI covering approximately 3,843 square miles; all products
will be generated to the limit of this buffered boundary.

Lidar data, and derivative products produced in compliance with the task order will be based on the “U.S.
Geological Survey National Geospatial Program Lidar Base Specification Version 1.2". In addition to the
Specification Requirements, the task order will meet NEEA QL2.

Acquisition occurred during the acceptable collection windows that existed between January 23 and March 20,
2017; with a re-flight occurring on April 24, 2017.
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Figure 1: Flight plan
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The following is detail on the lidar acquisition covering the Upper Delta Plain, LA lidar buffered boundary.

Collections: 32

Collection Dates: January 23" — March 20", 2017; April 24™, 2017
Field of View (FOV): 60 degrees

Average Point Density (planned): 2 ppsm

Flight Level(s) AMT: 3281 ft, 4400 ft

Sensor Type(s): Riegl LMS-Q680i, Riegl LMS-Q780

Sensor Serial Number(s): 165, 961, 216
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Figure 2: Executed Collection Footprints

All acquired lidar data was QC’d and accepted for processing.

Below are the acquisition logs and GPS plots from all collections covering the Upper Delta Plain, LA lidar buffered
boundary.
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Acquisition and Processing details ----- Collection 1 (January 23, 2017)

Log:
6.9 Lift Bagin Lift End | rr Fit| Hobbs) I = =
T e et o] o e W Riag)
i 5 A KHUM i 434 4.50 4.5 uction Flight Log
Fugro Geospatial, Inc. | AQ80-50-00-02
R Froject Name System Unit L] Ground Temp®C Min Range’ Data Logger Drives
15004000 Upper Delta 680i 165 FMU-300 13.0 i 17.0 2100 DRE80-13
Flight Date GPS Day Lift Sun” Selar Times (uTc) Pulse Rate Fhing Temp °C Max Range' Download Drive
23-Jan-17 17-023 1 240 10.0 i 10.0 4052 NS1TB-57
Mission ID  (yymmdd_Sen_Jeb_Lift) Aircraft | Aimport ID FMS UTC | AMT (fty | Speed | FOV | Scan Rate iz | MTA] miWPT | ARm Sefting | Humidity @ Alt Shipping Track
170123_165_15004000_01 NE2912 | KHUM -6 | 3281 | 145 60 130 2 | 0.374 | 20.88 | 20.85 58 778255129949
Pilot #1 Pilot #2 Operator #1 Operator #2
Randy Green Riley Forsyth
Base 11D Location Rec ID Ant 1D AR (m) Start Tme (U1C) Stop Time (TG} | GPS Flename | Operator Data
016 KHUM GR3-4 GR3-4 1.8 UNIT40122m.tps Riley Forsyth Shipped
FEght # Wpt Distance uTc Fit | Akiude | Speed | Scan NI
Area FGl | Chent | From| To |Begin End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
15:58:008 16:03:00 (Ground Static at KHUM o9 1.4
16.29.00f 16:34:00 loverfly ENGG cors 1 1.0
16:41:00 pre acquisition s turn 12| 1.0
UpDeltad | 42 1 B 1] 3 | 1647:00] 16:48:00) N | 3,180 118 12| 1.0
41 [ 1 3 0 | 1654:008 16:55000 5 | 3.130 143 0] 1.2
40 1 3 0 3 | 17.00:00] 17:02:000 M | 3.180 104 0] 1.2
39 3} 1 3 0 | 17.05:00; 17:08:000 5 | 3170 143 10| 1.2
38 ' 0 | 36| 1712:00f 1713000 N | 3.230 111 0] 11
37 9 1 487 0 | 171800F 171200 5 | 3.235 142 10 11
36 1 10| 0 | 54| 172400f 17:2600f M | 3315 115 10| 10
36 10 1 54 1] 17:29:000 17:31:000 5 | 3.310 141 calibration line 0] 1.0
k) 1 13 | 0 | 7.2 | 17:3500] 17:3800] N | 3.270 17 10| 10
34 14 1 T&y 0 | 174200y 1744000 5 | 3,300 140 10| 10
33 1 15 | 0 |} 84 | 174800 17:51.000 N | 3.260 111 1] 10
32 20 1 |[114) 0 | 17:56:00] 17:59:00] s | 3,255 139 1] 1.0
k3l 1 22 0 P126] 12:03:001 18:07.00) N | 3.265 119 0] 14
30 28 1 | 163 0 | 1814:00] 181800 s | 3,160 1M 9113
29 1 32 0 P187] 1821:001 18:27:00) N | 3.280 119 10) 1.2
28 36 1 |211) 0 | 1830:00] 18:3%:00) s | 3.215 138 1] 14
27 1 37 0 217 | 18:40:008 13:46:000 N 3.250 130 11 11
26 38 1 223 o 18:50:00f 1355000 5 3,330 144 " 1.1
25 1 43 0 1253] 19:00:00f 19:07.00] N | 3.380 124 1] 11
24 44 1 | 2588 0 | 19:10:008 191600 S | 3340 145 12| 10
23 1 45 | 0 |265| 19:20:00f 1927000 N | 3290 129 11|13
UpDeltaX | 5 1 44 0 1259 19:34:008 1940000 E | 3260 134 12| 12
19:41:00 post acquisition s tum 1M1 13
19:53:00f 19:58:00 overfly ENGE cors 1] 14
20:18:00f 20:23.00 ground stalic at KHUM 1] 1.2
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Trajectory and GPS Plots:
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Quality Factor
7
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Combined RMS
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Acquisition and Processing details

Log:

Collection 2 (January 26, 2017)

—l-'ut;nn

Lift Begin Lift End Fit Fiif Hobhs| I on =
E"‘ |
cCRO Airport Chocks Hobbs)  Airport] Chocks Hobbs Duration Hrs| Hrsgl Actvity ol Rlegl
I 1 KHUM 1216 381.3] KHUM | 1712 386 2 456 500 4 8J0800-Production 3
E G tial 1 ) Flight Log
ugro seospaual, Inc.j— AOBD-50-00-02
FGlJob # Project Mame System Lnit WL Ground Temp™C Nin Range' Data Logger Drives
15004000 Upper Delta 680 165 FL-a00 1201120 2100 DR830-12
Flight Date GRS Day Lift Sun® Solar Times (uTc) Fulse Rate Flying Temp *C Max Range' Download Drive
26-Jar-17 17-026 2 240 8.0 | 6.0 4052 NS1TE-61
Mission 1D (yymmdd_Sen_Job_Li Alrcraft Airpor 1D FMS UTC] AMT () | Speed FOY | Scan Rate (Hz) [ MTA] miwPT Altm Setting Hurnidity @ Alt Shipping Track
170126_185_15004000_02 HB2812 | KHUM -8 | 3281 | 145 80 130 2 | 0.374 | 30.08 | 30.18 51
Pilot #1 Pilat #2 Operator # Operator #2
Randy Gresh Riley Farzsyth
Base 1 1D Location ReclID AntiD ARP (m) Start Time (UTC) Stop Time (UTCY GPS Filename Operator Data
018 KHUM GR3-4 GR3-4 1.8 UNIT40126l.tps Rilay Farayth Shipped
Flight # Wt Distance uTtc Fit | Adtitude | Speed Scan
Comments and Conditions
Area FGl i1 Client |Fromi To |Beging End Start End Dir (GPE) {knots} Rate S¥s | PDOP
12:24:008 12:29:00 Ground Static at KHUM m| 12
128500 13:00:00 owerfly ENGE cors 9 1.3
153:01:00 pre acquisition stum 3|13
UpDettad | 22 1 45 0 |265)| 1307000 1374000 N | 3,180 123 ml 12
21 a3 1 |31.3] o [ 131700 1325000 5 | 3,175 144 9|13
20 1 53 0 |313) 132300 133700 N | 3,205 123 g |12
18 a5 1 |328] 0 | 134000 1348000 5 | 3.220 142 gl 11
18 1 55 0 |325]| 13:58:.000 1407000 N | 3,240 122 9|12
17 a5 1 |528% 0 [ 149000 140000 S| 3,218 140 ml 1z
18 1 55 0 §325) 142200 1431000 N | 3,180 122 1wl 13
15 a3 1 |31.3% 0 | 1433008 1446000 5 | 3318 145 ml 12
13 1 10 0 54 | 14:50:00f 1452000 N | 3,215 122 calioration line m| 12
14 1 53 0 §313| 1458:.008 1807000 N | 3,280 117 LN
13 g2 1 |307] 0 [ 1511000 138000 5 | 3,240 145 mf 11
12 1 52 0 |307| 1223000 1831000 N | 3,130 131 9|13
" a2 1 |30.7] 0 | 1=3g00] 1842000 5 | 3,205 143 9|13
10 1 52 0 |307| 1348000 155300 N | 3,200 123 g |13
9 g2 1 |307] 0 | 1552300 1606000 S | 3,145 136 mf 11
UpDeltax B B0 | 40 | 355235 | 16:1500f 161600 W | 3,130 137 "l
5 1 20 0 {114 1623008 1626000 E | 3,255 132 12| 10
16:26:001 post acquisition s turn 120 11
16:37:00F 16:42.00 owerfly ENGE cors 121 1.0
17:03:00f 17:08:00 Ground Static at KHUM wm| 10
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Trajectory and GPS Plots:
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Quality Factor
7

Quality Factor
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Combined Forward/Reverse Separation
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Combined RMS
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Acquisition and Processing details

Log:

Collection 3 (January 26, 2017)

_l'-llGR(l

592 Lift Begin 1 Lift End 5] | Hobbs) I = 2
Airport | Chocks | Heobbs| Arport] Chocks | Hotbs | Durstion|  Hrs|  Hrs|  Acwity E -~ R ieg |
I e T | RHUM | 1758 | a862] KHUM | 2222 3907]  4:29] 4.50] 4 5]0500 Product
E .. 3 s o E ucuon -
E G tial. | Flight Log
ugro Geospatal, InC.— AO80-50-00-02
FolJob # Froject Mame System Unit MO Ground Temp G| Win Range' Dala Logger Drves
15004000 Upper Delta 680i 165 FMU-300 13.0 i 10.0 2100 DRE80-15
Flight Date GFE Day TRt Sun” Sclar Times (UTc) Fulse Rate Flying Temp 'C | Max Range' Download Orive
28-Jan-17 17-026 3 240 6.0 i 5.0 4052 NS1TB-54
Mission 1D [yymmid_sen_sb_Litt) Aircraft | Airport 1D FMS | UTC| AMT (fy | Speed | FOW | Sean Rate ooz | MTA] maWWeT | ARm Sefling | Humidity @ At Shipping Track
170126_165_15004000_03 NE2912 | KHUM -6 | 3281 | 145 60 130 2| 0.374 | 3015 | 35
Pilot #1 Pilot #2 Operator #1 Operator #2
Randy Green Riley Forsyth
Base 11D Tocabon Rec 1D AntID | ARP (m) Start Tme (U1C) Stop Tme (U1C) GPS Flename Operato: Tatm
016 KHUM GR34 | GR34 18 UNIT401261.tps Riley Forsyth Shipped
Flight # Wit Distance (1) (o Fit | Atiude | Speed | Scan
Comments and Conditions
Area FGl | Chent | From| To |Beginj End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
17.58:000 18:02:00 Ground Static at KHUM 9| 13
18:31:00) 18:36:00 overfly ENG6 cors 1] 11
18:36:00 pre acquisition s turn 1] 11
UpDeltad 8 1 53 0 §313| 184500f 1853000 M 3,180 125 11| 10
7 55 1 3250 0 1856:008 1902000 5 | 3120 145 12| 1.0
6 1 57 0 §337| 190800f 1217000 N 3.130 129 11| 13
5 59 1 3487 0 19:21:000 1%:2%:00) 5 | 3.180 134 12| 1.2
5 1 10 0 54 | 19.34:00f 19:35:000 N 3,135 129 calibration 1) 13
4 1 61 0 361 | 1946000 12568000 M 3.285 124 10 ) 14
3 62 1 3Ty 0 19.59:00f 20:08:00) & | 3175 136 11| 1.2
2 1 64 0 §379| 201300y 20023000 M 3,145 125 11| 1.2
1 66 1 381 1] 20:27:00f 20036000 S | 3,300 138 1] 11
UpDelta3 85 1 68 0 403 | 2040005 2005100 M 3.235 124 10] 11
84 70 1 4151 0 20:54:001 21:03:000 5 | 3.180 133 10] 14
83 1 72 0 j427| 21.07:00p 21:1&00) M 3,255 123 10] 11
82 75 1 4451 0 21:21:001 21:31:00) s | 3.175 142 10| 13
UpDeltaX 6 20 45 | 1141265 21:40:00f 21:44:000 E | 3.335 129 9 1.2
21:44:00 post acquisition s tum 2] 1.2
21:49:00f 21.54.00 overflly ENGE cors 10| 11
2214:000 221800 ‘Ground Static at KHUM 1] 114
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Trajectory and GPS Plots:
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Acquisition and Processing details

Collection 4 (January 27, 2017)

_l'-llGR(l

Log:
6.92 T Begin TR End T FI Hobbs I = .
Airport | Chocks | Hebbs| Arport] Chocks Hrs|  Hes|  Aenaty E -~ R ieg |
I — - T | KAUM | 1200 | 300.7] KHUM] 17 58 5.00]  5.1]0200 Product
: 3 | . uction -
E G tial. | Flight Log
ugro Geospaual, InC.— AO80-50-00-02
TGl Job # Project Name System Unit MO Ground Temp'C Min Range® Data Logger Drives
15004000 Upper Delta 680 165 FMU-300 5.0 ! 10.0 2100
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulze Rate Fhing Temp °C Max Range' Download Drive
27-Jan-17 17-027 4 240 4.0 i 8.0 4052 NS1TB-62
Mission ID  [vymmadd_Sen_Job Lift) Aircraft Aimport 1D FMS UTC | AMT ifty | Speed FOV | Scan Rate (4 | MTA] mifWPT Am Sefting Humidity & Alt Shipping Track
170127_165_15004000_04 N62912 | KHUM -5 | 3281 | 145 60 130 2 | 0.374 | 30.11{ 3032 50
Pilot #1 Pilot #2 Operator #1 Operator #2
Randy Green Chris Fought 1gps on pos never goes green
Base 11D Locabon Rec ID Ant ID AR (m) Stant Tme (U1C) op Time (UTC) GFS Flename Operator Data
016 KHUM GR3-4 GR3-4 1.8 27-Jan-17 12:10 27-Jan-17 22:20 UNIT40127m.tps Chris Fought Shipped
Flight # Wit Distance uTe Fit | Ainude | Speed | Scan
Comments and Conditions
Area FGl { Chent | From| To |Beginj End | Start End Oir | (GPS) | (knots) | Rate SVs | PDOP
13:22:008 13:27.00 (Ground Static at KHUM 9 1.1
13:51:00] 13.56:00 joverfly EMGE cors 8 1.3
13:59:301  14:02:00 pre acquisition s turn 10] 1.2
UpDeltaX, [ B0 1 355] 0 14:06:00] 14:1500) 270 3,200 138 240.0 |whole cross line 0] 1.2
UpDelta3 81 1 76 0 1451 | 1424000 14:3510f oo0 | 3.200 130 2400 10 12
80 79 1 4691 0 14:38:45] 14:50:48] 180 3.200 138 240.0 10 1.2
ki) 1 &1 0 1482 1454408 15:06:00f 000 | 3.200 140 240.0 10| 1.2
79 a1 71 (482421 | 1509:45] 1512:20) 180 3,200 141 240.0 |calibration line 10| 1.2
78 34 1 50 1] 15:18:30F 15:31:40) 180 3.200 142 2400 10| 10
T 1 85 0 | 506| 1536:15; 15:4%:00) 000 | 3,200 138 2400 9 1.3
76 a8 1 524y 0 15:52:00f 16:05:17] 180 3,200 134 240.0 @ 1.2
e 1 90 0 | 536| 16:09:30f 16:23:10| 000 3,200 133 240.0 11| 10
4 93 1 554y 0 16:26:22 16:3914?3' 180 3.200 144 2400 12| 10
73 1 94 0 56 | 164410} 16:58:28] oo | 3.200 132 2400 10 12
T2 a8 1 5843 0 17.01:37) 17:1537] 180 3.200 141 2400 10| 10
17:18:311  17:22:00 post S turn 10| 10
17:22:30] 17:27:30 overfly ENG6 cors 1] 11
17:.48:300 17:53:30 ‘Ground Static at KHUM 10] 11
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Trajectory and GPS Plots:
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Quality Factor
7

Quality Factor
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— Fixed Integer — Stable float — Converging fleat — DGPS or worse Single Point — Mo solution
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Combined Forward/Reverse Separation
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Combined RMS

RIS (m)
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Num Sats
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Acquisition and Processing details

USGS
COLLECTION REPORT

Collection 5 (January 27, 2017)

_l'-llGR(l

16.92 Tif Eegin T Tf End ] F| Hobos) I = .
Biport | Ghooks | _Hobbs| Arport] Cheeks | Hotbs | Durstion]  Hrs|  Hrs|  acwity 2 R ieg |
I — - T | RAUM | 1838 | 3958 KHUM] 2215 84| 337 350] 3 .6]|0900Produch
: ] - : . I uction -
E G tial 1 Flight Log
ugro Geospatial, Inc. j— AOB80-50-00-02
TGl Job # Project Mame: System Unit ™Mo Ground Temp'C Min Rangs" Data Logger Drives
15004000 Upper Delta 680 165 FMU-300 11.0 i 10.0 2100
Flight Date GPS Day Lift Sun® Sclar Times (UTC) Fulse Rate | FlingTemp“C ] Max Range' Download Drive
27-Jan-17 17-027 5 240 9.0 | 8.0 4052 NS1TB-62
Mission 1D [yymmdd_Sen_Job_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOV | Scan Rate (4 | MTA] miWWPT | ARm Seffing Humidity @ Alt Shipping Track
170127_165_15004000_05 N62912 | KHUM -5 | 3281 | 145 60 130 2 | 0.374 | 3030 | 30.32 50
Pilot #1 Pilot #2 Operator #1 Operator #2
Randy Green Chris Fought
Base 110 Tocanon Rec 10 At AP (m) St Tme (0 10) Ttop Tme (0 T0) GrS Flename Operator Tata
016 KHUM GR3-4 GR3-4 1.8 27-Jan-17 12:10 172717 22:22:00 AM UNIT40127m.tps | Chris Fought Shipped
Fhight # Wipt Distance uTe Fit | Ainude | Speed | Scan
Comments and Conditions
Area FG| { Chent | From| To |Beginj End | Start End Oir | (GPS) | (knots) | Rate SVs | PDOP
18:45:30f 18:50:30 (Ground Static at KHUM 11| 1.0
19:13:00] 19:18:00 loverfly EMGE cors 12 12
19.18:341 19:22:00 pre acquisition s turn 12 1.2
UpDelta3 85 1 68 0 | 403 | 19.26:40) 192:37:00f 000 | 3.200 134 240.0 |reflight 12| 12
84 70 1 415% 0 19:40:250 19:50:43) 180 3,200 142 240.0 |reflight 11| 12
83 1175 | o [445] 195500] 200700 coo| 3200 | 132 | 2400 [renight 1] 14
a2 76 1 451 i) 20:10:258 20021:30) 180 3,200 141 240.0 |reflight M) 12
82 1 10 0 54 | 202545) 20:27:20| 000 | 3.200 13 240.0 |calibration line 11 1.1
UpDeltaX 6 35 20 [ 2053114 | 20033:20) 20:35:30] 270 3.200 135 240.0 |cross line 9 14
UpDelta3 65 1 i} 0 114 | 20043:45; 20:47:14| 000 | 3,200 131 2400 10| 12
64 19 1 108 0 20:51:00y 2005333 180 3,200 144 2400 0] 11
63 1 18 1] 10,2 | 20:57:41] 21:01:00] 000 | 3,200 133 240.0 0] 1.2
62 17 1 96 0 21.04:058 21.08:51) 180 | 3,200 138 2400 10 11
61 1 16 0 g 21:12:400 2111531 000 | 3,200 136 2400 10 12
61 16 T 9 36 | 21:19:38) 21:21:14] 180 3,200 138 240.0 |calibration line 100 12
UpDeltaX 3 1104 125 [ 656§ 746 | 21:26:401 21:29:20] 90 | 3,200 133 240.0 |crossing line 0] 1.2
21:28:30] 21:32:15) post S turn g 1.1
21:38:001  21:44:00 overfly ENG6 cors 9 1.2
22.07:30] 221230 ‘Ground Static at KHUM 1] 11
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Trajectory and GPS Plots:

1)

l““*—-—._

r

|
]
|
Moo b

J |

I~

L

_Jj‘*’

T S

H

O

8 & &8 &a =
s = = = o

s a8 &8 a o
= =8 = = o

() ADg IS paeug sy

0.035

0.030

0.025

510000 511000 512000

03000

5

507000 508000

06000

5

505000

04000

5

502000 503000

01000

5

500000
Week 1933

GPS Time (TOW, GMT zona)

— Height — Trace

— East — North

Page 28 of 191



USGS
COLLECTION REPORT

Quality Factor
7

Quality Factor
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— Fixed Integer — Stable float — Converging fleat — DGPS or worse Single Point — Mo solution
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Combined Forward/Reverse Separation
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Combined RMS
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COLLECTION REPORT

Acquisition and Processing details

Collection 6 (January 27, 2017)

_l'-llGR(l

Log:
592 Lift Begin Lift End | & FIt] Hobbs| I = .
Airport | Chocks | Hobbs| Aport] Chocks | Hotbs | Durstion|  Hrs|  Hrs| ety E = R ieg |
I L T | RAUM | 1905 | 2034] KHUM] 2155 2060 2.49] 2.75] _ 2.6[010-Mob/Demob
! ] : . [ em -
E G tial 1 Flight Log
ugro Geospatial, Inc. |— AOB0-50-00-02
FolJob & Progect Name System Uit MO Ground Temp'C Min Range Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 15.0 i
Flight Date GPS Day Lift Sun” Sclar Times (UTC) Pulse Rate Fhing Temp °C Max Range' Download Drive
26-Jan-17 17-028 | 1 380 2.0 |
Mission ID  [yymmdd_Sen_cb_Lift) Aircraft Airport 1D FMS UTC | AMT ifty | Speed FOV | Scan Rate iz | MTA| knAWPT | Altm Seffing Humidity & Alt Shipping Track
170126_961_15004000_01 N83AR | KHUM | Track | -6 | 4400 | 130 60 110 30.00 | 25.00
Pilot #1 Pilot #2 Operator #1 Operator #2
John Stright Ryan Farnworth Larry Scoft
Base 11D Location Rec ID Ant 1D ARP (m) Start Tme (U1C) Stop Tme (UTC) GPS Flename Operator Data
016 Houmna 4 Same file as N62912 Chris Fought
Flight £ Wpt Distance uTc Fit | Alitude | Spead Sean
Comments and Conditions
Area FGl | Cient | Fromi To |Beginy End Start End Dir | (GPS) | (knots) | Rate Svs | PDOP
UpDetta1 68 19:29:551 18:52:00] N 118
67 19:56:07] 2001500 s 130
65 20200421 2004300 M 120
65 20:45:33] 21:06:00) s 135
65 2911:41) 21114000 N Calibration, reversed line
- 29:17:52] 2111200 E x-tie over today's lines
g | 21:25:11 w 130 Airport calibration
2 21:28:45 E Airport calibration
3 21:33:11 W Adrport calibration
6 21:36:51 N Adrport calibration
5 21:40:53 Airport cal ion
4 21:46:29 N 130 Airport calibration
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Trajectory and GPS Plots:
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Quality Factor
7

Quality Factor
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— Fixed Integer — Stable float — Converging fleat — DGPS or worse Single Point — Mo solution
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Combined Forward/Reverse Separation
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COLLECTION REPORT

Acquisition and Processing details

Collection 7 (January 28, 2017)

-I"uman

Log:
16,92 Tf Begin T End & FIt] Hobbs) I H
==z e e e e A Ricg]
- . : : . T Flight Log
ugro Geospatial, Inc. [— I AQB0-50-00-02
[ FGlJob# Froject Mame System Unit MO ound Temp Min Range Dala Logger Drves
15004000 Upper Delta 680 165 FMU-300 5.0 i 7.0 2100
Flight Date GPE Day Lift Sun” Selar Times (utc) Pulse Rate Fhying Temp °C Max Range' Download Drive
28-Jan-17 17-028 ] 240 4.0 i 0.0 4052 NS1TB-51
Wission 1D (yymmad_Sen_eb_Lif) Aircraft | Mirport 1D FMS | UTC | AMT ()| Speed | FOV | Scan Rale gin | MTA] miWWPT | ARM Sefing | Humidity @ Al Shipping Track
170128_165_15004000_06 N62912 | KHUM | -6 | 3281 | 145 60 130 2 | 0.374 | 30.26 | 30.28 70
Pilot #1 Pilot #2 Operator #1 Operator #2
Randy Green Chris Fought
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (UTC) Stop Tme (U1C) GPS Flename | Operato: Tatm
016 KHUM GR3-4 GR3-4 18 28-Jan-17 12:00 28-Jan-17 17:55 Unitd0128m.tps Chris Fought Shipped
Flight # Wit Distance uTe Fit | Atiude | Speed | Scan Comments and Conditons
Area FGl | Chent | From| To |Beginj End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
12:53:001 12:58:00 (Ground Static at KHUM 0] 1.2
13:23:30] 13:28:30 overfly ENGE cors g 11
1341501 13:46:00 pre acquisition s turn 9 12
UpDelta3 T 98 1 58 0 13:48:22] 1403:05) 180 3,200 135 2400 8] 13
0 1 102 | 0 le08| 14.07:20] 14:22:21) 000 | 3.200 134 240.0 10] 14
] 103 1 |614) 0 14:26:08 M:4I:39I 180 3,200 134 240.0 101 1.2
) 1 106 [ 0 }632| 144615 15:01:48| 000 | 3.200 133 240.0 101 11
BT 108) 1 | 644 0 15:05:10f 13:20:41) 180 3.200 137 240.0 10 10
66 1 111 0 }662| 1524:54] 15:41:04| 000 | 3.200 135 2400 8|12
60 16 1 9 1] 15:44:26) 15:47.07] 180 3,200 141 240.0 9| 1.2
59 1 16 0 9 1551:08) 15:53:48] 000 | 3.200 141 240.0 9 12
59 16 1 9 1] 15:58:12) 16:00:57| 180 3.200 138 240.0 |calibration line 10| 12
58 1 16 0 9 16:04:58; 16:08:04) 000 | 3.200 138 2400 10] 14
57 17 1 96 1] 16:11:47) 16:14:41) 180 | 3,200 137 240.0 1] 14
56 1 17 0 96 | 1619:05) 16:21:52| poo | 3.200 140 240.0 12| 1.0
55 17 1 96 a 16:25:451 16:28:44 180 3.200 134 240.0 121 11
UpDeltaX 3 95 | 125 | 56.6 | 746 | 16:35:112] 16:40:55) 90 | 32000 | 138 240.0 1] 11
16:43:000 16:45:15 post S lurn 10 13
16.52.00] 15:57:00 overfly ENGG cors 10| 1.2
17:18:008  17:24:00 ‘Ground Stalic at KHUM 10| 1.0
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Trajectory and GPS Plots:
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Acquisition and Processing details

Log:

Collection 8 (January 28, 2017)

_l'-llGR(l

697 Tif Eegin | Tf End ] F| Hobos) I = .
_F_";"n Aipont_| Chocks | _Hobbs| _Arport] Chacks | _Hotbs Dnmtiun| His|  Hrs]  Acwity = Rlegl
L
1 KHUM 1216 206.0] KHUM | 1706 2103 4:50] 4.75 4 3]0102-Mob/Demob .
E G tial. | : Flight Log
ugro Geospatial, Inc. j— AOB80-50-00-02
FGlJob # Project Mame System Unit ™Mo Ground Temp'C Min Rangs’ Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 8.0 1340 m
Flight Date GPS Day Lift Sun” Sclar Times (UTC) Pulse Rate | FlingTemp"C|  Max Range' Download Drive
28-Jan-17 17-028 2 360 0.0
Mission ID  (yymmadd_Sen_Job_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOV | Scan Rate (4 | MTA] kmANPT | ARm Seffing Humidity @ Alt Shipping Track
170128_961_15004000_02 N83AR | KHUM | Track | -6 | 4400 | 130 60 110 30.25 I
Filot #1 Flot#2 ‘Operator #1 Operator #2
John Stright Ryan Farnworth Larry Scott
Base 110 Locabon Tec 1D AntiD ] ARE (m) Thart Tme (U15) Tiop Tme (UTC) GPS MMename Operator Taa |
016 Houma GR3-4 | 1.8 28-Jan-17 12:00 28-Jan-17 17:55 Same filo as N62912 | Chris Fought
Flight & Wit Distance uTe Fit | Atitude | Speed | Scan
Comments and Conditions
Area FGl | Chent | From| To |Beginy End Start End Dir | (GPS) | (knots) Rate SVs | PDOP
UpDeltad 64 12.51:48) 1312000 N 4,330 130
:x] 13:16:15) 13:35:00
61 13.45:491 14:06:00
60 14:10:43] 14:30:00
58 14:33:37) 145300
58 14:56:53] 15:16:00
57 1519:44] 15:38:00
56 15:41:44] 16:00:00
55 16:04:13) 16:24:00
54 16:25:45) 16:44:00
Xclie 16:47:01y 16:4%:00
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Acquisition and Processing details

Collection 9 (January 30, 2017)

Log:

16.92 Uit Begin T % End T Fit] Hobbs = -
] Mrport | Chocks Hobbs] Airport| Chocks | Hobbs Duration Hrs Hrs| Actvity IE = | Rleg I
I 1 KHUM 16:25 210.3] KHUM | 18:08 211.5| 1:43| 1.75 1.2]0103-Mob/Demob F Iig ht Log
Fugro Geospatial, Inc.|— AOB0-50-00-02
FGlJob # Project Name System Unit 1Y) Ground Temp' © Min Range' Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 15.0 E 1340m
Flight Date GFS Cay Lift Sun® Solar Times (uTc) Pulse Rate | Flying Temp“C |  Max Range’ Download Drive
30-Jan-17 17-030 3 360 5.0 | NS1TB-68
Mission ID  (yymmad_Sen_Job_Lift) Aircraft Airpert ID FMS UTC | AMT (ft) | Speed FOV | Scan Rate piz) | MTA| kmMPT | Altm Setting Humidity @ Alt Shipping Track
170130_961_15004000_03 N83AR | KHUM | Track | -6 | 4400 | 130 60 110 30.25 i low
Pilot #1 Pilot#2 Cperator #1 Operator #2
Diego Calderoni Ryan Farnworth Larry Scott
Base 110 Location Tec 10 A0 | ARE (M) Start Tme (UTe) Stop Tme (U15) GFS Flename Operator G |
018 Houma GR3-5 | 1.8 30-Jan-17 16:15 30-Jan-17 21:50 Unit#50130q.tps Lamy Scott
Flight # Wpt Distance uTC Fit | Aliude | Speed | Scan
P Comments and Conditions
Area FGl § Chent |Fromi To |Beginj End | Start End Dir | (GPS) | (knots) | Rate Svs | PDOP
16:54:55
UpDelta1 53 16:58:59¢ 17:18:00 135
52 17:20:148  17:41:00 139
cal 17:42.12] 17:45:00 135
w-tie 17:45:38! 135
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Trajectory and GPS Plots:
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Acquisition and Processing details ----- Collection 10 (January 30, 2017)

Log:
16.92 it Bean T % End 3 Fit] Hobbs I = -
Mirport | Chocks Hobbs] Airport| Chocks | Hobbs Duration Hrs Hrs| Actvity E = | Rleg I
l —i T [ RAOM | 1837 | 2115 KHUM | 2135 T142] 263 3.00] _2.7[0103 MowDemon
: . 2 T % m -
E G tial. 1 - Flight Log
ugro Geospatial, Inc. |- ACB0.50-00.02
TG Job & Project Name System Onit 1111) Ground Temp G| Wen Range' Data Logger Drves
15004000 Upper Delta 780 961 FMU-300 20.0 E 1340 m
Flight Date GFS Day Lift Sun” Solar Times (uic) Pulse Rate Flying Temp "C Max Range’ Dovmload Drive
30-Jan-17 17-030 4 360 10.0 i NS1TB-68
Mission 1D [yymmed_Sen_Job_Lift) Aircraft Airport ID FMS UTC | AMT (ft) | Speed FOV | Scan Rate 1z | MTA| kmWPT | Altm Setting Humadity @ Alt Shigping Track
170130_661_15004000_04 N83AR | KHUM | Track | -6 [ 4400 | 130 | 60 110 30.25 | low
Pilot #1 Pilot #2 Operator #1 Operator #2
Diego Calderoni Ryan Farmmworth Larry Scott
Base 11D Locaton Rec ID AntlD ARE (m) Start Time (UTC) Stop Tme {UTC) GPG Fdename Operator Data
016 Houma GR3-5 1.8 30-Jan-17 16:15 30-Jan-17 21:50 Unit#50130q.tps Lamy Scott
Flight # Whpt Distance uTe: Fit | Aftitude | Speed | Secan
Comments and Conditions
Area FGl | Chent |From| To |Beginy End Start End Dir | (GPS) | (knots) Rale SV's | PDOP
18:52:08/ 4,330 140
UpDelta1 51 19:01:06) 191900 N 140
50 1822161 19:40:00) S 135
49 19:42:528 20001:00) N 138
48 20:03:55% 20:23.00) S 135
47 20:25:15) 20044000 N 138
46 20:48:23F 21:08:00) S 137
48 21:10:350 2113000 N
wlie 21:14:25) 21:16:00] E
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Acquisition and Processing details ----- Collection 11 (January 31, 2017)

Log:
16.92 it Bean T % End 3 Fit] Hobbs I = -
Mirport | Chocks Hobbs] Airport| Chocks | Hobbs Duration Hrs Hrs| Actvity E = | Rleg I
l —i T [ KAOM | 1510 | 2142] KHuM | 16:30 62| 1.20] 1.25]  2.0[0900-Product
. : . E X I uction -
E G tial. 1 - Flight Log
ugro Geospatial, Inc. |- ACS0.50-00-02
TG Job & Project Name System Onit 1111) Ground Temp G| Wen Range' Data Logger Drves
15004000 Upper Delta 780 961 FMU-300 20.0 E 1340 m
Flight Date GFS Day Lift Sun” Solar Times (uic) Pulse Rate Flying Temp "C Max Range’ Dovmload Drive
J1-Jan-17 17-031 5 360 10.0 i NS1TB-65
Mission 1D [yymmed_Sen_Job_Lift) Aircraft Airport ID FMS UTC | AMT (ft) | Speed FOV | Scan Rate 1z | MTA| kmWPT | Altm Setting Humadity @ Alt Shigping Track
170131_961_15004000_05 N83AR | KHUM | Track | -6 | 4400 | 130 60 110 30.25 | low
Pilot #1 Pilot #2 Operator #1 Operator #2
Diego Calderoni Ryan Farmmworth Larry Scott
Base 11D Locaton Rec ID AntlD ARE (m) Start Time (UTC) Stop Tme {UTC) GPG Fdename Operator Data
016 Houma GR3-5 1.8 31-Jan-17 15:00 30-Jan-17 20:00 Unit#501310.tps Lamy Scott
Flight # Whpt Distance uTe: Fit | Aftitude | Speed | Secan
Comments and Conditions
Area FGl | Chent |From| To |Beginy End Start End Dir | (GPS) | (knots) Rale SV's | PDOP
15:26:43
UpDelta1 45 1 96 | 15:39:200 15:57:.00] N 4,380 135
44 98 1 16:00:47§ 16:19:00] s 140
43 1 a8 16:22:181 16:41:00 N 138
42 =] i 16:44:19) 17:03.00) 5 135
42 1 7 17.06: 48| N 135
x-lie 1?:10:56i E 135
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_l'-llGR(l

Log:
697 Tif Eegin | Tf End ] F| Hobos) I = .
_F_I e Arport | Chocks Hobb; “Arport] Chacks | Hotbs | Duration]  Hrs Hrs| Actvity E - R ieg |
1 KHUM 035 244.2] KHUM | 4:34 247 4 3:59) 400 3.2[ 080 oduction .
E G tial. | > Flight Log
ugro Geospatal, Inc.j— AO80-50-00-02
FGlJob # Progect Mame System Uit ™0 Ground Temp'C Min Range’ Data Lagger Drives
15004000 Upper Delta 780 961 FMU-300 10.0; 9.0 1248 Drive #1
Flight Date GPS Day Lift Sun” Sclar Times (UTC) Pulse Rate .ﬂ!il&],ﬁ"ﬂﬁ Max Range' Download Drive
15-Feb-17 17-048 ] 360 7.0 { 10.0 1588 NS1TB-67
Mission ID  [yymmadd_Sen_Jcb_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOVW | Scan Rate (i) | MTA| kmANPT | Altm Seffing Humidity @ Alt Shipping Track
170215_961_15004000_06 N83AR | KHUM | Track | -6 | 4400 | 130 60 110 0.806 | 30.00 i 30.07 82 778442253091
Pilot #1 Pilot #2 Operator #1 Operator #2
Richard Webb Ryen Farnworth Riley Forsyth
Base 110 Locaton Rec 1D FntlD ] ARP (m) San Tme (U10) Tiop Tme (UTC) TPE Flename Operator Taia |
016 KHUM GR3-5 GR3-5 1.8 | Uniti#50216a | Riley Forsyth Shipped
Flight # Wit Distance uTe Fit | Atitude | Speed | Sean
Comments and Conditions
Area FGI | Chent | From| To (Begin} End Start End Dir | (GPS) | (knots) Rate SVs | PDOP
01:00:00f 01:05:00 ‘Ground stafic at KHUM 16| 1.4
01:27:00 pre acquisition 5 turn 16| 1.2
UpDeltad 41 1 100 0 §798] 01:32:001 01:53:00] N 4,400 120 17| 1.2
40 100 1 vae [u] 01:57:00f 02:15:00 4,400 138 168 1.2
40 1 10 1] 7.3 | 0249:00f 02:22000 M 4,400 118 calibration line 15 13
39 1 100 0 | 798| 022800] 02500000 N 4,400 117 16| 11
38 100 1 788 0 02:52:00f 0310:000 5 | 4,400 140 15] 1.3
37 1 99 0 79 | 0314:000 0334000 M 4,400 125 17| 12
36 99 1 79 0 03:37:00f 0355000 5 | 4400 138 17| 1.2
UpDeltaX 1 1 25 0 |183| 040500 0410:00f E | 4.400 134 cross tie line 17| 11
04.10.00 post acquisition s tum 16| 1.2
04:27:00f 04:32:00 ‘Ground stafic at KHUM 15| 12
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Collection 13 (February 15, 2017)

_l'-llGR(l

692 T Begin TiF End T FIt] Hobbs| I = -
_F. m— Aiport_| Chooks | Hobbs| _Arport] Chacks | Hotbs | Durstion|  Hrs Hrs| Actvity 4 R ieg |
=
1 KHUM 515 2474] KHUM | 8:35 250,61 3400 375 3.2| 080 0-Production -
E G tial. | Flight Log
ugro Geospatial, Inc. j— AOB80-50-00-02
TGl Job # Project Name System Unit MO Ground Temp'C Min Range® Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 8.0 i 1248 Drive #0
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulze Rate Fhing Temp °C Max Range' Download Drive
15-Feb-17 17-046 7 360 5.0 i 6.0 1599 NS1TB-67
Mission ID (yymmadd_Sen_Job_Lift) Aircraft Hiport ID FMS UTC | AMT (ft) | Speed FOV | Scan Rate vz | MTA| kmAWPT | _ ARm Seffing Humidity & Alt Shipping Track
170215_961_15004000_07 N83AR | KHUM | Track | -6 | 4400 | 130 60 110 0.806 | 30.08 | 30.11 99 778442253091
Pilot #1 Pilot #2 Operator #1 Operator #2
Richard Webb Ryen Farnworth Riley Forsyth
Base 11D Locabion Rec ID Ant 1D AR (m) Stant Tme (U1C) Stop Time (UTC) GPS Fllename Operator Data
016 KHUM GH3-5 GR3-5 1.8 Unit#50216a Riley Forsyth Shipped
Flight# Wipt Distance uTc Fit | Akiude | Speed | Scan
Comments and Conditions
Area FGl { Chent | From| To |Beginj End | Start End Oir | (GPS) | (knots) | Rate SVs | PDOP
0526:008 05:31:00 ‘Ground static at KHUM 15| 1.2
05:47:00 pre acquisition s turn 14 13
UpDeltal 35 1 97 0 74| 0554008 0813000 N 4,400 128 14| 1.4
34 96 1 |766] 0 | 0815:00] 06:33.000 s | 4,400 137 151 15
34 1 10 1] 7.3 | 0838000 06:40:000 N 4,400 131 calibration line 16| 15
33 1 96 0 | 766 | 064500 M 4400 128 |line abo-ted, riaquire quit 16| 15
33 1 96 (774} 0 | 06:55:00F O7:14:00) N | 4,400 13 16| 1.4
32 97 1 | 77.4] 0 | O716:00f 07:34:00 5 | 4.400 1 16| 13
31 1 a7 0 774 O7.37:00f O7:56:000 N | 4.400 136 16| 1.2
30 38 1 [ 704} 0O | O7:58:00f 08:15:000 & | 4.400 133 171 1.2
UpDettaX 1 1 69 0 548 | 08:21:007 08:34:00 4.400 123 cross tie line 18| 14
08:34:00 post acquisition s tum 17| 1.2
0848:00y 08:53:00 Ground static at KHUM 171 11
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Collection 14 (February 22, 2017)

_l'-llGR(l

6.92 T Begin T TR End T FI] Hobbs| I - .
s=o o e s Lone_wl Tl o i Rieg
. B 2| KBTR E | 413 4.25 38 uction Flight Log
Fugro Geospatial, Inc. |- AOB0-50-00-02
FGIJob # Project Name System Unit ™Mo Ground Temp'C Min Range" Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 25.0 | 18.0 1248 Drive #2
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulse Rate | FlingTemp“"C|  Max Range' Download Drive
22-Feb-17 17-053 8 360 12.0 { 16.0 1599 NS1TB-42
Mission ID  (yymmadd_Sen_Job_Lift) Aircraft Mirport ID FMS UTC | AMT (ft) | Speed FOW | Scan Rate vz | MTA| kmANPT | _ ARm Setfing Humidity @ Alt Shipping Track
170222_961_15004000_08 N83AR | KHUM | Track | -6 | 4400 | 150 60 110 0.806 | 20.78 I 20.79 53 778494581076
PFiict #1 Pilct#2 Operator #1 Operator #2
Richard Webb Phil Shredfler Riley Forsyth
Base 1 1D Tocaion Rec 10 AMID | ARE (m) Siart Tame (U1C) Tiop Time (UTC) PG Flename Dperator Tata |
016 KHUM GR3-5 GR3-5 1.8 | Unit#50222v | Riley Forsyth Shipped
Flight & Wit Distance uTe it | Amitude | Speed | Scan
Comments and Conditions
Area FGl | Chent | From| To |Begin End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
21:34:00§ 21:38:00] (Ground static at KHUM 17| 13
22:01:00 pre acquisition s turn 16| 1.3
UpDeltat | 28 1 85 | 0 1677| 220500 2221000 N | 4377 | 138 18| 1.2
UpDeltax & @1 1 725 a 2233.00] 22:45:000 w 4,392 147 cross tie line 18 11
UpDelta1 1 1 1 8.1 0 2253008 2254000 5 4.425 150 17 ] 1.2
| 1 1 0 81 | 2258:00] 22:58:000 N 4,375 118 calibration line 17| 1.2
2 17 1 128} 0 23.00:00f 2303000 5 | 4363 140 171 1.2
3 1 19 0 |145] 23:05:00] 23:02:00] N 4428 128 171 12
4 21 1 [161}F 0 | 2311:00f 231500] 5 | 4350 | 148 17| 1.2
5 1 22| 0 j169| 2317:00f 2321000 N | 4383 | 127 171 12
[ 23 1 177 0 2324:00y 2328000 5 | 4425 150 19| 10
T 1 2% 0 |202| 23:31:00] 23:35:00] N 4,390 137 171 13
8 28 1 218y 0 2338:00p 2343000 5 | 4.385 147 17| 13
9 1 k3 0 |242| 2346:00] 23:52.000 N | 4385 | 128 17| 1.3
10 330 1 | 258§ 0 | 235600 00:01.00f s | 4430 | 145 16| 1.4
11 1 36 0 §282] 00:05:00f 00:1Z:00 N 4,420 138 18| 1.2
12 37 1 29 V] 00:16:008 00022000 5 | 4,395 148 18] 14
13 1 38 0 298| 00:25:004 00:3Z00) N 4414 135 18] 14
14 40 1 34y 0 00:35:00f 00:42:000 5 | 4408 142 16 14
15 1 41 0 }322] 00:46:00f 00:53:00] N 4,375 140 16 1.2
16 43 1 338 0 00:57:00f 01:04:00 4,390 143 16| 12
17 1 47 0 §371| 01:08:00; 01:17:00] N 4,390 140 16| 13
01:17:001 post acquisition s tum 16 1.3
01:30:00] 01:35:00 ground static at KERT 16| 1.2
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Acquisition and Processing details

Log:

Collection 15 (February 22, 2017)

_l'-llGR(l

592 Lift Begin 1 Lift End 5] | Hobbs) I - 2
Airport | Chocks | Hebbs| Arport] Chocks | Hotbs | Durstion|  Hrs|  Hrs|  Aewity E - R ieg |
I L T | KBIR | 227 | 2548 KHUM| 537 BT 20| 2.25]  2.9]0900-Product
- A g . . . E ucuon -
E G tial. | Flight Log
ugro Geospaual, InC.— AO80-50-00-02
TGl Job # Project Name System Unit MO Ground Temp'C Min Range® Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 16.0 ! 18.0 1248 Drive #2
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulze Rate Fhing Temp °C Max Range' Download Drive
22-Feb-17 17-053 9 360 15.0 i 14.0 1599 NS1TB-42
Mission ID  [yymmdd_Sen_Jcb_Lift) Aircraft Aimport 1D FMS UTC | AMT ifty | Speed FOV | Scan Rate vz | MTA| kmAWPT | _ ARm Seffing Humidity & Alt Shipping Track
170222_961_15004000_09 N83AR | KHUM | Track | -6 | 4400 | 150 60 110 0.806 | 2081 20.8¢ 68 778494581076
Pilot #1 Pilot #2 Operator #1 Operator #2
Richard Webb Phil Shredfler Riley Forsyth
Base 11D Locabion Rec ID Ant 1D AR (m) Stant Tme (U1C) Stop Time (UTC) GPS Fllename Operator Data
016 KHUM GH3-5 GR3-5 1.8 Unit#50222v Riley Forsyth Shipped
FEght # Wpt Distance uTc Fit | Akiude | Speed | Scan
Comments and Conditions
Area FGl { Chent | From| To |Beginj End | Start End Oir | (GPS) | (knots) | Rate SVs | PDOP
02:35:007 02:40:00] Ground stalic at KBTR 17| 1.2
02:56:00 pre acquisition s turn 17 12
UpDetta X [ 1 45 0 355 | 03:01:00f 03:02:00 4,400 145 cross tie ling 17| 1.2
UpDeltal 18 50 1 |385) 0 | 0317:00] 03:26:00] 5 | 4,420 138 17| 1.2
19 1 54 0 Pa427| 0329:000 0338000 N | 4430 147 15| 13
20 56 1 | 443 0 | 0341:00] 035100 s | 4.405 138 17| 10
20 1 10 0 } 7.3 | 0255:007 03:58:00) N | 4432 144 calibration line 16| 1.2
il 1 57 0 451 0406:00f 0416:00) N | 4435 147 17| 1.2
22 70 1 | 5567 0 | 0419:00f 04:32:00 4,390 142 17| 1.2
23 1 73 0 58 | 04:35:00f 04:42000 M | 4430 148 16| 1.3
24 75 1 |[596) 0 | 04:51:00; 05:05:000 S | 4425 135 15| 13
05:.08:00 post acquisition s tum 16| 1.2
05:30:00; 05:35.00 ground stafic at KHUM 17] 1.4
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Acquisition and Processing details

Log:

Collection 16 (February 25, 2017)

_l'-llGR(l

692 Lift Bagin 1 Lift End ] Hobbs| I - T H
e Aiport | Chacks | Heobbs| Arport] Chocks | Hotbs Dnmtiun| H Hrs| Actvity E -~ R ieg |
I 1 KCxC | 1634 2705] KHUM | 1826 2210 1:52] 1.75 1.6]0102-Mob/Demob Flight Log
= KHUM 18:46 2721| KHUM | 22118 275.2] 332 350 3.1|0800-Production
Fugro Geospatial, Inc. = AOB0-50-00-02
FGlJob # Project Mame System Unit ™G Ground Temp'C Min Range" Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 21.0 18.0 1248 Drive#2
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulse Rate _ﬂ!ﬂ&]ﬁ"ﬂﬁ Max Range' Download Drive
25-Feb-17 17-056 10 360 12.0 { 11.0 1599 EP750452
Mission ID  (yymmdd_Sen_Jeb_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOV [ Scan Rate vz | MTA] kmANPT | ARm Seffing Humidity @ Alt Shipping Track
170225_961_15004000_10 NB3AR | KHUM | Track | -6 | 4400 | 150 G0 110 0.806 | 30.05 i 30.04 30 778515775364
Pilot #1 Pilot #2 ‘Operator #1 Operator #2
Richard Webb Phil Shredfler Riley Forsyth
Bace 110 Tocanon Rec 10 ARTID | ARP (m) S Tme (U 10) Sop Time (UTC) GPS Flename perator ta
016 KHUM GR35 | GR35 1.8 Unit#50225s Riley Forsyth Shipped
Fhght # Wit Distance uTc Fit | Aiude | Speed Sean
Comments and Conditions
Area FGl | Clent | Fromi To |Beginj End Start End Oir | (GPS) | ikmots) | Rate Svs | PDOP
18:55:00f 19:00:00 ‘Ground stafic at KHUM 15| 1.3
18:08:00 pre acquisition s turn 14| 1.7
UpDelta2 1 1 106 0 §1846] 1915:001 19:37:00) N 4,408 128 15| 15
1 106 96 | 84.6) 766 | 19:43:00] 19:45:00| s | 4377 143 calibration line 14| 1.4
UpDettaX 3 10 5 7.3 1193 | 1948005 194200 E 4.387 135 cross tie line 15 13
UpDelta2 2 106 1 846 0 19:54:00] 20:12:00) s 4,376 144 15 1.3
UpDelta1 25 1 69 o 556 | 20:30:00f 20044000 N 4,384 132 partial line aborted for ate 18 11
25 69 75 [ 556|604 | 2046:000 20048:000 N 4,364 135 partial line 171 13
UpDeltaX 6 35 45 | 27.4 1355 2052:00fF 2005500 E 4418 121 cross tie line 171 13
2% 76 1 604} 0 21:02:00f 2116000 5 | 4433 140 17| 13
7 1 82 1] B53 | 21:18:00 21:3500] M 4380 120 16 14
28 B4 1 [=]:X=) 0 21:37:00f 21:52:00 S 4417 138 16 1.3
21:52:00 post acquisition s tum 18] 11
22:12:00] 22:17:00 Igrou'ld static at KHUM 16| 1.3
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7

Quality Factor

0
587000 588000 589000 590000 591000 592000 593000 594000 595000 596000 597000 598000
Week 1937
GPS Time (TOW, GMT zone)

— Fixed Integer — Stable float — Converging fleat — DGPS or worse Single Point — Mo solution

Height

1400 T
i shayi *WMWMWW“NM oo “—~JT“ - ]

1300

1200

1000

J

1100 }
| |
|

00

800

700

Height ym)

600

|
!
J
500 I
| [
J
f
(
|

400

200

200

P 1
L —

100

o —

587000 588000 589000 590000 591000 592000 593000 594000 595000 596000 597000 598000
Week 1937
GPS Time (TOW, GMT zone)

= Height

Page 95 of 191



USGS

COLLECTION REPORT

Combined Forward/Reverse Separation

Separation {m)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

-0.00

-0.05

Z

-0.10

-0.15

-0.20

-0.25

-0.30

-0.35

-0.40

045

-0.50

587000
Week 1937

588000

589000

Combined Forward/Reverse Weighting

Percentage sed (%)

550000

591000

592000 593000

GPS Time (TOW, GMT zone)

— East — Morth — Up

594000

595000

596000

597000

593000

100

95

g0

N e i

SET000
Week 1937

588000

589000

580000

591000

592000 593000

GPS Time (TOW, GMT zona)

= GPS Forward — GPS Reverse

594000

585000

586000

597000

588000

Page 96 of 191



_l'-llGRD
USGS

COLLECTION REPORT

PDOP

44
42
40
3.8
16
34
32
20
28
26
24
22

20
18 [

nop

)

|
18 | il T || |
e T H N — f
12 l | | Iy r'”"_'_'_‘J”h_,_ \\\-... _‘_‘L
- 1 e —
o m— ) | I | L
0s == |h Y

587000 588000 589000 550000 591000 592000 593000 594000 595000 596000 597000 593000
Week 1937

GPS Time (TOW, GMT zone)

— PDOP — HDOP —VDOP

Distance from Base

110 A /\

100 AN il \ \ \
. WA /I /N
. / \ / NI VA N

) / \ % 7

Distance {km)

. / \

. / \ / \
) / v \
L/ N

SET000 588000 589000 580000 591000 592000 593000 594000 585000 586000 597000 588000
Week 1937

GPS Time (TOW, GMT zona)

— Distance

Page 97 of 191



-I"uﬁnn
USGS

COLLECTION REPORT

Combined RMS

0.50
0.45

0.40
0.35
0.30
025

0.20
0.15

010
0.05 PV E— e et B -

.00 b . —r— — o [ dae T
-0.05

RIS (m)

-0.10

-0.15
-0.20

-0.25

-0.30
-0.35

-0.40

-0.45

-0.50
587000 588000 589000 550000 591000 592000 593000 594000 595000 596000 597000 553000

Week 1937
GPS Time (TOW, GMT zone)

— East — Morth — Up

SVs

24

Num Sats

SET000 583000 589000 590000 591000 592000 593000 594000 585000 596000 597000 598000
Week 1937

GPS Time (TOW, GMT zone)

= Too Few ~— Minimal = Acceptable — Good - Exceptional

Page 98 of 191



USGS
COLLECTION REPORT

Acquisition and Processing details

Log:

Collection 17 (March 2, 2017)

_l'-llGR(l

692 Lift Bagan 1 Lift End ] Hobbs| I T H
GRO Airport | Chocks Hwb; Airport| Chocks | Hotbs Dnmtiun| H Hrs| Actvity E B | R |eg I
I T | KAUM | 013 | 2752] KHUM | 352 7184 399] 3.75] 22 oduction Flight Log
Fugro Geospatial, Inc. |— AOB0-50-00-02
FGlJob# Progect Mame System Uit ™0 Ground Temp'C Min Range’ Data Lagger Drives
15004000 Upper Delta 780 961 FMU-300 15.0§ 13.0 1248 Drive#1
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulse Rate .ﬂ!il&],ﬁ"ﬂﬁ Max Range' Download Drive
2-Mar-17 17-061 11 360 8.0 { 9.0 1588 NS1TB-48
Mission ID  (yymmdd_Sen_Job_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOV | Scan Rate (vz) | MTA| kmAWPT | ARm Seting Humidity @ Alt Shipping Track
170302_961_15004000_11 N83AR | KHUM | Track | -6 | 4400 | 150 60 110 0.806 | 30.32 i 30.39 38 778563442642
Pilot #1 Pilot #2 Operator #1 Operator #2
Richard Webb Phil Schreffler Riley Forsyth
Base 11D Tocation Rec 1D FntlD ] ARP (m) San Tme (U10) Tiop Tme (UTC) TPE Flename Operator Daia
a18 KHUM GR3-5 GR3-5 1.8 | Unit#50302x | Riley Forsyth Shipped
Flight # Wit Distance uTe Fit | Amiude | Speed | Sean
Comments and Conditions
Area FGl | Cient | From| To |Begin| End | Stant End Dir | (GPS) | (knots) | Rate SVs | PDOP
00:20:00§ 00:25:00 Ground static at KHUM 15| 1.3
00:39:00 pre acquisition 5 turn 16| 1.3
UpDeltaX 2 1 88 0 V701 | 0045008 01:03:00 Cross tie 16| 1.3
UpDelta2 55 1 33 1] 258 | o140:00f O01:16:000 N 16 12
54 35 1 274 0 01:19:00f 01:258:00) s 16 1.2
53 1 37 0 29 01:28:00] 01:3500) M 15 1.4
52 38 1 288} 0 01:28:00f 01:4500| s 15 14
52 1 10 0 7.3 | 0155000 01:57:.000 N (Calibration 17| 12
51 1 40 0 }314] 0203:00; 02:11:.00] N 17| 1.2
50 42 1 33 a 02:13:00f 02:21:000 S 18 11
49 1 44 o 347 | 0224:00y 0232000 N 17 1.2
48 45 1 355] 0 02:36:00f 02:43000 S 17| 12
47 1 45 0 363 | 024700y 02:55:00] N 17| 12
45 48 1 37el o 02:58:00f 0307000 S 15 13
45 1 50 0 y385| 031000y 03:20:00 17| 11
44 52 1 411 0 03:22:001 03:31:.00} & 168 1.2
033200 post acquisition s lum 171 1.2
03:46:001 03:51:00 ‘Ground static at KHUM 17| 12
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7
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Acquisition and Processing details

REPORT

Collection 18 (March 2, 2017)

_l'-llGR(l

Log:
64 TR Begn TR End Fit| Hobbs) I = H
Airport | Chocks | Hebbs| Arport] Chocks Hrs|  Hes|  Aenty E - R ieg |
I e T | KAUM | 420 | 2784] KHUM| 812 3.75]  3.5]0900 Product:
: ] : . ) uction "
E G tial. | Flight Log
ugro Geospatal, InC.— AO80-50-00-02
Tl Job # Progect Name System Uit MO Ground Temp'C Min Range Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 13.0 i 11.0 1248 Drive#12
Flight Date GPS Day [ Sum Sclar Times (Urc) Pulze Rate Flying Temp "C | Max Range' Download Drive
2-Mar-17 17-061 12 360 9.0 i 10.0 1588 NS1TB-48
Mission 1D (yymmad_sen_b_Lift) Aircralt | farport 1D FMS | UTC| AMT ()| Speed | FOV | Sean Rale (iz) | MTA] kmANPT | ARm Sefing | Humidity @ Alt Shipping Track
170302_961_15004000_12 N83AR | KHUM | Track | -6 | 4400 | 150 60 110 0.806 | 30.40 | 30.43 57 778563442642
Pilot #1 Pilot #2 Operator #1 Operator #2
Richard Webb Phil Schreffler Riley Forsyth
Base 11D Tocabion Rec 1D AntlD | ARP (m) Start Tme (UTC) Stop Tme (U1C) GPS Flename Operato: Tt
018 KHUM GR35 | GR35 1.8 Unit#50302x Riley Forsyth Shipped
Flight # Wit Distance uTe Fit | Ainude | Spesd | Scan
Comments and Conditions
Area FGl { Chent | Fromy To |Beginj End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
04.27:000 04:32:00 Ground static at KHUM 17| 14
04:49:00 pre acquisition s turn 17| 12
UpDeltaX 2 35 70 [ 2741556 0453001 0501.000 E Cross tie 17| 12
UpDelta2 43 1 56 0 |443| 0509:00F 051500 M 16| 14
42 58 1 4581 0 0522:00) 05:32:00) s 16| 15
41 1 61 0 j484| 0526:00f 0548000 N 17| 15
40 65 1 5167 0 0552:00f 06:03:00 s 17| 13
40 1 10 0 7.3 | 0B07:00f 06:10:000 N Calibration 17| 13
39 1 67 0 }532| 0615007 06:28:00] N 17| 13
38 69 1 5483 0 06:31:00f 06:42:00| & 15| 15
37 1 72 0 §572| 06:47:00; O7:00:000 N 17| 1.2
36 74 1 588} 0 07.03:00f 07:16:00] s 18] 11
35 1 7 0 613 07:20:00y 07:34:00] N 19| 10
14 7al 1 |s29l o | o72a00] o7mszo0] s 17| 1.2
07:52:00 post acquisition s tum 16| 1.2
08:05:001 03:10:00 Ground static at KHUM 17| 1.2
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Trajectory and GPS Plots:
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Quality Factor
7

Quality Factor
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Combined Forward/Reverse Separation
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Combined RMS
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Acquisition and Processing details

Collection 19 (March 3, 2017)

_l'-llGR(l

Log:
16.92 T Begin TR End T = Fit| Hobbs) I = .
—— Aiiport_| Chocks | _Hobbs| _Arport] Chocks | Fotbs | Durstion]  Hrs|  Hrs| oty 2 R ieg |
—
I 1 | KHUM | 1830 | 16147 KHUM | 23:00 1618.6 4:30] 4.50[  3.9[090C-Production Flight Log
Fugro Geospatial, Inc.|— AOB0-50-00-02
Fisl Job # Project Mame System Unat ™M Ground Temp'C Min Rangs’ Data Logger Drives
15004000 Upper Delta 680 216 LN-200 16.0 | 10.0 2100
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulse Rate _ﬂzi_]g]'grﬂi Max Range' Download Drive
3-Mar-17 17-062 1 NIA NIA 240k 10.0 { 9.0 4052
Mission ID  (yymmdd_Sen_Job_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOV | Scan Rate vz | MTA| knAWPT | ARm Setting Humidity @ Alt Shipping Track
170303_216_15004000_01 N8SN KGTU | CCNS 4| -6 | 2400 | 145 100 2| 0.601 | 3048 i 30.50 50
Fiiot #1 Plot#2 ‘Operator #1 Operator #2
Kevin Ellington Chris Fought
Base 110 Tocabon Rec 10 BAtID | ARP (m) Saart Tme (U1C) Stop Time (UTC) GPS Flename Dperatar Tata |
018 KHUM GR3-5 GR#-5 1.8 Unit#50304a.tps. Riley Forsyt With AB
Base 31D Tocanon Tec 1D Ant ID AP ) Tart Tme (016 Ttop Tme (U151 BPS Pename Operator ala
SJHS Slidell, LA CORS CORS
Fhght # Wt Distance uTe Fit | Atitude | Spesd | Scan
Comments and Conditions
Area FGl | Chent | From| To |[Begin| End Start End Dir | (GPS) | (knots) Rate SVs | PDOP
00:45:00§ 00:50:00 GROUND-STATIC @ KHUM 16
01:21:00f 01:24:00 pre Stum 16
UpDelta3 40 1 28 0 162 | 01:27:01y 01:31:48) 360 3.200 130 100.0 18
41 27 1 156 0 01:33:50] 01:38:07] 180 3,200 140 100.0 18
42 1 24 1] 138 | 01:.40:57y 01:4513) 360 | 3,200 124 100.0 17
43 22 1 126 0 01:47:40 01251216' 180 | 3.200 140 100.0 18
44 1 20 0 p114| 015301y O :56:32' 360 | 3.200 133 100.0 18
45 18 1 1021 0 01:59:07) 02:02:08] 180 3.200 140 100.0 18
45 1 17 0 96 | 0205:26] 02:08:24) 360 3.200 135 100.0 18
47 17 1 96 a 0241:15; 02:14:089) 180 | 3.200 140 100.0 20
48 1 17 0 96 | 0216:16] 021%:18| 360 | 3,200 134 100.0 19
49 17 1 96 0 0z:22:19) 02:2522| 180 3,200 140 100.0 18
50 1 17 0 95 | 022746] 02:30:48| 360 | 3,200 133 100.0 19
51 17 1 96 1] 02.53:58) 02:36:52] 180 3,200 140 100.0 19
52 1 i7 0 95 | 0238:18) 02:42:35| 360 | 3.200 135 100.0 19
53 17 1 =K o 024525y 02:48:14) 180 3,200 140 100.0 19
54 1 17 1] 96 | 0249.58] 02:52:59| 360 3.200 132 100.0 19
54 17 T 96§ 36 | 025629y 02:5812) 180 3.200 140 100.0 |calibration line 20
UpDeltaX 3 1151 75 [ 6851 445| 0302:02] 03:07:32| 270 3.200 135 100.0 |Xline 20
UpDelta3 39 1 pa:) 0 p168 | 0314:22y 03:1%21) 360 | 3,200 133 100.0 20
38 30 1 1741 0 03.22:21] 03:27:23] 180 3,200 140 100.0 20
37 1 32 0 1186 03:30:331 03:35:54) 360 | 3,200 132 100.0 20
36 34 1 188 0 03:38:00; 03:44:30] 180 3.200 140 100.0 20
04:01:00f 04:06:00 overflight of CORS SJHS 18
UpDeltad 15 48 53 | 2821313 | 0413:42; 041524) 360 3,200 133 100.0 |re flight 18
04:16:008 04:12:00 post S turn 18
04:20:00f 04:25:00 overflight of CORS SJHS 18
04:54:001 04:58:00 GROUND-STATIC @ KHUM 19
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Trajectory and GPS Plots:
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Quality Factor
7

Quality Factor
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Combined RMS
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Acquisition and Processing details

Log:

REPORT

Collection 20 (March 3, 2017)

-I"ut;nn

16.92 Tt Begin TR End Fit| Hobbs) I = .
Airport | Chacks | Heobbs| Arport] Chocks | Hotbs Hrs|  Hes|  Aenty E =~ R ieg |
I — T | KAUM | 2295 | 16186] KHUM| 200 Te21 8 3.50]  2.9]0900 Produch:
: 18. : g . . uction "
E G tial. | Flight Log
ugro Geospatal, InC.f— AQB0-50-00-02
Fisl Job # Froject Name System Unit MO Ground Temp G| Win Range Data Logger Drves
15004000 Upper Delta 680 216 LN-200 8.0 i 9.0 2100
Flight Date GPS Day [ ETH Sclar Times (urc) Fulse Rate Flying Temp "C | Max Range' Download Drive
3-Mar-17 17-062 2 NIA NIA 240k 6.0 i 5.0 4052 NS1TB-103
Mission 1D (yymmad_Sen_eb_Lift) Aircralt | farpert ID FMS | UTC| AMT (fty | Speed | FOWV | Scan Rate iz | MTA] kmANPT | ARm Seting | Humidity @ At Shipping Track
170303_216_15004000_02 N8SN KGTU |CCNS 4| -6 | 2400 | 145 100 2 | 0.601 | 3050 | 30.44 50
Pilot #1 Pilot #2 Operator #1 Operator #2
Kevin Ellington Chris Fought
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (U1C) Stop Tme (U1C) GPS Flename Operato: Tatm
018 KHUM GR3-5 | GR35 1.8 Unit#50304.1ps Riley Forsyth With AB
Base 31D Location Rec ID Ant 1D ARP (m) Stant Tme (U1C) Stop Time (U1C) GFS Flename Operator Data
Flight £ Wpt Distance uTc Fit | Aliude | Speed Scan
Comments and Conditions
Area FGI | Cient | From| To |Begin| End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
05:42:00f 05:47:00 GROUND-STATIC @ KHUM 20
06:16:00) 06:12:00 pre Stum 19
UpDeltaX 3 1 125 0 §745| 06:23:02 06:43:28' 80 | 3,200 135 100.0 18
UpDelta3 35 36 1 21 i) 06:53:29) 06:5% l.’)l 180 3.200 135 100.0 20
34 1 38 0 §222| 07:02:22; O7:08:10] 360 | 3,200 140 100.0 20
34 38 1 28 | 2221162 07:10:331 O7:12:24) 180 | 3.200 130 1000 [callbration line 22
33 40 1 2341 0 07:17:09) O07:23:27] 180 3,200 133 100.0 21
32 1 42 0 1246 0729131 07:35.45| 360 3.200 137 100.0 19
ki 44 1 1 |258) 0 | 072855 oO7:4552|180| 3,200 | 133 | 1000 20
30 1146 | o | 27 | o7.45:35] 07:56:29) 360 | 3.200 | 141 100.0 20
2 47 1 276} 0 07:58:53} 08:07: 19| 180 | 3.200 134 100.0 20
28 1 48 0 282 08:09:48) 03 IS:.’)SI 360 | 3.200 142 100.0 18
27 48 1 282) 0 0820003} 03:27:43) 180 3.200 133 100.0 18
08:28:00§ 08:31:00 post S turn 18
0852:00) 08:57.00 GROUND-STATIC @ KHUM 17
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Trajectory and GPS Plots:
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Combined Forward/Reverse Separation
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Acquisition and Processing details ----- Collection 21 (March 3, 2017)

Log:
6.9 Tft Begin | Tt End i Fit| Hobbs| I - i
Biport | Ghooks | _Hobbs| Arport] Chacks | Hotbs | Durstion]  Hrs|  Hrs|  acwity 4 R ieg |
I - T | KAUM | 046 | 2818 KHUM]| 425 053] 349] 3.75]  3.4]0900 Product
E [ : . : . . uction -
E G tial. | | Flight Log
ugro Geospatial, Inc. j— AOB80-50-00-02
FGlJob # Project Mame System Unit MO Ground Temp'C Min Ranga" Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 14.0 § 10.0 1248 Drive#2
Flight Date GPS Day Lift Sun” Sclar Times (uTc) Pulse Rate | FlingTemp“"C|  Max Range' Download Drive
3-Mar-17 17-062 13 360 8.0 | 8.0 1588 NS1TB-07
Mission ID  (yymmadd_Sen_Job_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOV | Scan Rate iz | MTA| knWPT | ARm Seffing Humidity @ Alt Shipping Track
170303_961_15004000_13 N83AR | KHUM | Track | -6 | 4400 | 150 60 110 0.806 | 30.48 | 30.51 51 778573374900
Pilot #1 Pilot #2 Operator #1 Operator #2
Phil Schreffier Ryen Farnworth Riley Forsyth
Base 110 Tocation Rec 100 ANt ARE (m) St Tme (010) Stop Time (JTe) GrS Mlename Operator Tata
016 KHUM GR3-5 GR3-5 1.8 | Unit#50304a | Riley Forsyth Shipped
Fhght £ Wipt Distance uTc Fit | ammge | Spesd | Scan
Comments and Conditions
Area FG| | Chent | From§ To |Beginj End Start End Oir | (GPS) | (kmots) | Rate Svs | PDOP
00:56:00f 01:01:00 ‘Ground static at KHUM 16| 1.3
01:14:00 pre acquisition s tum 14| 14
UpDettaX 2 10 60 7.3 1476 | 01:19:00: 01:28:000 E 4,400 128 Cross tie 16 12
UpDelta2 X B8z 1 B5.3 o 01:36:00fF 0151000 s 4,388 138 151 1.4
32 1 82 0 1653 01:54:008 0210:00) N 4388 123 17| 12
31 32 1 B53] 0 02:13:00] 02:27.000 s | 4.381 131 17| 12
31 1 10 0 7.3 | 0233008 02:36:000 M 43684 131 (Calibration 17| 12
30 1 78 0 |621] 02:42:00] 02:57:00] N 4,382 137 17| 1.2
20 75 1 586 0 02:58:00F 0312000 S 4,372 143 @] 11
28 1 75 0 | 586| 0315:00p 0325000 N 4,430 133 171 114
27 75 1 586y 0 03:31:00y 0344000 5 | 4422 148 17| 12
26 1 76 0 | 604 | 0347:00] 04:01:00] N 4,370 141 16| 12
25 78 1 629y 0 04:04:00; 04:18:000 5 | 4.372 136 15| 1.4
04:18:00 post acquisition s tum 14l 13
04:29:001 04:34:00 ‘Ground static at KHUM 171 14
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Trajectory and GPS Plots:
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Quality Factor
7
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Combined Forward/Reverse Separation
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Acquisition and Processing details ----- Collection 22 (March 3, 2017)

Log:
16.92 T Begin | TiE End FIt] Hobbs| I R -
Airport | Chocks | Hebbs| Arport] Chocks Hrs|  Hes|  Aenaty E - R ieg |
I - T | RHUM | 518 | 2853] KHUM| 908 3.00] 350200 Product
B . ! . ) uction -
E G tial. | Flight Log
ugro Geospaual, Inc. j— AO80-50-00-02
FGlJob # Project Mame System Unit MO Ground Temp'C Min Ranga" Data Logger Drives
15004000 Upper Delta 780 961 FMU-300 10.0 ; 10.0 1248 Drive#0
Flight Date GPS Day Lift Sun” Sclar Times (UTC) Pulse Rate | FlingTemp“"C|  Max Range' Download Drive
3-Mar-17 17-062 14 360 6.0 | 12.0 1588 NS1TB-07
Mission ID  [yymmadd_Sen_Jcb_Lift) Aircraft HBirpert ID FMS UTC | AMT (fty | Speed FOVW | Scan Rate (i) | MTA| kmAWPT | Altm Seffing Humidity @ Alt Shipping Track
170303_961_15004000_14 N83AR | KHUM | Track | -6 | 4400 | 150 60 110 0.806 | 30.50 I 30.44 81 778573374900
Pilot #1 Pilot #2 Operator #1 Operator #2
Phil Schreffier Ryen Farnworth Riley Forsyth
Base | 1D Locabon Rec 1D ANID | ARE (m) Stan Tme (U15) Siop Tme (UT5) GPS Flename Operator Daia
016 KHUM GR3-5 GR3-5 1.8 | Unit#50304a | Riley Forsyth Shipped
Fight 2 wpt Distance uTe Fit | ammge | Spesd | Scan
Comments and Conditions
Area FG| | Chent | From| To |Beginj End | Start End Oir | (GPS) | (knots) | Rate SVs | PDOP
0519:00f 05:24:00 ‘Ground stafic at KHUM 16| 1.4
05:35:00 pre acquisition 5 turn 16| 14
UpDetltaX 2 1 45 o 355 | 05:.41:00f 0545008 E 4,418 130 Cross tie 15 16
UpDelta2 24 90 1 7.7 0 0B.00:00f 08:17.00) s 4,415 129 18| 1.3
23 1 90 0 P717| 08:20:008 06:36:000 N 4,430 135 17| 13
2 94 1 75 1] 06:38:00] 06:5500] 5 | 4,385 138 17| 12
2 1 10 0 7.3 | 08:58:00f O7:02:000 N 4433 144 (Calibration 181 11
21 1 92 0 |732] o7:.08:00] 07:24:00] N 4,392 145 18] 14
20 & 1 Fo01 0 07.26:00F 0742000 S 4,362 148 18 11
19 1 87 0 |683| 07:44:00f 03:00:00] N 4,394 138 171 114
18 85 1 677y O 08:03:00y 03:1&00] & | 4402 145 17| 12
17 1 84 0 | 669 | 0821:00] 03:36:00] N 4,382 148 15| 12
16 831 1 861 o | oszso0] ossz00] s | 4415 | 144 1] 18
085300 post acquisition s tum 14 19
04:03:00; 08:08:00 ‘Ground static at KHUM 17| 13
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Trajectory and GPS Plots:
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Quality Factor
7

Quality Factor
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Combined Forward/Reverse Separation
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Acquisition and Processing details ----- Collection 23 (March 14, 2017)

Log:
16.92 TR Begn | TR End T FIt| Hobbs) I - 1
e Airport | Chocks Hobﬂ Airporl] Chocks | Hotbs | Durstion|  Hrs|  Hrs]  Acwity E =~ R ieg |
l 1 | KGTU [ 1731 538.3] KHUM | 2010 0] 238] 275  2.7][0103-Mob/Demob Flight Log
- 2 | kHuM | 2118 541.0] KHUM ]| ©0:18 5438] 300 300  29]0900-Production
Fugro Geospatial, Inc. [— AO80-50-00-02
TGl Job # Froject Name System Unit MO Ground Temp G| Win Range Data Logger Drves
15004000 Upper Delta 680i 165 FMU-300 i 2100
Flignt Date GFS Day | Ln Sun Sclar Times (utc) Fulse Rate Flying Temp 'C | Max Range' Download Drive
14-Mar-17 17-073 7 N/A N/A 240k 5.0 i 5.0 4052
Migsion ID_ (yymmad_Sen_eb_Lift) Rircraft | Arport D | FMS | UTC | AN (fy | Speed | FOV | Scan Rate gz | MTA| muwuPT | _ARm Seling | Humidity @ Alt Shipping Track
170314_165_15004000_07 N62912 | KHUM -6 | 3281 145 B0 99 2 | 0.374 | 3020 | 30.20
Pilot #1 Pilot #2 Operator #1 Operator #2
Skip Bugh Eric Mueller
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (U1C) Stop Tme (U1C) GPS Flename Operato: Tatm
016 KHUM 1.8 Chris Fought
ht # Distance uTe Fit | Adinde esd | Scan
i G < Comments and Conditions
Area FGl | Chent | From| To |[Beginj End Start End Dir | {GPS) | (knots) | Rate SVs | PDOP
21:34:00] 21:32.00 GROUND-STATIC @KHUM 17
22.02:00] 22:04:00 150 PRE ACQUISITION CALIBRATION 17
UpDeltaX | 4 1125 o 1144 2214000 0g1| 3200 | 150 CROSS LINE 17
UpDelta2 | 23 60 | 1 [355] 0 | 2226:00 22:35:00| 181 | 3.200 | 140 CALIBRATION LINE 18
23 1 1109| o | 65 | 2z40:00] 22:57:.00f 001 | 3.200 | 132 18
22 108 1 |644] 0 | 2301:00f 2317:00] 181| 3.200 | 138 18
21 1 1107 | o0 !638| 23:21:00f 23:38:00] 0o1| 3.200 | 130 17
20 105 1 |626] 0 | 2341.00f 23:57:00) 181| 3.200 | 145 18
23:57:00] 23:58:00 132 POST ACQUISITION CALIBRATION 16
00-10:00] 00:15:00 GROUND-STATIC @KHUM 16
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Combined Forward/Reverse Separation
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Acquisition and Processing details

Collection 24 (March 14, 2017)

_l'-llGR(l

Log:
5924 Lift Bagin Lift End | Fit| Hobbs) I - ]
eae e e T e e Ried]
i : : - . ' ' Flight Log
Fugro Geospatial, Inc. | AO80-50-00-02
[ FolJob# Project Name System Unit MO Ground Temp G| Win Range Data Logger Drves |
15004000 Upper Delta 680 216 LN-200 13.0 i 16.0 2100
Flight Date GPS Day Lift Sun” Sclar Times (utc) Pulse Rate Flying Temp °C Max Range' Download Drive
14-Mar-17 17-073 3 NIA NIA 240k 11.0 i 12.0 4052 NS1TB-106
Mission 1D Lyyrmad_Sen_ oLt Fircrafi | Mpert D | FME | UTC | AMT (fr | Spesd | FOV | Scan Rate i | MTA] KnAWPT | Alm Sefing | Humidity @ Al Shipping Track
170314_216_15004000_03 N8SN KGTU | CCNS 4| -5 | 2400 | 145 100 2 | 0,601 | 30.23 | 30.14 60
Pilot #1 Pilat#2 Operator #1 Operator #2
Kevin Ellington Chris Fought
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (UTC) Stop Tme (UTC) GPS Flename Operato: Tt
016 KHUM GR3-5 GR3-5 1.8 14-Mar-17 18:00 15-Mar-17 01:48 Unit#50314r.1ps Chris Fought With AB
Base 31D Location Rec ID Ant 1D ARP {m) Ttart Tme {UTC) ﬁop Time (UTC) GPS Flename Operator Data
FEght # Wpt Distance uTtc Fit | Aiude | Speed | Scan ’
Area FGI | Chent | From{ To (Begin} End Start End Dir | (GPS) | (knots) | Rate Eame A CoLane 5Vs | PDOP
17.32.00f 17:37:00 GROUND-STATIC @ KHUM 18
1812:00] 131500 Pre §tum 18
UpDeltaX | 3 30y 70 | 1743415 181852y 18:24:58| 90 | 3,200 135 | 100.0 |Xline 17
UpDelta3d | 26 LE] 1 | 288} 0 | 183146] 13:3%23) 180 | 3.200 138 | 1000 18
25 1 50 0 294 | 18:41:32) 18:50:44) 360 3,200 120 | 1000 17
24 51 1 30 0 | 1853190 1201:05) 180 3,200 137 100.0 19
23 1 52 0 307 19:03:30] 19:1313) 360 3,200 122 100.0 21
22 54 1 319 0 | 1916:10] 13:24:59) 180 | 3.200 138 100.0 2
21 1 55 1] 325| 19:27:13; 19:37:23] 360 3.200 120 100.0 23
20 58 1 | 3431 0 | 1940171 19:4%:33) 180 | 3.200 135 | 1000 22
19 1 58 0 | 343 1951:47) 20:01:42) 360 3.200 118 | 1000 22
18 58 1 | 3437 0 | 20004:37¢ 20:13:38) 180 | 3.200 135 | 1000 20
17 1 58 0 }343| 20116:05) 20:25:51 360 3,200 117 100.0 18
16 38 1 | 343§ 0 | 20028:31) 20:37:43) 180 | 3,200 134 100.0 19
15 1 kil 0 18 | 20:43:38) 20:48:44) 360 | 3,200 123 100.0 19
15 M n 18 § 12 | 20:51:10; 20:52:55) 180 3,200 135 100.0 [lcalibration line 20
14 30 1 17.4 0 20.57:46] 21:02:40) 180 3,200 135 100.0 20
13 1 20 0 168 | 21:04:59y 21:10:26) 360 | 3,200 125 100.0 20
12 28 1 | 1621 0 | 21:12:32] 2111710 180 | 3.200 135 | 1000 19
29:47:00p  21:20:00 Post S turn 19
21:43:00] 21:48:00 [GROUND-STATIC @ KHUM 19
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Trajectory and GPS Plots:
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Quality Factor
7

Quality Factor
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Collection 25 (March 14, 2017)

_l'-llGR(l

Log:
16.92 T Begin | TiF End FIt] Hobbs| I = .
Airport | Chocks | Hebbs| Arport] Chocks Hrs|  Hes|  Aenty E -~ R ieg |
I e T | KAUM | 1731 | 1626.0] KHUM] 2037 3.00]  2.5]0900 Product:
. | | § uction -
E G tial. | Flight Log
ugro Geospatal, Inc.— AO80-50-00-02
Tl Job # Progect Name System Uit MO Ground Temp'C Min Range Data Logger Drives
15004000 Upper Delta 680i 216 LN-200 17.0 i 12.0 2100
Flight Date GPS Day [ Sun Sclar Times (UTc) Pulse Rate Flying Temp "C | Max Range' Download Drive
14-Mar-17 17-073 4 N/A NIA 240k 13.0 i 9.0 4052 NS1TB-108
MisSion 1D [yymmad_sen_eb_LiM) Arcral | imort1D | FMS | UTC| AMT (1| Speed | FOV | Scan Rate oin | MTA] KmAVET | _Akm Sefing | Humidity @ Al Shipping Track
170314_216_15004000_04 N8SN KGTU | CCNS 4| -6 | 2400 | 145 100 2 | 0.601 | 30.14 | 30.12 60
Pilot #1 Pilot #2 Operator #1 Operator #2
Kevin Ellington Chris Fought
Base 11D Locatbon Rec ID Ant ID ARP {m) Start Tme {uTC) ﬁop ime (UTC) GPS Flename Operator Data
016 KHUM GR3-5 GR3-5 1.8 14-Mar-17 18:00 15-Mar-17 01:48 Unit#50314r.1ps Chris Fought With AB
Base 31D Tocabon Tec 1D AntiD | ARE (m) T me (U 10) Tiop Tme (0 Ter GPS Flename Operator Tam |
Flight £ Wpt Distance uTc Fit | ARiude | Speed Scan
Comments and Conditions
Area FGI | Cient | From| To |Begin| End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
22.37:00f 22:42:00 GROUND-STATIC @ KHUM 21
23.09:00f 2312:00 Pre & tum 20
UpDelta3 11 1 30 0 §174| 2314:05; 2312:04] 360 | 3,200 130 100.0 20
10 3 1 18 i) 23:21:119) 23:26:20) 180 3.200 135 100.0 18
9 1 32 0 y 186 | 232857y 23:34:18] 360 | 3.200 130 100.0 18
8 33 1 1621 0 23:37:221 23:41:53] 180 3,200 133 100.0 18
T 1 35 0 | 204 | 2344:44) 23.50.50| 360 | 3,200 125 100.0 18
1] 36 1 21 0 23:53:201 23:58:51] 180 3,200 138 100.0 18
5 1 37 0 j216| 00:01:28 00:08:09' 360 | 3.200 122 100.0 18
4 38 1 222V 0 00:10:20 00:16:06' 180 3.200 135 100.0 18
3 1 | 52 | 0 |307| 00:20:11) 00:28:51) 360| 3,200 | 125 | 100.0 18
2 53 1 3130 0 00:31:338 00:3%:200 180 | 3,200 140 100.0 18
1 1 53 0 | 313| 00:41:48) 00:50:37| 360 | 3,200 125 100.0 17
1 53 43 | 31.3} 252 | 0005319 00:54:45] 180 3.200 140 100.0 |calibration line 17
UpDeltaX, 3 30 53 [17.4 313 | 005850y 01:.02:27| 90 | 3,200 123 100.0 |Xline 17
01:03:00f 01.06:00) 180 3,200 135 100.0 |Post Stum 17
02:30:00f 02:3500) 180 3,200 135 100.0 |GROUND-STATIC @ KHUM 18
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Trajectory and GPS Plots:
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Log:
16.97 Tt Begin T Erd 5] Fit| Hobbs) I — .
Airport | Chocks | Hebbs| Arport] Chocks | Hotbs | Durstion|  Hrs|  Hrs|  Aewity E - R ieg |
I — T | RAUM | 1855 | 2054] KHUM| 2203 93] 408] 8.25]  2.9[0900 Product
: . : : : uction "
E G tial. | Flight Log
ugro Geospatal, Inc.f— A080-50-00-02
TGl Job # Froject Name System Unit MO Ground Temp G| Win Range Data Logger Drves
22.15004000 Upper Delta Plain LA Q780 780 961 FMU-300 - - 15.0 i 19.0 4094 DR680#2
Flight Date GPS Day [ ETH Sclar Times (uTc) Fulse Rate Flying Temp "C | Max Range' Download Drive
14-Mar-17 17-073 15 - - 360 - 8.0 i 14.0 5246 EP750425
Mission 1D (yymmad_Sen_eb_Lift) Aircralt | farport ID FMS | UTC| AMT (fty | Speed | FOV | Scan Rate (i; | MTA| KMANPT | ARm Sefing | Humidity @ Alt Shipping Track
170314_961_15004000_15 N83AR | KHUM | Track | -6 | 4400 | 150 60 110 0.806 | 3020 - 53% GND -
Pilot #1 Pilot #2 Operator #1 Operator #2
Phil Schreffler Ryen Farnworth Chris Acufia - -
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (U1C) Stop Tme (U1C) GPS Flename Operato: Tatm
016 KHUM GR3#5 GR3#5 1.8 14-Mar-16 17:11 15-Mar-17 01:20 Unit#50314r Chris Acufia With AB
ht # Distance uTc Fit | Alitude ead Scan
i G e Comments and Conditions
Area FGl | Chent | From| To |[Beginj End Start End Dir | {GPS) | (knots) | Rate SVs | PDOP
- - 5 min GND stafic alignment at KHUM -
- - S-Turn in flight alignment
UpDeltad 67 1 105 0 §838| 13.26:00f 13:4800f 0o1| 4.379 124 Reflight 16| 1.3
65 104! 1 | 83! 0 | 135200 1412000 182| 4.405 | 140 Reflight 18] 14
63 1 1102 | o {814 1414008 143700{ 001 | 4404 | 125 18] 14
63 102§ 92 | 814|733 | 14.40:00 - 181 4.401 143 Calibration Line 17| 1.2
UpDeltaX 7 1 10 0 7.3 | 1508000 15:11:00f 92 | 4,385 137 (Crossing Line 18] 11
UpDelta1 62 101 1 806y O 15:21:005 153200 182 | 4.384 144 171 13
15:38:00y  15:40:00 S-Turn post in flight alignment 15 1.3
15:52:001 15:57:00 I.’J Min post GMND alignment at KHUM 18] 13
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Acquisition and Processing details

Collection 27 (March 15, 2017)

_l'-llGR(l

Log:
6.92 T Begin | TiF End ] FIt] Hobbs| I == -
Biport_| Chooks | Hobbs| Arpor] Ghacks | Hotbs | Durstion|  Hrs|  Hrs|  acwity 2 R ieg |
l - T | KHUM | 1845 | 5éa8] KHUM | 2139 77| 2:54] 3.00] _ 2.6[0900 Product
5 ! . k ! E ucuon -
E G tial. | Flight Log
ugro Geospatal, Inc. [— AOB0-50-00-02
FolJob & Progect Name System Uit MO Ground Temp'C Min Range Data Logger Drives
15004000 Upper Delta 680 165 FMU-300 6.0 i 14.0 2100
Flight Date GPS Day Lift Sun” Sclar Times (UTC) Pulse Rate Fhing Temp °C Max Range' Download Drive
15-Mar-17 17-074 8 NIA NIA 240k 2.0 i 1.0 4052 NS1TB-110
Mission ID  [yymmdd_Sen_cb_Lift) Aircraft Airport 1D FMS UTC | AMT ifty | Speed FOV | Scan Rate iz | MTA| maAWPT ARm Selting Humidity & Alt Shipping Track
170315_165_15004000_08 NE2912 | KHUM -6 | 3281 | 145 60 99 2 | 0.374 | 3040 | 30.16
Pilot #1 Pilot #2 Operator #1 Operator #2
Skip Bugh Eric Mueller
Base 11D Location Rec ID Ant 1D ARP (m) Start Tme (U1C) Stop Tme (UTC) GPS Flename Operator Data
016 KHUM Unit#4 4 1.8 031517 1330 Eric Mueller With AB
Fight # Wt Distance uTc Fit | Akiude | Speed | Scan
Comments and Conditions
Area FGI { Cient | From§ To |Beginj End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
19:10:008 1%:15:00 GROUND-STATIC @KHUM 19
19:27:00] 19:22:00 136 PRE ACQUISITION CALIBRATION 19| 1.2
UpDeltaX 1 89 1 41 | 53 1241 1942:001 19:56:00f 0gg | 3,200 138 CROSS LINE 19 11
UpDeltal 3 TO | 76 | 4151451 | 20:01:00f 20:02:00f 001 | 3,200 13 18| 1.2
32 90 | 22 | 5361126 | 2007:00f 20017:00f 181 3.200 145 17| 12
3 26 | 38 | 15 |223| 20:20:00] 20:23:00f 001 | 3,200 138 17| 1.2
60 97 1133 | 5783795 20:28:008 20:34:00f 001 3,200 140 CALIBRATION LINE 16| 1.4
1] 133 | 97 [795|578| 20:39:00f 20:45:00) 181 3.200 145 18] 11
61 89 1131 | 53 }782| 2050:00f 20:56:00) 001 | 3.200 144 18| 1.0
62 130} 88 (776} 524| 21:01:00f 21:07.00) 181 3,200 142 18| 14
21:08:00y 21.10.00 126 POST ACQUIESITION CALIBRATION 18 1.2
21:32:00f 21:37.00) GROUND-STATIC @KHUM 17| 1.2
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Acquisition and Processing details

Collection 28 (March 15, 2017)

-I"ut;nn

Log:
692 Lift Bagin 1 Lift End ] ] Hobbs I - H
Airport | Chocks | Hebbs| Arport] Chocks | Hotbs | Durstion|  Hrs|  Hrs|  Acwity E =~ R ieg |
I - T | KAOM | 1513 | 16285] KHUM] 1917 | 16321  4.04] 4.00] 3.6]0900 Produch
: , . : . I uction "
E G tial. | Flight Log
ugro Geospatal, InC.f— AQB0-50-00-02
Fisl Job # Froject Name System Unit MO Ground Temp G| Win Range Data Logger Drves
15004000 Upper Delta 680 216 LN-200 13.0 i 14.0 2100
Flight Date GPS Day Lift Sun® Sclar Times (utc) Fulse Rate Fhying Temp °C Max Range' Download Drive
15-Mar-17 17-074 5 NIA NIA 240k 1.0 i 12.0 4052 NS1TB-108
WMission 1D Lyymmad_Sen_ b Lift) Aircraft | Amport 1D FMS | UTC | AMT (f) | Spesd | FOW | Scan Rate jiz | MTA] KmANPT | ARm Sefing | Humidity @ At Shipping Track
170315_216_15004000_05 N8SN KGTU | CCNS 4| -5 | 3200 | 145 100 2 | 0,601 | 30.14 | 30.22 50
Pilot #1 Pilot #2 Operator #1 Operator #2
Kevin Ellington Chris Fought
Base 11D Locahon Rec ID Ant ID ARP {m) Start Tme {uTc) ﬁop ime (UTC) GPS Flename Operator Data
016 KHUM GR3-5 GR3-5 1.8 15-Mar-17 13:30 16-Mar-17 04:38 Unitd0315n.1ps Chris Fought With AB
Base 31D Location Rec ID Ant 1D ARP (m) Stan Tme (U1C) Stop Time (UTC) GFS Flename Operator Data
Flight £ Wpt Distance uTc Fit | Aliude | Speed Scan
Comments and Conditions
Area FGI | Cient | From| To |Begin| End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
20:18:00f 20:24:00 GROUND-STATIC @ KHUM 19
20:38:00f 20:41:00 Pre 5tum 20
UpDelta2 20 1 12 0 66 | 2004410y 20:46:16) 360 [ 3.200 125 100.0 |re flight 20
19 1 101 0} 601 | 2053:00f 21:08:47| 360 | 3,200 128 100.0 20
18 96 1 574 0 29:11:40) 21:25:31] 180 3,200 143 100.0 20
17 1 97 0 I577| 21:28:201 21:43:05| 360 | 3,200 136 100.0 19
16 97 1 577 0 21:45:33) 22:00:11) 180 3,200 144 100.0 20
15 1 149 0 1889 2203031 22:25:31) 360 3.200 135 100.0 21
15 149 | 138 | 88.9 | 828 | 2228:12] 22:30:00] 180 3,200 140 100.0 |calibration line 19
14 148 1 88.3 0 2235071 22:56:34] 180 3.200 141 100.0 19
13 1 146 0 §&871| 2250:09) 23:20:057| 360 | 3.200 133 100.0 18
12 145 1 865% 0 232322 23:44:09' 180 3.200 140 100.0 17
UpDeltaX 4 1 16 0 ] 23521 23:5#:46' a0 | 3.200 125 1000 |Xline 18
23:55:00) 23:59:00 Post S tumn 18
00:10:00f 00:15:00 GROUND-STATIC @ KHUM 18
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Quality Factor
7

Quality Factor

0
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Combined Forward/Reverse Separation
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.E ] | e DO R | 1\\"
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Combined RMS
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Acquisition and Processing details

Log:

Collection 29 (March 15, 2017)

-I"ut;nn

16.92 T Begin TiF End | FIt] Hobbs| I = -
Airport | Chacks | Heobbs| Arport] Chocks | Hotbs Hrs|  Hes|  Aenty E =~ R ieg |
I — T | KAUM | 2000 | 16321] RHUM| 2352 | 16380]  332] 350 280900 Produch
! 2 | o o g ucuon -
E G tial. | Flight Log
ugro Geospatal, InC.f— AQB0-50-00-02
GERLT: Froject Name System Onit ™ Ground Temp G| Win Range Tata Logger Drves
15004000 Upper Delta 680i 216 LN-200 11.0 i 7.0 2100
Flignt Date GFS Day | Ln Sun Sclar Times (utc) Pulse Rate Flying Temp 'C | Max Range' Download Drive
15-Mar-17 17-074 ] N/A N/A 240k 8.0 i 6.0 4052 NS1TB-106
Migsion ID_ (yyrimad_Sen_b_Lift) Rircraft | AirportID | FMS | UTC | ANIT (fy | Speed | FOU | Scan Rate gz | MTA| KmAWPT | _ARm Seting | Humidity @ Al Shipping Track
170315_216_15004000_06 NBSN KGTU |CCNS 4| -6 | 3200 | 145 100 2 | 0.601 | 3035 | 30.38 50
Pilot #1 Pilot #2 Operator #1 Operator #2
Kevin Ellington Chris Fought
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (U1C) Stop Tme (U1C) GPS Flename Operato: Tatm
016 KHUM GR3-5 GR3-5 1.8 15-Mar-17 13:30 16-Mar-17 04:38 Unitd0315n.1ps Chris Fought With AB
Base 31D Location Rec ID Ant 1D ARP (m) Stan Tme (U1C) Stop Time (UTC) GFS Flename Operator Data
Flight £ Wpt Distance uTc Fit | Aliude | Speed Scan
Comments and Conditions
Area FGI | Cient | From| To |Begin| End Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
01:13:00f 01:18:00 GROUND-STATIC @ KHUM 20
01:41:00f 01:44:00 Pre 5tum 19
UpDelta2 44 75 1 105 0 y156| 01:47:11; 01:52:09] 360 | 3,200 135 100.0 |re flight 19
59 32 74 | 487} 439 | 01:56:07) 01:58:00] 180 3.200 130 100.0 |re flight 20
59 74 82 | 43.9 487 | 02:01:16) 02:02:14| 360 | 3,200 133 100.0 |calibration re flight 20
B3 78 72 | 4691427 | 02:05:31]1 02:07.07| 180| 3,200 136 1000 fre flight 19
a1 27 1 156 0 02:10:57) 02:16:11) 270 3,200 13 100.0 |re flight 21
UpDeltaX, 2 1021 90 | 60.71535| 0222521 02:2507) 270 3.200 135 100.0 |Xline 21
UpDelta2 | 11 1 ]145| 0 [865| 0223:14f 02:53:58) 260 3.200 | 141 | 100.0 19
10 1441 1 |859l o | 025629 03:1?:05' 180] 3.200 | 143 | 100.0 18
9 1 144 0 } 858 032011 03:40:54' 360 | 3.200 141 100.0 18
8 143 1 8531 0 03:43:33 04:04:08' 180 3.200 140 100.0 18
8 1 10 o 54 | 040726 0-1:09:06' 360 | 3.200 138 100.0 Jcalibration 18
04:10:00] 04:12:00 Post S tumn 19
04:25:00f 04:30:00 GROUND-STATIC @ KHUM 19
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--------------------------------------------

----------------------------------------------------------------------------
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Quality Factor
7

Quality Factor
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Combined Forward/Reverse Separation
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Combined RMS
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Acquisition and Processing details ----- Collection 30 (March 16, 2017)

Log:
16.92 Tt Begin TR End 5] Fit| Hobbs) I = .
Biport_| Chooks | _Hobbs| Arpor] Cheeks | Hotbs | Durstion]  Hrs|  Hrs|  acwiy = Rlegl
l L T | KHUM | 1118 | 5ér.7] RHUM] 1421 S507]  3.03] 3.00] 3.0]0900 Product:
. » 3 | J | ucuon -
E G tial. | Flight Log
ugro seospatial, Inc. |- A080-50-00-02
TGl Job # Froject Name System Unit MO Ground Temp G| Win Range Data Logger Drves
15004000 Upper Delta 680i 165 FMU-300 6.0 i 11.0 2100
Flight Date GPS Day Lift Sun® Sclar Times (utc) Fulse Rate Fhying Temp °C Max Range' Download Drive
16-Mar-17 17-075 9 N/A N/A 240k 5.0 i 6.0 4052 NS1TB-110
Mission 1D (yymmad_Sen_Jeb_Lift) Aircraft | Airport ID FMS | UTC | AMT ()| Spesd | FOV | Scan Rate iz | MTA] mWWPT | ARm Sefing | Humidity @ At Shipping Track
170316_165_15004000_09 N62912 | KHUM -5 | 3281 145 B0 99 2 | 0.374 | 3037 | 30.41
Pilot #1 Pilot #2 Operator #1 Operator #2
Skip Bugh Eric Mueller
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (U1C) Stop Tme (U1C) GPS Flename Operato: Tatm
016 KHUM Unit#4 4 1.8 170316 1053 170316 2155 UNIT40316k.tps Eric Mugller With AB
ht# Distance uTC Fit | Amiude | Spesd | Scan
i G < Comments and Conditions
Area FGl | Chent | From| To |[Beginj End Start End Dir | {GPS) | (knots) | Rate SVs | PDOP
1124000 112500 GROUND-STATIC @KHUM 18 1.2
11:43:00] 11:45:00 125 PRE ACQUISITION CALIBRATION 19| 11
UpDeltaX | 2 95 | 80 |5661475) 1208000 12:10:00 271| 3200 | 145 CROSS LINE 17] 13
UpDelta2 | 4 351 1 [205] o | 121600] 1222:00| 181| 3200 | 145 CALIBRATION LINE 17] 1.4
4 1 1143| o lass| 1226000 12:46:00) o1 | 3.200 | 142 18| 1.3
5 143 1 |855] 0 | 1248:00{ 13:10:00| 181 | 3.200 | 138 20 14
6 1 1143 | 0 1855 1314:00 13:33:00) 001 | 3.200 | 144 20 14
T 143 1 B55 a 13:38:000 13:58:00) 181 | 3.200 138 19 11
13:59:00f 14:01:00 134 POST ACQUISITION CALIBRATION 19 1.0
14.12:00] 14:18:00 GROUND-STATIC @KHUM
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Trajectory and GPS Plots:
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Quality Factor
7
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Combined Forward/Reverse Separation
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Combined RMS
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Acquisition and Processing details

Collection 31 (March 20, 2017)

-I"uman

Log:
16.92 Lift Begin 1 Lift End I = .
Airport | Chacks | Hebbs| Arport] Chocks | Hatbs E =~ R ieg |
l L T | RAUM | 108 552.0] KHUM] 3:23 42| 2115] 2.25]  22]|0800 Produch
. | “ o . as u ucuon -
E G tial. | | Flight Log
ugro seospatial, Inc. |- | A080-50-00-02
TGl Job # Froject Name System Unit MO nd 1emp |  Min Range Data Logger Drves
15004000 Upper Delta 780 961 FMU-300 69F i 18.0 4094
Flight Date GPS Day Lift Sun” Sclar Times (utc) Pulse Rate Flying Temp °C Max Range' Download Drive
20-Mar-17 17-079 16 N/A N/A 360 13.0 i 13.0 5246 EP1TB#32
Mission 1D (yymmad_Sen_Jeb_Lift) Aircraft | Airport ID FMS UTC | AMT (fty | Speed | FOV | Scan Rate gz | MTA] mAWWPT | Alm Seting | Humidity @ Al Shipping Track
170320_961_15004000_16 N62912 | KHUM -5 | 4400 | 140 B0 104 0.501 | 30.17 | 30.18
Pilot #1 Pilot #2 Operator #1 Operator #2
Skip Bugh Eric Mueller
Base 11D Tocabon Rec 1D A0 | ARP (m) Start Tme (U1C) Stop Tme (UTC) GPS Flename Operato: Tatm
016 KHUM Unit#4 4 1.8 170320 2431 170320 0232 UNIT40321a.tps Eric Mugller With AB
ht# Distance uTC Fit | Amiude | Speed | Scan
ik i € Comments and Conditions
Area FGl | Cent | From| To |Beginj End Start End Dir | {GPS) | (knots) | Rate SVs | PDOP
01:27:000 01:32:00] GROUND-STATIC g2KHUM 17 1.2
01:49:00] 01:51:00 165 PRE ACQUISITION CALIBRATION 17| 11
NORL 1 11 8 | ol 4 |otssool o2o00:00 0o1] 4,350 | 141 CALIBRATION LINE 16 14
1 6| 1 4 | o | ozoso00] 020800 181| 4350 | 138 16] 14
2 61 1 4 | o | oz1400) ozie00) 271| 4400 | 132 17| 14
UpDelta2 | 30 55 | 50 |516)468| 022300f 0225:00 181| 4,350 | 128 16| 1.2
15 51 1 83 4031661 | 0234:00] 02:40:000 001 4,350 | 138 DEFINITE REFLIGHT FOR COURSE, WILL REFLY NEXT 16| 1.2
15 a3 51 6611403 | 02:48:00f 02:56:00f 181 | 4,350 134 16 12
02.56:00f 02:58.00 142 POST ACQUISITION CALIERATION 15 13
03:13:00] 03:18:00 GROUND-STATIC @KHUM 16| 1.2
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Trajectory and GPS Plots:

Top View: Latitude (deg)
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Estimated Accuracy
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Acquisition and Processing details ----- Collection 32 (April 24, 2017)

Log:
5 T Begn T TM End T Ft FR] Hobbs W R- I
Airpart Chocks Hobbs| Airport| Chocks | Hobbs Duration Hrs Hrs Actvity = leg
GRO — — .
1 KHUM 12:32 583.3] KHUM | 1740 588 5] 506 525 5.2 |0900-Production Flight Log
Fugro Geospatial, Inc. | AOB0-50-00-02
TGl Job # Project Name System Unit ™D Ground Temp G Min Range’ Data Logger Dnves
15004000 LA UPPER DELTA G80i 165 FMU-300 14.0 E 22.0 2100 DRE80-12
Flight Date GPS Cay Lift Sun® Solar Times (UTC) Pulse Rate Fhying Temp *C Max Range" Download Drive
24-Apr-17 17-114 10 N/A N/A 240k 8.0 i 100 4052 NS1TB-104
Wission 1D (yymmad_san_ob_Lif) Bicralt | Mmeort 0| FMS  |UTC| AMT () | Speed | FOW | Sean Rate pis) | MTA] kWP T | Altm Setting | Hunidity @ 2% Shigping Track
170424_165_15004000_10 NE2912 | KHUM -5 | 3281 | 145 99 2 | 0.680 | 2003 | 2084
Pilat #1 Pilot#2 Operator #1 Cperator #2
George Jordan Eric Mueller Lee Scadden
Base 11D Tecaton Rec 1D A0 | ARP(m) Start Tme (UTC) Stop Tme (UTC) TS Flename Operator Data
016 HOUMA, LA GR3-04 | GR3-04 1.8 170424 1213 170424 1745 UNIT40424m.tps Eric Mueller With AB
Flight # Wt Distance uTc Fit | Altitude | Speed | Scan
‘Comments and Condiions
Area FGl § Chent |Fromy To |Beginj End | Start End Dir | (GPS) | (knots) | Rate SVs | PDOP
12:51:000 12:56:00 GROUND-STATIC @KHUM 18 1.0
13;12:00f 13114:00 3,200 166 FRE ACQUISITION CALIBRATION v 1.2
UpDelta1 60 1 133 0 lgag| 1321000 13:40:00| 001 | 3200 134 18] 1.2
59 134 1 904)] 0O 13:43:00] 14:02:00] 181 | 3,200 140 7] 1.3
59 1 10 0 6.1 | 14:05:008 14:07:00| 001 | 3,200 129 CALIBRATION LINE 7] 12
UpDeltaX 2 15 | 35 | 9.5 {221 14:14:00§ 14:17:00| 091 | 3200 134 CROSS LINE 17| 1.2
UpDeltai 58 1 133 0 ! 898| 14:24:00¢ 14:43:00| 001 | 3200 138 181 1.0
57 133 1 498y 0 14:46:004 15:05:00] 181 | 3200 137 1B 1.2
56 1 133 0 §89.8]| 15:08:00§ 15:27:00) 001 | 3.200 134 15 1.3
55 133 1 898 0O 15:30:00 15:49:00| 181 | 3,200 144 15 1.4
54 1 133 0 §89.8] 15:51:00§ 16:10:00) 001 | 3,200 134 7] 11
53 132 1 dg1) 0 16:12:00§ 16:31:00] 181 | 3,200 140 191 1.0
52 1 132 0 891 16:34:00y 16:53:00| 001 | 3,200 145 18] 1.2
51 130 1 8771 0 16:55:008 17:14:00| 181 | 3,200 132 19 ] 141
17:15:00§ 17:17:00 3200 148 POST ACQUISITION CALIBRATION 180 11
17:31:.001 17:36:00 GROUND-STATIC @KHUM 7] 1.3
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Trajectory and GPS Plots:

0.16 )

0.15 /\ /\ /\ /\

e A [\ S [\ Y
N AN / /1A / /AN

0.12

o 7 NEWANIN N Nl |/ N
7 i N \

0.09

N
i
/
L

Estimated StdDev {m)

0.08 Al |
P — N J L — _jl._,rh“k\h

0.08 |y g I Lr#Ll-—h _JJ_ ]
0.05

0.04 ,_,_,.-f—“_‘——l_‘

0.03 = ] — | e |

T — 1

133000 134000 135000 136000 137000 138000 139000 140000 141000 142000 143000 144000 145000 146000 147000 148000 143000
Week 1945

GPS Time (TOW, GMT zone)

— East — Morth — Height — Trace

Page 187 of 191



USGS
COLLECTION REPORT
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Combined Forward/Reverse Separation
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Combined RMS
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