2014 Merrill Field Dr

Anchorage, AK 99501
P:907.272.4495

F: 907.274.3265
www.aerometric.com

aerometric

Geospatial Solutions

Acquisition and Processing Report For
Matanuska-Susitna Borough

350 East Dahlia Avenue

Palmer, Alaska 99645

LiDAR Collection Matanuska-Susitna Borough, Alaska
Prepared by

AERO-METRIC, INC.

2014 Merrill Field Dr

Anchorage, AK 99501

Aerometric Project No. 6110401



Table of Contents
Matanuska-Susitna Borough
LiDAR Collection Matanuska-Susitha Borough
Aerometric Project No. 6110401

TITLE SECTION
REPOM NAITALIVE ...ttt e ettt e e e e e e s bbbt e e e e e e e s s anbbaaeeaaaeeaanns 1
LG LYoo (=T (ol @70 o1 (o] ISP URTRTR TR 2
LiDAR AcqUuIiSition and ProCEAUIES.......ccuiii ittt e e et e e e e e e e s s enerreeeaaaens 3
QALY CONLIOI SUIVEYS ...ttt e ettt e e e e e e e s e bbb et e e e e e e e e s nbabeeeaaaeeeaanneneees 4
FiNal LIDAR PrOCESSING .ceiieiiiiititiieeaa ettt e e e e e sttt e e e e e e e s aabb et e e e e e e e s s aasbsseeeaaaeeaaantbseeeaaaeaaaann 5
(07010 Tor (11 o] o F PSP URTTT TR 6
[ 1o 1 oo 1= ST UPRTPPPPRPPT 7

LIDAR GPS Processing PIOTS .........eiiiiiiiiiiiiii ettt a e eaa e 8



1 INTRODUCTION

This report contains a summary of the LiDAR data acquisition and processing in the vicinity of the
Susitna River valley in Alaska. Data collection includes the cities of Palmer, Wasilla, Butte, Willow,
Sutton-Alpine, Point Mackenzie, Meadow Lakes, and Talkeetna.

1.1 Contact Info
Questions regarding the technical aspects of this report should be addressed to:
AeroMetric, Inc.

2014 Merrill Field Dr.
Anchorage, AK 99501

ATTN: Jason Mann (LiDAR Production Manager)
Telephone: 907-272-4495
Email: jmann@aerometric.com

1.2 Purpose

The Matanuska-Susitna (Matsu) Borough had a requirement for high resolution LiDAR needed for
mapping of the borough with sufficient quality and vertical accuracy to meet USGS, NDEP, and
FEMA standards and to be placed into the National Elevation Dataset and in accordance with
requirements specified to produce such a dataset as outlined for the project and as defined by
United States Geological Survey National Geospatial Program Base LiDAR Specification, Version
1.0.

Aero-Metric, Inc. (AeroMetric) acquired LiDAR data for an area that comprises approximately 3,720
square miles. This acquisition was carried out to satisfy the need for high resolution elevation data
in the region. AeroMetric’s Optech Gemini and Leica ALS70 LiDAR systems were used in the
collection of data for this project.

1.3 Project Locations

The project area extends from the mouth of the Susitna River, and follows the river north past
Talkeetna, to the proposed Susitna dam site, then follows the river eastward to approximately 21
miles west-northwest of Tyrone Lake. From the mouth of the Susitna River the project extends
northeast to Palmer, then follows the Knik River southeast until it terminates at the Knik Glacier,
and follows the Matanuska River northeast, past the Matanuska Glacier to approximately 1.7 miles
northeast of Trail Lake.

This area encompasses, Palmer, Wasilla, Butte, Willow, Talkeetna, Sutton-Alpine, Big Lake,
Houston, Fishhook, Buffalo Soapstone, Point Mackenzie, Knik-Fairview, Meadow Lakes, Trapper
Creek and the termini of the Matanuska and Knik glaciers.

The project area of interest was defined and supplied by the Matsu Borough in early 2011, and
modified to include the dock at Point Mackenzie.

Item 3.3 shows a graphic of the approximate area of acquisition.



1.4 Time Period

LiDAR project planning was carried out in early 2011 and concluded in August 2012 with Hatcher
Pass.

LiDAR data acquisition was completed between May 11", 2011 and August 29", 2012. Data was
acquired in 82 flights. Particular flight mission dates can be found in the individual flight logs in
Section 7.

Ground control check point surveys were completed between Martch 30" and August 18", 2011 by
Lounsbury and Associates, Inc. (Lounsbury) specifically for this project.

1.5 Project Scope

Data collection was accomplished with aircraft operated by AeroMetric utilizing an Optech Gemini
and a Leica ALS70 airborne LiDAR system. Flights were performed at a nominal altitude of 1400 to
2000 meters above terrain with data collected to produce a data set with a nominal point spacing of
0.6 meters.

The data was to be calibrated such that all systematic errors were accounted for. The project
required bare-earth, vegetation, building, bridge, major transmission line and water classification.
Hydro-enforcement was required for flat and level water bodies of 1 acre or greater surface area,
inland rivers and streams with a width of 100 feet or greater, as well as specific streams regardless
of width, for the production of contours and digital elevation models (DEM). Buildings with a roof
“footprint” of greater than 300 square feet were to be located and outlined.

Per USGS’ Lidar Base Specification v. 1.0, the unclassified LiDAR data was to conform to a
Fundamental Vertical Accuracy of 24.5 cm at 95 percent confidence level in open terrain using
RMSE:z x 1.96. The Supplemental and Consolidated Vertical Accuracy of the other land coverage
classes was to conform to 36.3 cm at 95" percentile.

The horizontal accuracy of the data was to be compiled to meet 0.5 meters RMSE.

The accuracy as compiled, tested and published in this report has met vertical accuracy
requirements as specified by the client. Section 5.6 of this report contains results of the vertical
accuracy evaluation as tested against DEMs derived from the LiDAR data set. An Excel file with
survey point data compared with LiDAR data and vertical differences will accompany this report.
File name: Final_Project_Wide_Vertical_Accuracy_Assessment.xlsx

1.6 Project Spatial Reference System

The specific spatial reference system for this delivery is as follows:

Horizontal Datum: North American Datum 1983 (CORS96 Epoch 2003.0)
Vertical Datum: North American Vertical Datum 1988 (GEOID09)
Projection: Alaska State Plane Zone 4

Measurement Units: U.S. Survey Feet



2 GEODETIC CONTROL
QC surveys and ground control point readings were completed by Lounsbury and Associates, Inc

between March 30 and August 18, 2011. Survey report, control summaries, and survey certification
from Lounsbury are included in this submittal under the “Survey Report” directory.

3 LiDAR ACQUISITION AND PROCEDURES
3.1 Acquisition Time Period

LiDAR data acquisition and Airborne GPS control surveys were completed between May 11", 2011
and August 29", 2012. Eighty-three flight missions were required to cover the project area.

3.2 LiDAR Planning

The LiDAR data for this project was collected with AeroMetric’s Optech Gemini LiDAR systems
(Serial Numbers 03SEN145 and 07SEN201) and Leica ALS70 LiDAR system (Serial Number
7161). Flight planning and acquisition was completed using Optech’s ALTM-NAV v. 5.95 and
Leica’s FPESv. 10.2.10.5.

Flying Height (Above mean sea level) Between 1400 and 2000 meters
Laser Pulse Rate 70 kHz

Mirror Scan Rate Frequency 40 Hz

Scan Angle (degrees) 34°

Side Lap 50%

Ground Speed 150 kts

Nominal Point Spacing/meter 0.6 m

Item 3.2 Acquisition details for the project acquisition flights utilizing Optech Gemini sensor.

Flying Height (Above mean sea level) Between 1400 and 2000 meters
Laser Pulse Rate 163.6 kHz

Mirror Scan Rate Frequency 41 Hz

Scan Angle (degrees) 32°

Side Lap Between 50 and 55%

Ground Speed 160 kts

Nominal Point Spacing/meter 0.6 m

Item 3.3 Acquisition details for the project acquisition flights utilizing the Leica ALS70 sensor.

3.3 LiDAR Acquisition

A total of eighty-three flight missions were required to complete the project area. The missions were
flown using the values in the charts above, items 3.2 and 3.3. Section 7 contains the flight logs.

Airborne GPS and IMU position and trajectory data of the LiDAR sensors were also acquired during
the time of flight.

Missions were typically four to five hours long. Before take-off, the LiDAR system and the Airborne
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GPS and IMU system were initialized for a period of five minutes and in operation after landing for
another five minutes. The missions acquired data according to the planned flight lines and included
a minimum of one (usually two) cross flights. The cross flights were flown perpendicular to the
planned flight lines and their data used in the in-situ calibration of the sensor.

3.3 Red boundary indicates the approximate acquisition area. (Imagery Source: Google Earth)
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South Tidal Area

o Dates of Acquisition: May 10-12, 2011
o Number of Planned Lines: 88
o Line Miles: 2682

This area is located in the southern portion of the project. This
area was one of the first areas to be snow free, and the leaf free
window was short. Flight lines were oriented in an east-west
direction in order to minimize stair stepping between adjacent
flight lines acquired during a single mission (due to tidal
changes).

South Non-Tidal Area

o Dates of Acquisition: May 10-13, 2011
o Number of Planned Lines: 75
o Line Miles: 3266

This area is located to the north of the South Tidal Area. It
encompassed the majority of the developed area of the project.
Like the South Tidal area, it was snow free early during the
collection season. The block did not include the Lazy Mountain
Area, due to safety considerations during off-line turn arounds.

Knik River Tidal (Acquired May 12, 2011)

o Date of Acquisition: May 12, 2011
o Number of Planned Lines: 18
o Line Miles: 97

This area is located to the east of the South Tidal Area. It
isolated due to tidal influence on the Knik River and its
orientation allowed the flight lines to be parallel to the
surrounding terrain.

Knik River Non-Tidal

o Date of Acquisition: May 10, 2011
o Number of Planned Lines: 5
o Line Miles: 44

This area is located adjacent to the Knik River Tidal area. Its
orientation also allowed the flight lines to be parallel to the
surrounding terrain.
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Knik Valley Area

o Dates of Acquisition: May 10 — August 29, 2011
o Number of Planned Lines: 82
o Line Miles: 456

This area is located along the Knik River Valley and Pioneer
Peak. The blocks allow for flight line orientation which
maximizes data acquisition and minimizes risk due to terrain
proximity. A portion of these areas were acquired on August
29, 2011, due to snow being present in the data collected in
the spring.

Matanuska Valley Area

o Dates of Acquisition: May 13 — August 29, 2011
o Number of Planned Lines: 239
o Line Miles: 2863

This area is located along the Matanuska River Valley. The
blocks allow for flight line orientation which maximizes data
acquisition and minimizes risk due to terrain proximity. The
major challenge of data collection in this area was timing
snow and leaf free acquisition. The northern side of the
valley was ready for acquisition earlier than the southern side
due to solar heating of the south facing slopes.

Lazy Mountain Area

o Date of Acquisition: May 24, 2011
o Number of Planned Lines: 31
o Line Miles: 117

This area is located at the foot of Lazy Mountain. Due the
Matanuska and Knik River Valleys’ configuration, there
remained a small triangle of data remaining to be collected.
This area could not be collected with the South Non-Tidal
block due to the surrounding mountain peaks posing a
potential hazard to flying. The flight lines were arranged in a
north-south direction, and decreased in spacing as the terrain
elevation increased.
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Central Area

o Dates of Acquisition: May 17-25, 2011
o Number of Planned Lines: 113
o Line Miles: 3761

This area is located along the Susitna River. The maximum
elevation in this area is approximately 610 feet, with the majority
of the area less than 300 feet. It was selected due to its low
elevations, which would yield an earlier acquisition date.

The flight lines were oriented north-south, and were not
extended further north due to increases in elevation and the
desire to keep the flight line length to less than 20 minutes. Lines
which take longer than 20 minutes tend to show an increase in
IMU drift, causing decreases in data accuracy.

East Central Area

o Dates of Acquisition: May 26-27, 2011
o Number of Planned Lines: 41
o Line Miles: 1109

This area is located along the eastern side of the Susitna River
Valley. The area was isolated due to its slightly higher elevation
compared to the adjoining Central Area, allowing for later
acquisition due to snow conditions.

North Area

o Dates of Acquisition: May 30 — June 17, 2011
o Number of Planned Lines: 97
o Line Miles: 1975

The North area was isolated due to its expected snow melt time
to be later than the central regions due to elevation and latitude.
Snow conditions were monitored in this primarily undeveloped
area (particularly in the western portions) during the acquisition
of the Central areas.

Curry and Devil’s Canyon

o Dates of Acquisition: June 17-24, 2011
o Number of Planned Lines: 72
o Line Miles: 1235

This area is comprised of the Susitna River between the
proposed Watana Dam site and the North Block. This area,
along with the remainder of the Upper Susitna River areas,
posed challenges due to late snow melt, steep canyon walls, and
lack of weather reporting.
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Watana Dam Site

o Dates of Acquisition: June 24- October 12, 2011
o Number of Planned Lines: 128
o Line Miles: 2182

This area is comprised of eight (8) sub-areas. The areas
were selected based on ground elevation and the flying
height was adjusted accordingly.

Upper Susitna

o Dates of Acquisition: August 16 - October 12, 2011
o Number of Planned Lines: 115
o Line Miles: 634

The Upper Susitna is the most remote area of the project.
The area was subdivided into four (4) sub-areas in order to
best follow the river channel and the surrounding terrain.

Hatcher Pass

o 2011 Dates of Acquisition:

o May 26 — 27, 2011

o August 12 - October 12, 2011
o Number of Lines Acquired: 116
o Line Miles: 1002

o 2012 Dates of Acquisition: August 22 — 29, 2012
o Number of Planned Lines: 47
o Line Miles: 721

Hatcher Pass was subdivided into three (3) blocks. The westernmost block was acquired using a
north-south flight pattern and was acquired in the May of 2011 with the Optech Gemini. The two
other blocks were flown in August of 2012 with the Leica ALS-70. It was flown in an east-west flight
pattern, in order to compensate for varying terrain elevations. The snow-free timeframe in Hatcher
Pass was very brief.



3.4 LIDAR GNSS Ground Control

During LiDAR acquisition, twelve GNSS ground control stations were operated to provide position
data during flights. These base stations were to setup to collect L1 and L2 GPS frequencies at a
rate of 2 Hz. The location of the stations allowed for 97% of the project area to have a base station
within 30 km of the aircraft during acquisition. Ten (10) stations were road accessible. The station
located in the Watana Dam area, as well as the station further northeast along the Susitna River
were accessed via helicopter.

Lounsbury was responsible for establishing and operating these control stations. During data
acquisition, AeroMetric’s flight operations coordinated with Lounsbury’s ground operations
regarding base station activities mission timing.

During data processing, it was apparent some of the GNSS data from the ground stations produced
insufficient positional accuracy in some missions. AeroMetric used TerraPos, a processing package
by Frontier Geomatics, Inc. to provide a Precise Point Position (PPP) solution for these missions.
TerraPos utilizes precise GNSS orbit data and other relevant ephemerides to compute positions
without the use of base stations.

4 QC SURVEYS

Field surveys for this project were performed by Lounsbury between March 30" and August 18",
2011. More than eleven thousand check points were recorded during the course of these survey
activities. These check points were used in the verification of the vertical placement of the LiDAR
data.

Additionally, check points were collected in various land coverage categories through the project
area to be used to evaluate the vertical accuracy of the airborne LiDAR data. Coverage categories
included “barren” terrain, wetlands, urban regions, shrubbery, and forested areas. The results of
these evaluations are discussed in section 5.7 of this report.

5 FINAL LiDAR PROCESSING

5.1 ABGPS and IMU Processing

Airborne GPS
Applanix - POSGPS

Utilizing carrier phase ambiguity resolution on the fly (i.e., without initialization), the solution to sub-
decimeter kinematic positioning without the operational constraint of static initialization as used in
semi-kinematic or stop-and-go positioning was utilized for the airborne GPS post-processing.

The processing technique used by Applanix, Inc. for achieving the desired accuracy is Kinematic
Ambiguity Resolution (KAR). KAR searches for ambiguities and uses a special method to evaluate
the relative quality of each intersection (RMS). The quality indicator is used to evaluate the
accuracy of the solution for each processing computation. In addition to the quality indicator, the
software will compute separation plots between any two solutions, which will ultimately determine
the acceptance of the airborne GPS post processing.



TerraPos

TerraPos represents a state-of-the-art solution to Precise Point Positioning (PPP). TerraPos has
been implemented to be fully compliant with data and products from leading international
organizations, e.qg. the International Earth Rotation and Reference Systems Service (IERS) and the
International GNSS Service (IGS). TerraPos thus allows kinematic positioning with sub decimeter
accuracy within the globally consistent and long-term stable reference frames maintained by the
IERS.

In the PPP solution the carrier phase biases are estimated as real numbers (a so-called “float
solution”). This confirms that the precision of the solution benefits from an increased data rate using
an increased number of observations. However, this gain is ultimately limited by the time correlated
errors in the observations that include but not limited to multipath and residual satellite clock errors.
The data requires both dual-frequency code and carrier phase observations and uses respective
ionosphere-free linear combinations. Doppler observations are also included in the computation for
all kinematic profiles which assists the algorithm in the pre-processing to aid cycle slip detection
and also helps to improve the position estimates.

Inertial Data

The post-processing of inertial and aiding sensor data (i.e. airborne GPS post processed data) is to
compute an optimally blended navigation solution. The Kalman filter-based aided inertial navigation
algorithm generates an accurate (in the sense of least-square error) navigation solution that will
retain the best characteristics of the processed input data. An example of inertial/GPS sensor
blending is the following: inertial data is smooth in the short term. However, a free- inertial
navigation solution has errors that grow without bound with time. A GPS navigation solution exhibits
short-term noise but has errors that are bounded. This optimally blended navigation solution will
retain the best features of both, i.e. the blended navigation solution has errors that are smooth and
bounded. The resultant processing generates the following data:

e Position: Latitude, Longitude, Altitude

e Velocity: North, East, and Down components
e Attitude: roll, pitch, true heading

e Acceleration: X, Y, Z components

e Angular rates: X, Y, Z components

The Applanix software, version 4.4, was used to determine both the ABGPS trajectory and the
blending of inertial data. The airborne GPS and blending of inertial and GPS post-processing were
completed in multiple steps.

1. The collected data was transferred from the field data collectors to the main computer. Data was
saved under the project number and separated between LiDAR mission dates. Inside each mission
date, a sub-directory was created with the aircraft’s tail number and an A or B suffix was attached
for the time of when the data was collected. Inside the tail number sub-directory, five sub-
directories were also created EO, GPS, IMU, PROC, and RAW.

2. The aircraft raw data (IMU and GPS data combined) was run through a data extractor program.
This separated the IMU and GPS data. In addition to the extracting of data, it provided the analyst
the first statistics on the overall flight. The program was POSPac (POS post-processing PACkage).

3. Executing POSGPS program to derive accurate GPS positions for all flights: Applanix POSGPS

The software utilized for the data collected was PosGPS, a kinematic on- the-fly (OTF) processing
software package. Post processing of the data is computed from each base station (Note: only



base stations within the flying area were used) in both a forward and backward direction. This
provides the analyst the ability to Quality Check (QC) the post processing, since different
ambiguities are determined from different base stations and also with the same data from different
directions.

The trajectory separation program is designed to display the time of week that the airborne or
roving antenna traveled, and compute the differences found between processing runs. Processed
data can be compared between a forward/reverse solution from one base station, a reverse
solution from one base station and a forward solution from the second base station, etc. For the
Applanix POSGPS processing, this is considered the final QC check for the given mission. If wrong
ambiguities were found with one or both runs, the analyst would see disagreements from the
trajectory plot, and re-processing would continue until an agreement was determined.

Once the analyst accepts a forward and reverse processing solution, the trajectory plot is analyzed
and the combined solution is stored in a file format acceptable for the IMU post processor.

Please see Section 8 of the control report for the final accepted trajectory plots.

4. When the processed trajectory (either through POSGPS) data was accepted after quality control
analysis, the combined solution is stored in a file format acceptable for the IMU post processor (i.e.
POSProc).

5. Execute POS Proc. POS Proc comprises a set of individual processing interface tools that
execute and provide the following functions:

The diagram below shows the organization of these tools, and is a function of the POSProc
processing components.

Inertial Aiding Sensor
Dat File Data Files
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v ¥
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Integrated Inertial Navigation (iin) Module.

The name iinis a contraction of Integrated Inertial Navigation. iin reads inertial data and aiding data
from data files specified in a processing environment file and computes the aided inertial navigation
solution. The inertial data comes from a strapdown IMU. iin outputs the navigation data between
start and end times at a data rate as specified in the environment file. iin also outputs Kalman filter
data for analysis of estimation error statistics and smoother data that the smoothing program smth
uses to improve the navigation solution accuracy.

iin implements a full strapdown inertial navigator that solves Newton’s equation of motion on the



earth using inertial data from a strapdown IMU. The inertial navigator implements coning and
sculling compensation to handle potential problems caused by vibration of the IMU.

Smoother Module (smth).

smthis a companion processing module to iin. smthis comprised of two individual functions that
run in sequence. smthfirst runs the smoother function and then runs the navigation correction
function.

The smth smoother function performs backwards-in-time processing of the forwards-in-time
blended navigation solution and Kalman filter data generated by iin to compute smoothed error
estimates. smthimplements a modified Bryson-Frazier smoothing algorithm specifically designed
for use with the Jjin Kalman filter. The resulting smoothed strapdown navigator error estimates at a
given time point are the optimal estimates based on all input data before and after the given time
point. In this sense, smth makes use of all available information in the input data. smth writes the
smoothed error estimates and their RMS estimation errors to output data files.

The smth navigation correction function implements a feed forward error correction mechanism
similar to that in the iin strapdown navigation solution using the smoothed strapdown navigation
errors. smth reads in the smoothed error estimates and with these, corrects the strapdown
navigation data. The resulting navigation solution is called a Best Estimate of Trajectory (BET), and
is the best obtainable estimate of vehicle trajectory with the available inertial and aiding sensor
data.

The above mentioned modules provide the analyst the following statistics to ensure that the most
optimal solution was achieved: a log of the iin processing, the Kalman filter Measurement
Residuals, Smoothed RMS Estimation Errors, and Smoothed Sensor Errors and RMS.

5.2 LiDAR “Point Cloud” Processing

The ABGPS/IMU post processed data along with the LiDAR raw measurements were processed
using Leica’s ALS Post-Processor v. 2.74. software and Optech’s DashMap v. 5.2. These software
packages were used to match the raw LiDAR measurements with the computed ABGPS/IMU
positions and attitudes of the LiDAR sensor. The result was a “point cloud” of LiDAR measured
points referenced to the ground control system, formatted as LAS 1.2 files per flightline.

5.3 LIDAR CALIBRATION
Introduction

The purpose of the LiDAR system calibration is to refine the system parameters in order for the
post-processing software to produce a “point cloud” that best fits the actual ground. The following
report outlines the calibration techniques employed for this project.

Calibration Procedures

AreoMetric routinely performs two types of calibrations on its airborne LiDAR system. The first
calibration, system calibration, is performed whenever the LiDAR system is installed in the aircraft.
This calibration is performed to define the system parameters affected by the physical misalignment
of the system versus aircraft. The second calibration, in-situ calibration, is performed for each
mission using that missions data. This calibration is performed to refine the system parameters that
are affected by the on site conditions as needed.



System Calibration

The system calibration is performed by collecting data over a known test site that incorporates a
flat surface and a large, flat roofed building. A ground survey is completed to define the flat surface
and the building corners. The processed LiDAR data and ground survey data is input into
TerraSolid's TerraMatch software to determine the systematic errors. The system parameters are
then corrected according to the determined errors and used in the processing of future LiDAR
acquisition missions

In-situ Calibration

The in-situ calibration is performed as needed using the mission’s data. This calibration is
performed to refine the system parameters that are affected by the on site conditions.

For each mission, LiDAR data for at least one cross flight is acquired over the mission’s acquisition
site. The processed data of the cross flight is compared to the perpendicular flight lines using either
the Optech’s or Leica’s proprietary software or TerraSolid's TerraMatch software to determine if any
systematic errors are present. In this calibration, the data of individual flight lines are compared
against each other and their systematic errors are corrected in the final processed data.

5.4 LiDAR Processing

The LAS files were then imported, verified, and parsed into manageable, tiled grids using GeoCue
version 7.0.34.0 (GeoCue). GeoCue allows for ease of data management and process tracking.

After the data has been processed and calibrated a relative accuracy assessment is performed
analyzing the flightline to flightline vertical alignment. GeoCue is utilized to create images indicating
elevation differences that provide a visual interpretation of how well flight lines match, and are a
useful tool in determining either the success or need to re-evaluate the in-situ calibration
procedure..

Areas containing dense vegetation coverage or inundation from water will show a greater elevation
offset then is actually present in the ground data. This is due to these regions having a high number
of returns from vegetation or non-ground objects and fewer returns from the ground, relative to
open ground areas, causing the elevation offset to be exaggerated in areas of heavy vegetation. It
is generally understood that flightlines should be matched tightly in areas of open, moderate terrain,
and will not match as well in steeper terrain due to less predictable angles of pulse return.

Aerometric also reviews sample tiles to ensure that the desired point density has been met.
Proprietary software is used to complete this task. According to USGS-NGP Lidar Base
Specification v. 1.0, a grid with cell size of 2 times the nominal post spacing is overlaid onto the
LiDAR data. A passing tile has at least one point within a minimum of 90% of the resultant cells.
This assessment was carried out using first return LiDAR data points only.

Once both the accuracy between swaths and data density are accepted an automated classification
algorithm is performed using TerraSolid’s TerraScan, version 012.017 (TerraScan). This will
produce the majority of the bare-earth datasets.

The remainder of the data was classified using manual classification techniques. The majority of
the manual editing involved changing points initially misclassified as ground (class 2) to unclassified
(class 1). Erroneous low points, high points, including clouds are classified to class 7. Additional,
project-specific classes were utilized and are listed and discussed in section 5.8 of this report.



5.5 Breakline Acquisition

For this project, river and lake features were digitized in Bentley’s MicroStation v 8.05.02.27
(MicroStation) while the point cloud data was loaded using TerraScan. The lake breakline features
were set to the lowest elevation along the shoreline.

“XBars”, or crossing lines at a fixed elevation, were used to drape the river breakline features.
Setting XBars along the length of a river at fixed intervals of elevation change ensures downstream
flow. Additional XBars can be set between intervals to fix the draping of island features and other
abnormalities.

Once all breakline features were collected, lidar points near the surface within the breaklines were
classified as water, which keeps them from being used in the generation of deliverable products
such as contours and DEMs. This process was done to satisfy the hydro-flattening requirements
for this project, which called for the flattening of lakes whose area was equal to or greater than 1
acre, rivers with a nominal width of 100’ or greater, and other streams and rivers specified in the
contract, regardless of width.

5.6 Check Point Validation

The data was then verified against ground control check point data. A comparison is made between
the elevations of the surveyed ground control points and the LiDAR derived elevations. This
comparison was completed against road-profile check points to confirm vertical placement of
LiDAR data.

5.7 Vertical Accuracy Assessment

Vertical accuracy assessment is conducted by comparing ground survey check point z values to
processed LiDAR data z values by horizontal proximity. Differences in z values are calculated to
express an RMSEz value. This assessment is also performed on raw swath data to further analyze
vertical accuracy.

Based on a TIN of all swath data the FVA achieved 13.7 cm at a 95% confidence level with an
RMSE of 7.0 cm utilizing open terrain ground survey check points in the evaluation. This
assessment was carried out using Spatial Information Solution’s Topo Analyst; the resultant report
is included in this delivery as the document MatSu_Vertical_Accuracy_Report_Raw_Swath.pdf.

Based on DEM files from the data set the following results were achieved.

RMSE 95% Barren 18.2 cm (275) checkpoints
SVA Forest 39.9 cm (52) checkpoints
SVA Shrub 53.3 cm (54) checkpoints
SVA Developed 27.5 cm (58) checkpoints
SVA Wetlands 48.3 cm (49) checkpoints
CVvA all categories 35.1 cm (488) checkpoints

The accompanying Excel file, Final_Project_Wide_Vertical_Accuracy_Assessment.xlsx, lists point
coordinates and elevation differences.
Omitted Control Points

After completing the vertical accuracy assessment of the surveyed control points versus the LiDAR
surface it was observed that there were a number of outlier points with vertical differences of



greater than one foot. All of the points greater than 1.5’ difference were examined to determine the
source of the difference. In several cases it was found that there were discrepancies in the
antenna height logged in the field book versus the value used in the RINEX file.

In some other cases the placement of the surveyed point did not meet the placement criteria for
checkpoints set forth in the NDEP “Guidelines for Digital Elevation Data” v1.0. The points listed
below were omitted from the final vertical accuracy assessment.

Point ID Reason for Omission

8016 Antenna height error

9007 Collected in standing water

9019 No field notes or documentation available

3-655 Antenna height error & positioned on terrain slope change
4-953 Antenna height error

4-955 Antenna height error

4-959 Antenna height error & collected in standing water

4-960 Antenna height error & collected in standing water
32-604 Terrain slope exceeds 20% grade

32-605 Terrain slope exceeds 20% grade

32-606 Terrain slope exceeds 20% grade

32-612 Error exceeds 3x the standard deviation (3 sigma) of the error

5.8 LiDAR Data Delivery

All deliverables listed below use the following spatial reference per the project specifications:

Horizontal Datum: NAD83 (CORS96 Epoch 2003.0)
Coordinate System: Alaska State Plane Zone 4
Vertical Datum: NAVD88 (GEOID09)

Project Units: US Survey Feet

LiDAR Flightline Footprints — Provided in ESRI shapefile format.

Unclassified Point Cloud Data — Provided in LAS 1.2 format with absolute GPS timestamps and
georeference tags in file headers; 1 file per swath.

Building Footprints — Provided in ESRI Geodatabase and shapefile format, per project block.

Bare Earth Digital Elevation Models — Provided in GeoTiff format in accordance with the full tile
index. DEM resolution is 3.2808 feet.

First-Return Digital Surface Models — Provided in GeoTiff format in accordance with the full tile
index. DSM resolution is 3.2808 feet.



Contours — Provided in the following formats:

ESRI Geodatabase - Contains contours provided as project blocks in 10, 20, 50, and 100 foot
intervals and in accordance with the full tile index in 2 foot contour intervals.

ESRI Shapefiles - are provided as project blocks, and are available in 10, 20, 50, and 100 foot
contour intervals.

AutoCAD DXF - contours are provided in 2 foot contour intervals in accordance with the
quarter-tile index.

Hillshades — Provided in 8-bit grayscale GeoTiff format, displays surface relief in both the DSM
and DEM deliverables in accordance with the full tile index.

Hydrological Breaklines — Provided as project blocks in ESRI Shapefile and Geodatabase
formats, in the following categories:

Double Line Hydro — Rivers and streams with a nominal width of 100 feet or greater,
contractually specified streams regardless of width. Both sides of the shoreline and islands
within the shore were digitized as 3D polylines (Polyline Z)

Lakes — Lakes with a surface area of 1 acre or greater. Digitized as 3D polygons (Polygon Z)

Single Line Hydro — Centerlines of streams less than with a nominal width of less than 100 feet.
Digitized in as 2D polylines.

Intensity Imagery — Provided in 8-bit grayscale GeoTiff format in accordance with the quarter-tile
index. Resolution is 3.2808 feet.

Classified Point Cloud Data — Provided in LAS 1.2 format with absolute GPS timestamps and
georeference tags in file headers. Delivery is tiled in accordance with the quarter-tile index layout
and follows the provided classification scheme of:

Class 1 — Processed, but unclassified

Class 2 — Bare-earth ground

Class 3 — Low Vegetation (less than 6 feet above ground surface)

Class 4 — Medium Vegetation (between 6 and 15 feet above ground surface)

Class 5 — High Vegetation (greater than 15 feet above ground surface)

Class 6 — Buildings

Class 7 — Error Points

Class 8 — Contour Keypoints

Class 9 — Water

Class 10 — Ignored Ground (Breakline Proximity)

Class 11 — Major Transmission Lines

Class 13 — Noise (unclassified data 1 foot or less above ground)

Class 14 — Bridge decks

Class 18 — May 24, 2011 data from the Matanuska Glacier withheld from ground/vegetation
classification due to movement

Class 19 — May 31, 2011 data from the Matanuska Glacier withheld from ground/vegetation
classification due to movement

Class 26 — May 13, 2011 data from the Knik Glacier withheld from ground/vegetation classification
due to movement

Class 27 — May 24, 2011 data from the Knik Glacier withheld from ground/vegetation classification
due to movement

Class 28 — August 26, 2011 data from the Knik Glacier withheld from ground/vegetation
classification due to movement



Boundaries — Provided in ESRI shapefile format, in the following categories:

a) LiDAR and Imagery Boundary
b) Project Block Boundaries
C) Project Tile Layout (full and quarter-tile)

Acquisition, Processing, QA/QC and Survey Reports — Provided as this document, outlining
acquisition, processing, and QC procedures, and all other relevant project information, as well as all
other documents reference herein.

5.9 Deliverable Generation Methodology

Raw Point Cloud Data — Generated from calibrated LAS data; data was extracted to “strips” by
flight ID with all points classified as Code 0 using TerraScan. Georeference tags and Adjusted GPS
Timestamps were added to files using proprietary in-house software.

Classified Point Cloud Data — Generated in GeoCue, classified in TerraScan. Georeference tags
and Adjusted GPS Timestamps were added to files using proprietary in-house software.

Bare-Earth DEMs — Generated from classified LAS data and breaklines utilizing QCoherent’s
LP360 and TerraScan.

Intensity Imagery — Generated from LAS data utilizing TerraScan. Output in 8-bit gray scale
GeoTiff format.

Breaklines — Digitized in MicroStation and draped utilizing classified LAS data in TerraScan.
Converted to ESRI Shapefile format using Global Mapper v 13.

Contours - Classified LAS data was run through a “contour keypoints” routine with settings
appropriate for the generation of the desired contour interval. The resultant keypoints were used to
generate contours at that interval in ESRI Shapefile format using proprietary in-house software.

5.9 Conditions Affecting Final Data

The project area includes coastal zones subject to changing water levels due to tidal variations.
Therefore, breaklines on water edges may shift where neighboring flightlines meet as hydro-
breaklines are placed according to the conditions present at the time of data collection.

Areas of high elevation included in the project may have snowpack present throughout the year.

6 CONCLUSION

The LiDAR data and derivative products discussed in this report were processed and produced in
accordance with provided guidelines and established practices. The accuracy criteria set forward
by the Borough and other Government / Industry standards have been demonstrated to be met
throughout this report and it's supporting documents. As such, the resultant data and derivative
products satisfy the request and needs of the Mat-Su Borough, and may be considered useful and
reliable to additional end users upon distribution.
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7  FLIGHT LOGS

AeroMetric names its flight missions beginning with a sensor identifier, followed by the date, and
ending with a mission identifier. The sensor identifiers are as follows: M = Optech Gemini
#03SEN145, L = Optech Gemini #07SEN201, and V = Leica ALS70 #7161. The mission identifier is
simply sequential, so an “A” is used for the first flight per sensor per day, “B” for the second, and so
on.
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L051011B Paper Log Unavailable - Digital Log Included Here

¥:MAS5100N backupstierdfidars110401_Matsur AirbormeDats Prefiminary'L0S1011BAirbome_Info5-10-2011823 20-condensed ot Saturday, February 02, 2013 3:51 PM
tida

Flight Log

Project Humber: 6110401

5/H : OTSENZO1
Airport : MRI

Mission : LOB1011B
Date : May 10, 2011
Julian Day : 130

Statistics

Laser Time : 00:47:14
START STOP LINE# ALT PFRF FREQ ANCGLE MP DIV RC HDG
Plan File
23:35:39.288 23:35:57.4K5 97 1305 70 40.00 17.00 NAR oM OFF 270.00
South EnikRiwverSouth KnikRiverValley Tidal.pln
23:36:29.4858 23:36:43. 355 a7 1365 70 40.00 17.00 NAR OoN OFF 270.00
South KEnikRiverSouth EnikRiwverValley Tidal.pln
23:39:23.788 23:40:05. 458 a7 1361 70 40.00 17.00 NAR ON OFF 270.00
South EnikRiverSouth EnikRiwverValley Tidal.pln
23:45:47.756 23:47:43.557 97 1351 70 40.00 17.00 NAR ON OFF 270.00
South EnikRiverSouth EnikRiwverValley Tidal.pln
23:50:56.4587 23:52:13.857 97 1421 70 40.00 17.00 NAR oM OFF 270.00
South KEnikRiwverSouth KnikRiwverValley Tidal.pln
00:01:05.05% 00:02:59.959 97 1388 70 40.00 17.00 HNAR oM OFF 270.00
South KnikRiverSouth EnikRiwverValley Tidal.pln
00:11:25.96 00:15:31.961 96 1413 70 40.00 17.00 HNAR oM OFF 90.00
South EnikRiverSouth KnikRiverValley Tidal.pln
00:20:05.962 00:26:11.863 55 1416 70 40.00 17.00 NAR ON OFF 270.00
South EKEnikRiverSouth EnikRiwerValley Tidal.pln
00:30:09.663 00:30:27.163 G4 1425 70 40.00 17.00 NHAR oM OFF 90.00
Scouth KEnikRiwverSouth KnikRiverValley Tidal.pln
00:35:07.664 00:43:17.565 R 1411 70 40.00 17.00 HNAR oM OFF 40.00
South EnikRiverSouth EnikRiwverValley Tidal.pln
00:47:38.966 00:57:50.6587 93 1425 70 40.00 17.00 NAR ON OFF 270.00
South KnikRiverSouth EnikRiverValley Tidal.pln
01:01:48.067 01:12:03.769 9z 1413 70 40.00 17.00 NAR ON OFF 40.00
South EKEnikRiverSouth EnikRiverValley Tidal.pln
01:15:28.669 01:17:51.27 91 1413 70 40.00 17.00 NAR ON OFF 270.00

South EnikRiwverSouth KnikRiverValley Tidal.pln
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STATUS  [TOTALLINES | FLOWN | LeFT | (S0 s

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, WI. 53085 PHONE: 620-467-2655 FAX: 92

0-457-1451 E-Mail: amephoto@aerometric.com




D LIDAR MISSION LOG
Toll Free 1-866-247-6277 yLls
ﬂnchomge Fm{;§)274-3265 Sonms 1150
AIRCRAFT /(2 PILOT_Hzin JFerriindy ALTMTYPE ‘
DATE  5//% OPERATOR Sy oA BASE STATIONS
JULIAN DAY STRIPLOG MQS13])A - B
PAGE NO. of HARDDRIVE 0i64 7, /1119 B masy
PROJECT NO. LOCATION TIME | HOBBS REMARKS
LIeYOl | Tlp g 295 3050 | 4= 146 s
at-Su_|Long MRJ 0640 | 888505,
SpvtH Jon T
Kritk Ryr ly 7/0 MR) 097 128.5 | Lae 199129 (i
1127 (232 '
Lé75'(,\/ N e UL
01:.52:47
i 3. 4475
ATMOSPHERE C PC 0C HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE __ FERRY | PROJECT NO. SITE___FERRY | PROJECT NO. SITE  FERRY
bU040] 14
Sy

©.5



MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

M051311C Paper Log Unavailable - Digital Log Included Here

ALl ISl g Rir o Diatt P lmimary W38 111 P QL Adrizorme indolf-1 3 20 |0 --cande nesd bd. Saturdyy, Febreary I 3011 TIEPM
Flight Log
Profact Kumber: 6110401
SN : IISENL4E
Alrport : MRI
Hisslon : MOS1311C
Data > May 13, 2011
Julian Day : 133
Statistics

Lagar Tima : 00:56:37

STAET STOF LINE4  ALT DRF FREQ HANGLE WP DIV AC HDG

Plan Fila
DO:02:45.353 00:03:06.652 180 1420 70  40.00 17.00 MAR ON OFF 30500
£110401_MatSu_W1.pln
pO0:03:37.052 00:D3:55.851 190 1414 70 40.00 17.00 MAE O OFF 30500
£110401_MatSu_¥W1.pln
0O0:07:12.945 00:DA:24.346 190 1399 70 40.00 17.00 MAE O OFF 30500
£110401_MatSu_W1.pln
pO:14:06.63% 00:21:34.63 190 1435 70 40.00 17.00 MAE O OFF 125.00
£110401_MatSu_W1.pln
00:25:24.626 00:32:06.518 181 1401 70  40.00 17.00 MAR ON OFF 305.00
6110401_MatSu_Vl.pln
DO:34:45.215% 00:40:49.808 182 1411 70 40.00 17.00 MAR ON OFF 1ZE.00
£110401_MatSu_W1.pln
0O0:43:21.705 00:49:03.088 183 1377 70 40.00 17.00 MAR ON OFF 30500
6110401_MatSu_¥1.pln
DO:51:45.39% 00:57:24.488 194 1413 70 40.00 17.00 MAR ON OFF 125.00
£110401_MatSu_W1.pln
01:00:09.785 01:D5:25.079 195 1389 70 40.00 17.00 MAE O OFF 30500
6110401_MatSu_¥1.pln
01:07:44.976 01:13:02.960 186 1400 70  40.00 17.00 MAR ON OFF 12E.00
£110401_MatSu_W1.pln
01:15:17.067 01:20:01.161 187 1403 70 40.00 17.00 MAE O OFF 30500
6110401_MatSu_¥1.pln
Dl:22:14.55& 01:27:07.953 198 1427 70 40.00 17.00 MAE O OFF 12E.00
£110401_MatSu_Vl.pln
01:31:30.247 01:32:34.246 199 1368 70  40.00 17.00 MAR ON OFF 305.00
§110401_MatSu_W1.pln
01:34:45.043 01:35:38.742 200 1402 70 40.00 17.00 MAR ON OFF 12E.00
£110401_MatSu_W1.pln
0l:38:33.73% 01:39:46.237 200 1387 ¢ 40.00 17.00 MAR OH OFF 125.00
£110401_MatSu_W1.pln
Dl:44:43.831 01:45:31.23 210 1374 70 40.00 17.00 MAE O OFF £5.02

£110401_MatSu_¥1.pln



- LIDAR MISSION L
JAIRCRAFT 4 W W/ PILOT HAim ALTM TYPE
DATE S /17 OPERATOR 285\ BASE STATIONS
JULIAN DAY STRIPLOG MOS |\ &
PAGE NO. of HARDDRIVE /¢4
PROJECT NO. LOCATION TIME | HOBBS |5 b 10'55-(0/2%  REMARKS
(g o1 T/0 MR 2032 Wimer Lidar (adlbranon ]
WOBO0D Lond olh by sk 20156 Laer oV 9015,
il 0! 5G| sttg Maksn  penbys)
Mot-&n] Land M Q) 20169
YU -

Coger 0N~ W 3509 Mad-Se

ATMOSPHERE C PC OC HAZE WX REMARKS

FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE lFERRY PROJECT NO. SITE FERRY
080|103 74
bl\oyoy 1>




ks LIDAR MISSION LOG
ﬁ 6 Toll Free 1-866-247-6277
A n£ rage Fax (907) 274-3265
|AIRCRAFT /1 /0 PILOT cz2écuewicy ALTM TYPE

DATE s /- 4, OPERATOR Sa/ ¢ BASE STATIONS
JULIAN DAY STRIPLOG /. 95/¥)1 A
PAGENO. / of / HARDDRIVE /&y
PROJECT NO. LOCATION TIME | HOBBS | £Ps 7/m¢ REMARKS
CUOTel T/ Hey 767,/ .

4

Lawp _4ng (2679

'7:/0 MR/ 17639 | $rur)¢ 00 - 2,04

fAnp ME | 17701 | 57 4rie 209 - 5p 32

LAseR gn/ 7l 17997 5)
L00- 587
.9 L/
ATMOSPHERE C PC 0OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE___ FERRY | PROJECT NO. SITE___FERRY | PROJECT NO. SITE  FERRY
6100 Yy Y J




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT

L051811B Paper Log Unavailable - Digital Log Included Here

| sk A LGB | ERAMTE oIkt 1R - -comade rmet kx| Sakurdsy, Mebreary (5 311 250 M
Flight Log
Projact Kumbar: &110401
SiN : OTEER2OL
Alrport : MRI
Hisslon LOS1811E
Data : M3y 18, 2011
Julian Day : 128
Statistics
Lagar Tima 00:53:3&
ETART ETOF LIKE# ALT PHF FEEQ RHCLE HPF DIV HC HDS
Flan Flla
00:1Z3:0E.795  OD:I13:33.8%7 1 1345 o 3a8.00 20.00 HAE oN OFF 111.08
6080103 Lidar Callbration Palmar Alrpart W2.pln
00:16:12.097 OO0 L& 43,497 1 144z o 3a8.00 20.000 MHAERE OFF OFF 111.08
E080103_Lidar Calibration_Palmar_Alrport_ W2 pln
DD:2E:32.098 O0:23:34.1%8 1 1418 o 3a8.00 20.00 MNAE OFF OFF 111.08
60580103 Lidar Callbration Palmar Alrport W2.pln
0D:27:12.098 O0:Z28:00.3%8 z 1477 o 3a8.00 20.000 MHAERE OFF OFF IE1.49
E080103_Lidar Calibration_Palmar_Alrport_ W2 pln
DD:31:34.19%8 O0:32:25.3%8 3 1425 o 3a8.00 20.00 MNAE OFF OFF 21T.65
60580103 Lidar Callbration Palmar Alrport W2.pln
00: 40:00.19% O0: 46:10.399 4z 1498 o 40.00 17.00 HAE oK OFF Ti.0l
E110401_PatSu Wl.plm
DD: 49:25. 393 OD:56: 14.399 24e 1471 o 40.00 17.00 MAE oN OFF I531.01
6110401 _MatSu Wl.pln
00 50248 QL:Oh: 559 47 1433 o 40.00 17.00 HAE oK OFF Ti.0l
E11040]1_MatSa Wl.plo
0l:DE:33.8 0l:15:35.1 248 1521 o 40.00 17.00 NAE oN OFF i531.01
E11040]1_MabSa Wl.plo
Ql:18:22.9 Ql:25:25.9 249 1498 o 40.00 17.00 HAE oK OFF Ti.0l
E11040]1_MatSao Wl.plo
0l:Z8:18.9 01:35:40.5 250 149% o 40.00 17.00 NAE oN OFF i531.01
E11040]1_MabSa Wl.plo
Ql:38:12.9 01:45:320.5 251 1448 o 40.00 17.00 HAE oK OFF Ti.0l
E11040]1_MatSao Wl.plo
0l:4@8:38.2 al: -] 2Ll 1470 o 40.00 17.00 MAR oN OFF Ti.0l
E11040]1_MatSa _W1.
Q1:53:57.68 al: 5 251 1493 o 40.00 17.00 HAE oK OFF Ti.0l

E11040]1_MatSa Wl.

FEBRUARY 2013



An chora, ge Tol Free 1-856-247.6277

LIDAR MISSION LOG

Fax (907) 274-3265
AIRCRAFT 4\ \ [PILOT G\ e JALTM TYPE
DATE 5/1@/” OPERATOR o <oncan BASE STATIONS
JULIAN DAY STRIPLOG MOSIH\\ A
PAGE NO. of HARDDRIVE | ()
PROJECT NO. LOCATION TIME | HOBBS ; REMARKS
10901 [ T/0 MR\ 0652 120164 | Contvpd Area / swk. 0671 - 030
W-Su {Lgnd MR\ 1225 120179 !
Loser ON__04!/0!58
nes £19- 930
ATMOSPHERE C PC 0C HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE__FERRY | PROJECT NO. SITE__FERRY | PROJECT NO. SITE FERRY
110 H0) 5.9




_ S LIDAR MISSION L
ANCROTTgE rarissviss 06

AIRCRAFT 59 & Ww PILOT ALTMTYPE

DATE S//% /|1 OPERATOR BASE STATIONS

JULIAN DAY ISTRIPLOG [0S I8 )) R

PAGE NO. of HARDDRIVE ©) £/

PROJECT NO, LOCATION TIME | HOBBS REMARKS
llofo] | T/6 MRT 2020 o5l Stadic 2315~ aly

MedSU | Lacd MBT 0013 oMb | Stadic 0013~ 0u/d

L:/\LS §37'§L/0 {:’Jaw/\

Lasz( O 6\ —k".r\q', OO.’SL“HS

ATMOSPHERE C PC 0OC HAZE

WXREMARKS _ sncuine  on socth o Ad
~_J
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO, SITE FERRY { PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
611 0Yo) l.g 0




PCHOTGgE e tsarr s LIDAR MISSION LOG
Fax (907) 274-3265
JAIRCRAFT  (, GR PILOT c/ccwpwicy ALTM TYPE
DATE  £-/4- OPERATOR Puct BASE STATIONS
JULIAN DAY STRIPLOG L 05 /9//4
PAGE NO. of HARDDRIVE ,// /
PROJECT NO. LOCATION TIME | HOBBS REMARKS
& \rp may [773Y sraric Jy w9 74y3
6ll0Y0s | Lawd mg, [775,1 | grune (651 - 16, vy
LAasCR on 1ime o0, 44, 3)
ATMOSPHERE C PC 0C HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE __ FERRY | PROJECT NO. SITE__FERRY | PROJECT NO. SITE  FERRY
bl10Yo] 17 '




NIRTIUTAYE, AIaSKa, Y¥oUT

enor aée ;::: ’{’;‘;’)ggjgzgsen LIDAR MISSION LOG
ARCRAFT S W PIOT (1{en IATHTYRE
DATE 5,/ K OPERATOR 3¢A%( 0 BASE STATIONS
JULIAN DAY STRIPLOG M 051911 A
PAGE NO. of HARDDRIVE {)\ %y
PROJECT NO. LOCATION TIME | HOBBS REMARKS
L0401 | TJo MRy 0040 120246 | Conteal Aves
Mat-Su_{tand MR\ %10 110106
Laser ON -0 35
ATMOSPHERE C PC OC HAZE WX REMARKS €ovned onk
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY | PROJECT NO. SITE__FERRY | PROJECT NO. SITE  FERRY
L|1040( 1.5




e e MW N Anchorags, Alaska, 99501
.Y ra. ge Toll Fr;ae 1-866-247-6277 LID AR M ISS’ ON LOG
C Fax (907) 274-3265
AIRCRAFT AJ4LR PILOT £ 7¢c Howic 2. ALTM TYPE
DATE 5-2/-// OPERATOR Puac € BASE STATIONS
JULIAN DAY STRIPLOG (052714
PAGE NO. of HARDDRIVE ///,
PROJECT NO. LOCATION TIME | HOBBS REMARKS
611049 |14 /may 177851 \Srurie 15107 - (519
LA / MLy (7.7 | Sraree 1§40~ 15949
LASER Time [ 3:067yy
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO, SITE  FERRY | PROJECT NO. SITE__FERRY | PROJECT NO. SITE  FERRY
Gl 040/ y,6




LIDAR MISSI
ANGOTGge o SSloNLoa
|aRcraFT DWW PILOT |4 v IALTMTYPE
DATE S /7| /1 OPERATOR S0 55 \C.on BASE STATIONS
|suLian pay STRIPLOG  MOSZI\\ A
PAGE NO. of HARDDRIVE (0%
PROJECT NO. LOCATION TIME | HOBBS | stafic [2:52-12'35  REMARKS
e\ 040\ | Tlo pay 1233 |20354] Condval Areo. 1o
at-Su | stack oroveck 20%4] -
Land MR\ 20%.3
Ltand A 202751 |ines 5i4-Sup

Lasti ol hme, 010k, 44

ATMOSPHERE C PC 0OC HAZE

WK REMARKS 801 o 3how | rpin 01 almosl @b Lnes
|
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE .FERRY PROJECT NO. SITE  FERRY
(110401 W 118




e 88 5 LIDAR MISSION LOG
ichorage il
AIRCRAFT N /6 R PILOT R b« ALTM TYPE
DATE  5/2 3,/ I OPERATOR Rcent BASE STATIONS
JULIAN DAY STRIPLOG [ 0523)| A
PAGENO. | of | HARDDRIVE |1])
PROJECT NO. LOCATION TIME | HOBBS ) REMARKS
411640l 7533 Stedic  92:47- 0030
MetSu 0352 T/o MRT
0529 17999 | Lend MRT
Stadic  0532- 0538
Lows 200230 200290 comgleled
LO\SU( ON —\‘w 03153944
ATMOSPHERE C PC OC HAZE WXREMARKS ¢ \ep¢
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE__FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
L1l o040 bt | 0




LIDAR FLIGHTLC ™

MISSION: Lo 53414

|DATE: $ 29-

PILOT: CLECHQiv L

OPERATOR: FAct

AIRCRAFT: 4 GR

)

LINENO.  |GND SPEED SCAN TIME Laser
PROJECTNUMBER | "4 hag x5 |rreQ ANGLE| PRF [ AT srapr  stop| Time | ' REMARKS
Lioyoi 5o 1 17 |0 |G e\ 770 Ak 899 14.Y0- 19,43
Lany frgy 95,0 198/ 1182
Laser rime; 034951
STATUS  [TOTALLINES | FLOWN | LEFT SIT‘E'RCR‘;:;RY STATIC | START: (STOP: NOTES:
Ol gres 5.1

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, WI. 53085 PHONE: 920-467-2655 FAX: 920-457-1451 E-Mail: amephoto@aerometric.com



m lzﬁ;ﬁ%ﬁiﬁ LIDAR MISSION LOG
AIRCRAFT 4 GR PLOT  Robbie ALTM TYPE
DATE  S/0Y /Il OPERATOR Rres BASE STATIONS
JULIAN DAY STRIPLOG LOS 2411 R
PAGENO. | of HARDDRIVE |1 11
PROJECT NO. LOCATION TIME | HOBBS REMARKS
AlloH o] 17950 Stebic  ML-2049
Mad Su )53 T/0 MRT
ALTM was Leeeding, QQSLD&X AT
nd e Clew 208 3);106
gyescge QHA'lwol& 5lw~'¥ 0*(6{: \as&r wLu\ over
min,  cesbesd  Line 266
0433 [180/.6 | Land MRE
Stadie OM34-0Y437
Lins 305-309 425-46S 475-493
Lasie Op Time ! OXHYITS
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE__ FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
LIoYo( b.b 0




T P oyipnad LIDAR MISSION LOG §:75
Anchorage T o2 e i
|AIRCRAFT p\WW PILOT Hiim /Glen ALTM TYPE
DATE 5/24 OPERATOR O¢slesr o BASE STATIONS
JULIAN DAY STRIPLOG MOS 24/ A /B
PAGE NO. o HARDDRIVE (0] &1 / Og/\
PROJECT NO. LOCATION TIME | HOBBS REMARKS
LH0Y0I | T/O Ea 0155 |20¥63] shphe 0144-074%
u-5a | Land MR\ L95 1053) | Conbral, Mahnuska Qaer
stadic, 1242-124%
1 Loser N oL D84
S S7-566 DNp-310
bliosor | To MR) 1420 _|20883|Contral 499-201 | Bmw
Mat-sul Land MR) 2000 2056,
Laser oN 030769
ATMOSPHERE C PC OC HAZE WX REMARKS  Clogr
) FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. _SITE FERRY | PROJECT NO. SITE ‘FERRY PROJECT NO. SITE FERRY
00V 1%
1\ 0YO\ 51

9{'.')0



TRCROTGEe  re i LIDAR MISSION LOG 71/~3/¢ 47-553,

Fax (907) 274-3265 522-52%
AIRCRAFTY ¢ GA PILOT Czecitowic 2 ALTM TYPE
DATE $-25-4¢ OPERATOR g, BASE STATIONS
JULIAN DAY STRIPLOG o/ ¢/
PAGE NO. of HARDDRIVE
PROJECT NO. LOCATION TIME | HOBBS REMARKS
Lo 7/2 MR/ 129/.6 |sraric /Y493 _ ¥,y
Lavd mMa ) L5025 \srare. 2043 ~20'¢ =

LpT/; ©3’39: 24

ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE __ FERRY | PROJECT NO. SITE FERRY

Greoydr 5,4 pd




TChOTage ;;.z ’(:9’25 ,;Tjiig&?"; LIDAR MISSION LOG

AIRCRAFT _ 6GR PLOT Reb)ie |ALTM TYPE
DATE 5/25/71 OPERATOR Brent BASE STATIONS
JULIAN DAY STRIPLOG L 0SS IR
PAGENO. | of HARDDRIVE %0
PROJECT NO. LOCATION TIME | HOBBS REMARKS
blloYo| Met Su 1907.5 | Stic PIMIEDIET

S b T/6 MRT

023 Land MRT

1911.9 | s¥.tie 0224 - 037
L]'\ES D\‘\ S' BOS LfSA‘ L'é'“f (ur\leﬂd
Lasal e time: 0212517
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
61040l 4.4 0




"nchorage

Fax (907) 274-3265

AINIVIGYS, AIGING, TV

Toll Free 1-866-247-6277

b07 - 615, 71345 LIDAR MISSION LOG

AIRCRAFT /4 s4 PILOT Creckp, c2 ALTM TYPE
DATE S-74. /s OPERATOR ¢ BASE STATIONS
JULIAN DAY STRIPLOG
PAGE NO. of |HARDDRIVE 7/ §
o

PROJECT NO. LOCATION TIME | HOBBS REMARKS
Llowotr \r/o me, 1819 | ¢ranc <L

Laue MR/ [816H | Taric 14731 - 1434

Lor; b1 99:5Y

ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE __ FERRY | PROJECTNO. SITE___FERRY | PROJECT NO. SITE  FERRY

“/10Y/ 3




) PIGING, FIUV I

; o LIDAR MISSION LOG
"ICRGTAgE o snavan
AIRCRAFT 4G R PILOT Robbie ALTM TYPE
DATE  S/a4/1i OPERATOR Rieny BASE STATIONS
JULIAN DAY STRIPLOG  LOS Q41 RB
PAGENO. | of | HARDDRIVE ) %0
PROJECT NO. LOCATION TIME | HOBBS REMARKS
A“OHO} M&AS\A 1g14.4 Q&l\c 2135'21361
21 4p T/ MY
2 Lead MRT
1%19.) §ﬂ[c~jr\( 005~ 00)%
LTg\U JobR- 10%0 CDMP‘AQQ
Lagec on Limgs 01107704
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
6lloYUp] 2.7 0




ATiChOTGge  oF swairsr LIDAR MISSION LOG /o7 -/ 12,427

Fax (907) 274-3265

AIRCRAFT A/ ¢4 O/ PILOT czecnowic ALTM TYPE
DATE  £-27-y) OPERATOR P A€ BASE STATIONS
JULIAN DAY STRIPLOG
PAGE NO. of HARDDRIVE 0/&/
PROJECT NO. LOCATION TIME | HOBBS REMARKS
b1l Y01 r/o MR /G19,/ '

Lavd mai 1$e2. 1| sraric 1752 - 17:5¢

Lor,; 0113617

ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE __ FERRY | PROJECT NO., SITE __ FERRY | PROJECT NO. SITE  FERRY

b/10%07 3.2




AIRIIVIGYS, AIa3RG, IIOUL 52,7/ 511/ 64T, L2S

LIDAR MISSION LOG

5‘ EB Toll Free 1-866-247-6277 e N
nc rag € Fax (907) 274-3265
AIRCRAFT /¢4 R PILOT ~€/nman o ALTM TYPE
DATE ¢-27- 4/ OPERATOR Pac ¢ BASE STATIONS
JULIAN DAY STRIPLOG
PAGE NO. of HARDDRIVE /&0
PROJECT NO. LOCATION TIME | HOBBS REMARKS
brosol /o may Ig20.] |Sraric 147 - 1350
1§24 | $rarie 0105 - 2 pf
tor, O og,0()
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE__ FERRY | PROJECT NO. SITE__ FERRY | PROJECT NO. SITE  FERRY
Lo Yy L




ye, MIdSNE, FIOUI

AIRCRAFT £ G R PILOT  Robb)e ALTM TYPE
DATE 5/17 /1) OPERATOR Rcent BASE STATIONS
JULIAN DAY STRIPLOG L0537 11C
PAGENO. | of HARDDRIVE {1
PROJECT NO. LOCATION TIME | HOBBS REMARKS
11 040) Mt S el | Stb . iS0-2183
2183 T/o MRT
SR Lead MRT
18312 | SHatic 0454~ 0457
Lines bl6-619 424447 J033- 1646
Lesec on Fimel OM23)'49
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
bitoYo| 7.0 &)




[N~

""Lchorage Tl Free 1.666.-2476277 649 bb3 ¢ em LIDAR MISSION LOG

4

Fax (907) 274-3265

AIRCRAFT S ZR PILOT (zécHouw 2 [ALTM TYPE
DATE  s-20-4, OPERATOR PAce BASE STATIONS
JULIAN DAY STRIPLOG
PAGE NO. of |HARDDRIVE 075/
PROJECT NO. LOCATION TIME | HOBBS REMARKS
Cluesos | T/o ma /837 L Syurie 15739 - [sivz

LanD 7m8) /535, b Istaric 20,08 201

LOT, 0244, /9

ATMOSPHERE C PC OC HAZE WX REMARKS

FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
buvypt ¢y




"ichorage

PIRIVIGYT, MR, IOV

Toll Free 1-866-247-6277

LIDAR MISSION LOG

Fax (907) 274-3265
AIRCRAFT  AGR PILOT  R.bhie ALTM TYPE
DATE  5/30/I OPERATOR _Br@\% BASE STATIONS
JULIAN DAY STRIPLOG L0S30) R
PAGENO. | of HARDDRIVE  ]1}]
PROJECT NO. LOCATION TIME | HOBBS REMARKS
£1040] Mat S\ 2 183 | stdic 2130-2133
213y T/o mRT
0lpY Land MRT
18390 | sddic  0lob- 0jos
L';‘\ILS 3[3“ 373 fmiA'L?
Laset o e 01:2): S4
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY | PROJECT NO. SITE _ FERRY | PROJECT NO. SITE  FERRY

611040 35 1 0




Anchorage

Fax (907) 274-3265

Toll Free 1-866-247-6277

LIUAM MIDDIUN LUUG

AIRCRAFT - 3 )W |, PILOT b ALTMTYPE G Crtgis
DATE c’,[%/ /] OPERATOR (+Av)Y BASE STATIONS AM03 + Aérpry s
JULIANDAY ;) STRIPLOG 40T IA . TX[
PAGENO. [ of |HARDDRIVE
PROJECT NO. LOCATION TIME | HOBBS REMARKS
§ot0] | apman exe) 10873 mmr/zm/:m/ r0
e v AsS€ 44 — 619 riouy
20908 AN/ srATrC //3 {UTVOL),]
{
LoT = (7 35[0]
ATMOSPHERECCPC 0C HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE__FERRY_| PROJECT NO. SITE__FERRY | PROJECT NO. SITE  FERRY
£1/040] 45 | —




2014 Merrill Field Drive

AIRC-METRIC

irag e LIDAR MISSION LOG
Fax (907) 274-3265
AIRCRAFT  { @R PILOT Colac] ALTM TYPE
paTE 053111 OPERATOR _Tverson  (pyi{e]  |BASE STATIONS
JULIAN DAY STRPLOG [ 053/ /[ A
PAGENO. | of HARDDRIVE (|
PROJECT NO. LOCATION TIME | HOBBS REMARKS
{1040 Take OFF MRT 10:0¢ [1839.1 Lidar On Time 111325
Lan] MRT 131F V8423
324~ 33]  Lines
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TINE
PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
§110491 3.2




2014 Memill Field Drive
AIRC-METRIC

Anchorage, Alaska, 99501 L ID A R MIS SIO N LOG
ancnorage e
AIRCRAFT b G R PILOT  Rebbie ALTM TYPE
DATE  5/3)/!/ OPERATOR Rvenrdl BASE STATIONS
JULIAN DAY STRIPLOG LoS3I111 B
PAGENO. | of HARDDRIVE | §0
PROJECT NO. LOCATION TIME | HOBBS REMARKS
bitoHp | Mot Sw 18403 Stadic  21$23-2155
25y T/o MRT
iR Lend MRT
1g46.6] Stdic olg- 0121

Lasec on fia: ol 1Y Hb

ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
bhouol 3.3 O




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT

M053111A Paper Log Unavailable - Digital Log Included Here

Flight

Log

Project Number:
5/H H
Airport
Mission
Date
Julian Day

£110401
: D35EN145
I MREI

: MOE3111A
: May 31,
1 151

Statistics

2011

Laser Time

START
Flan File

: 03:17:38

STOF LIME#

ALT

17:35:25.745 17:
£110401 Matsu V1.
17:36:11.844 17:
£110401_Matsu w1
17:50:05.529 17:
£110401_Matsu vi.
17:59:23.619 18:
6110401 _Matsu vi.
18:12:41.004 18:
£110401_Matsu w1
1B: 25:15. 4B9 18&:
£110401_Matsu V1.
18:38:17.973 18&:
6110401 _Matsu vi.
18: 50:47.558 19%:
£110401_Matsu V1.
19: 03:58. 741  1%:
£110401_Matsu V1.
19:18:45.721  19%:
£110401_Matsu w1
19: 32:00.903 1%:
£110401_Matsu V1.
19: 45:08.585 1%9:
£110401_Matsu_vi.
19: 58:25.367 20:
£110401_Matsu w1
20:11:35.348 20:
£110401_Matsu vi.
20:24:5%.029 20:
6110401 _Matsu vi.
20:38:11.11  20:

35:49.

pln

36:41.

pln

53:08.

pln

0Bz37.

pln

21:z148.

pln

34:25.

pln

d6:56.

pln

o0:03.

pln

13:50.

pln

27:57.

pln

40:47.

pln

E4:z35.

pln

07:14.

pln

21:09.

pln

33:57.

pln

47:49.

6110401_Matsu Vi.pln

20:52:12.6B% 21:
£110401_Matsu_v1.
21:05:42.597 21:

01:15.

pln

15:45.

145

544

626

809

894

878

143

146

428

40%

191

572

454

634

01s

996

176

855

630

640

680

680

6484

685

686

687

L1

6489

6490

1498

1447

1498

1505

1516

1485

1455

1473

1476

1447

1477

1506

1483

1494

1463

1482

1486

1447

PEBF

70

70

70

70

T0

70

70

T0

70

70

70

70

70

70

70

T0

70

70

FREQ

a0.

a0.

an.

a0.

40.

a0.

a0.

40.

a0.

a0.

an.

a0.

a0.

an.

a0.

40.

a0.

a0.

o0

o0

[H4]

[114]

00

o0

o0

00

o0

o0

[H4]

o0

o0

[H4]

[114]

00

o0

o0

ARGLE

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

17.00

MR DIV
MAR OH
MAR ]2
HAR On
MAR OH
MAR ]2
HAR On
MAR 0N
MAR ]2
MAR OH
MAR 0N
HAR On
MAR OH
MAR ]2
HAR On
MAR OH
MAR ]2
HAR On
MAR 0N

OFF

OFF

OFF

CFF

OFF

OFF

CFF

OFF

OFF

CFF

OFF

OFF

OFF

OFF

CFF

OFF

OFF

CFF

FEBRUARY 2013

HDG



MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

21:1%:27.55 21:28:25.037 6495 1487 T0 40. 00 17.00 MNAR )} OFF 2.00
6110401_MatsSu_wvl.pln
21:32:23.431 21:42:33.516 696 1488 T0 40. 00 17.00 MNAR oM CFF 182.00
6110401_Matsu_wvl.pln
21:46:23.21 21:55::24.2%7 697 1472 T0 40. 00 17.00 MNAR o OFF 2.00
6110401_MatsSu_wvl.pln
21:59:35.691 22:09:16.376 6948 1483 T0 40. 0 17.00 MNAR )} OFF 182.00
6110401_Matsu_vl.pln
22:12:50.671 22:21:15.259 64949 1492 T0 40. 00 17.00 MNAR )} OFF 2.00
6110401_MatSu_wvl.pln
22:25:28.552 22:33:35.34 700 1464 T0 40. 00 17.00 MNAR oM CFF 182.00
6110401_Matsu_vl.pln
22:37:25.235 2E:39:42.731 700 1474 T0 40. 00 17.00 MNAR o OFF 2.00

6110401_Matsu_vl.pln



June 2011 Logs

Ammmlc im; Merrill Z‘elc:{ Drive
— .AthoTage é; égj;ﬁ%i_ggﬁg’ LIDAR MISSION LOG
AIRCRAFT 4 sk PILOT Colact ALTM TYPE
DATE 060/1/ OPERATOR  Lyeysoft, Crot iyt BASE STATIONS
JULIAN DAY STRIPLOG L ogd/ il #
PAGENO. [ of | HARDDRIVE  0/g/
PROJECT NO. LOCATION TIME | HOBBS REMARKS
§l1g40! 73T 8954 | Take JFE AT
103 18991 | Land MRAT

Lacey on Time 12183

Lives 239~ F4Y  Flown
ATMOSPHERE C PC OC HAZE WX REMARKS

FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
411046] 3.5




> TollFree 1666.247.6277 LIVAN MIDDIUN LUG
Alpcnorage F.:x(g;)m-szss
AIRCRAFT &5 wWinJ PILOT Haim ALTMTYPE
bare G/ /1T OPERATOR “pacica BASE STATIONS
JULIAN DAY STRIPLOG MOGLOI| | A
PAGE NO. of HARDDRIVE DOK
PROJECT NO. LOCATION TIME | HOBBS REMARKS
g4l /0 MR\ 12815 | 20924
Land M\ 15 /s 12098.5
ATMOSPHERE C PC 0OC HAZE WX REMARKS {4011
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO, SITE___ FERRY | PROJECT NO. SITE__FERRY | PROJECT NO. SITE  FERRY
LiloYo| . 4

\L o




ATRN-METRIC

2014 Merrill Field Drive

ﬁl_ Anchorage, Alaska, 99501 LIDAR MISSION LOG
Toll Free 1-866-247-6277

Anc Orag € F:x (9’33) 274-3265
AIRCRAFT (1R PILOT Fexrnando ALTM TYPE

DATE (a/ /11 OPERATOR NS\ CAA BASE STATIONS
JULIAN DAY STRIPLOG LOGOL I A

PAGE NO. of HARDDRIVE /Q0)

PROJECT NO. LOCATION TIME | HOBBS REMARKS

Lh\oyol [ T/0 MR\ 1849, 1

Land MR\ 1950-
ATMOSPHERE C PC OC HAZE WXREMARKS  clowds(® ¢sp0’
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
11049\ LS

W




AIRO-METRIC

2014 Merrill Field Drive
Anchorage, Alaska, 99501

T e LIDAR MISSION LOG
nchorage v
AIRCRAFT (2(5% PILOT oo do ALTM TYPE
DATE (/7 /1 OPERATOR ¢SS \C.On BASE STATIONS
JULIAN DAY STRIPLOG (_0L0 7] A
PAGE NO. of HARDDRIVE |30
PROJECT NO. LOCATION TIME | HOBBS REMARKS
0[1040] | T/o MR\ 0025 [190.6] North Ares
Mot-S | Lond MR\ I 1259.5]  iines 701-721
L0Ser ON fes 0201147
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
LlloyD] 44

o9




ARIMETRK

2014 Merrill Field Drive

Anchorage, Alaska, 99501 L ID A R MIS S Io N L OG
ANCROTaZe [ores sy

AIRCRAFT (R PILOT RobYie ALTM TYPE

DATE b/17/]] OPERATOR ¢S5 \c.on BASE STATIONS

JULIAN DAY STRIPLOG M0, 1711 A

PAGE NO. of HARDDRIVE 11|}

PROJECT NO. LOCATION TIME | HOBBS REMARKS

whozoy | Tlo MR /1361, % Iy

LM Land EA\ 60| ¢ W g 0151

(B34 | off ste. 1

Lllodp] | o _sle 186%7| Norkh Arpa e 010

Mat-Su 1967.1] Lines 723-753

ATMOSPHERE C PC OC HAZE WX REMARKS

FLIGHT TIME FLIGHT TIME FLIGHT TIME

PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
(L \\070\ A9 1125

1\ 040] 1.4




Lives Fo-11

s

Amo,mﬂnlc 2014 Merrill Field Drive
Anchorage, Alaska, 99501 LIDAR MISSION LOG
Toll Free 1-866-247-6277
ne Ora’g e Fax (907) 274-3265
AIRCRAFT /~46R PILOT c¢egrflovrc2 ALTM TYPE
DATE  H6- )2 -11 OPERATOR Pac¢E BASE STATIONS
JULIAN DAY STRIPLOG
PAGENO. ( of ) HARDDRIVE /¢ GRS TiMme
PROJECT NO. LOCATION TIME | HOBBS REMARKS
6110yl | 1/s mRY/ /3670 (Srarie 1.0 < 1/3
lowo rd 1321y 574971 §.3¢ '{!7
(ol 2.20:33
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE FERRY
Glroyes %3




AIRO-METRIC

2014 Merrill Figld Drive

mchorage e e LIDAR MISSION LOG
» Fax (907) 274-3265
AIRCRAFT 464 PILOT  C2eCHuwi (2 ALTM TYPE
DATE  0C - /8- /I OPERATOR puci BASE STATIONS
JULIAN DAY STRIPLOG
PAGENO. / of , HARDDRIVE //// CPs TimE
PROJECT NO. LOCATION TIME | HOBBS REMARKS
Cuoger | T/o MR/ 20 | 18739 srar, /113 - 7020
[apid TRA [979.0 sranic 5.23-3,206
TV T74 b |187%0
LAND }0.) 1999 b
26
Lo7 ' oo %3./3
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
vl 2,5




AIRO-METRIC

2014 Merrill Field Drive

1130

e Ao o LIDAR MISSION LOG
nchorage o s
ARCRAFT (, (5K PILOT Robbie ALTM TYPE
DATE /19/1! OPERATOR 3255\ c BASE STATIONS
JULIAN DAY STRIPLOG M) )9)] A
PAGE NO. of HARDDRIVE {30
PROJECT NO. LOCATION TIME | HOBBS REMARKS
Lll0Yd! T/o MR 10796 | Curry Aren
Mat-Su | Lhnd el BB3G Lnes M5-159, T76-"183
Loser ON_hme,  01:50.3Y

ATMOSPHERE C PC HAZE WX REMARKS

FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY |PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
blloyo| 4




m 2014 Merrill Field Drive
A METRIC

Anchorage, Alaska, 99501
e — e LIDAR MISSION LOG

AIRCRAFT A/40 PILOT 25¢Hguwic2 ALTM TYPE
DATE (-23-// OPERATOR £y BASE STATIONS
JULIAN DAY STRIPLOG
PAGENO. / of HARDDRIVE 7/ 8/ BPS TInE
PROJECT NO. LOCATION TIME | HOBBS REMARKS
bpoyor T/ MR/ 1895 larpric 211320113

Lare MRy 1828 2 ‘;"‘f‘Artr'; ()(2/2 =~ s

LoT: ©U/57, 45

Lives goi-gog

ATMOSPHERE C PC OC HAZE WX REMARKS

FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY [PROJECTNO. SITE  FERRY | PROJECT NO. SITE  FERRY
[611090 9




AR -MEITRKK

2014 Merrill Field Drive

=== {nchorage = maran LIDAR MISSION LOG

Fax (907) 274-3265
AIRCRAFT 4 6 PILOT _ Pobhie ALTM TYPE
DATE 4 [23//1 OPERATOR  Rrept BASE STATIONS
JULIAN DAY STRIPLOG
PAGENO. | of HARDDRIVE 015 )
| PROJECT NO. LOCATION TIME | HOBBS REMARKS
ricol | Med-Su 16639 | Shdic  )p24~ J534

1435 T/o MQT
1g¢SH| Land MRYT

ATMOSPHERE C PC OC HAZE WX REMARKS

FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
plodo\ LS




2 ™ 2014 Merrill Figld Drive
A" ,,'!"’,'j;‘e Eebingloeryyec LIDAR MISSION LOG
Fax (907) 274-3265
AIRCRAFT  L4R PILOT  Robhi< ALTM TYPE
DATE _A/aM/ll OPERATOR Brest— BASE STATIONS
JULIAN DAY STRIPLOG M062d )1 4 +R
PAGE NO. of HARDDRIVE 130 + /%4
PROJECT NO. LOCATION TIME | HOBBS REMARKS
£110% Nt S €552 | St 13/- 1434
1436 T/0 _MRT
2032 Land Talkeeha
18921 | Sfloc 203-2037
SHetic 2249~ 2482
10355 T/0 Talkeobna
0037 Lond  MRT
16958 | Sdadic  0038-004]
LoT: 0211143
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE  FERRY |PROJECT NO. SITE  FERRY | PROJECT NO. SITE  FERRY
bll640 | 39 | 0
Lijp¥b] L7




August 2011 Logs

LIDAR FLIGHT L ~3 ' ﬁ
mission:M OB 1 1] A IDATE: 6///'/// l
PILOT: e $Jwelry OPERATOR: Vo mac larcrarT: 4G A ALTN\
PROJECT NUMBER L':i:: s FREQS CAANNGLE PRF | ALT(m) STAR?MESTOP LT?rsneo.-r TZPK REMARKS
blloYo] 1920 {1923 80| Stedic
/924 T/h MEE 1990, (
2343 Lecd MRT 19944
2344 2347 Sdat. ¢
STATUS  |TOTALLINES | FLOWN | LEFT SIT‘EW”E;;RY STATIC |START: |STOP: Notes: Lines 340~ 36
Opraiol | 153 11 353 0 1930 [23Y47 LoT: 0]:50: 10
@) WX '
O

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, Wl. 53085 PHONE: 920-467-2655 FAX: 920-457-1451 E-Mail: amephoto@aerometric.com



Yo, MIasAG, JIV L

X h 0 T - 77
T Toll Free 1-866-247-62.
nc age Fax (907) 274-3265

LIDAR MISSION LOG

AIRCRAFT [, (R PILOT R \ove ALTM TYPE
DATE /12 /1) OPERATOR S 255 BASE STATIONS {lomdle
JULIAN DAY STRIPLOG M\OR\VZA\ A
PAGE NO. of HARDDRIVE |[{Y
PROJECT NO. LOCATION HOBBS REMARKS
Lll0Y0) | T/o MR 9944 Lines 332-329 Hicks Creeke »
Mot-Su | Loapd (MR 1999.3 [107-1135 _lndegendence. Mine
Losex ON-02.29,59
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
ho4l 149 T 7




LIDAR FLIGHT L ™G

mssion: i CEIB A

IDATE: 0?‘//5/ [

l

). O dmm

PILOT: fon OPERATOR: LW €{<opn AIRCRAFT: EGf ALTN\
PROJECT NUMBER L:‘i: I FREQS CI:\NNGLE PRF | ALT (m) STAR;IMESTOP LTT;Z' TZPK REMARKS
LHOHO| 2L143[ 214 stetic 2000. 3 Hobb ¢
250 Talke CFF MRT
2312 Lend NIRT 20022 Huids
2320 13724 Stahic
Pigat o OIDWquor
Craihivig FLignt
J 7
949- 494 Lines Flown
STATUS  [TOTALLNES | FLowN | LerT | o SROREET - ISTATIC [staRT: isToP: | TGP Tf«f}nimg FLt
Ol glicdel [ Y y 1@ I.5 LeT 0Ge¢:M0:¢)
O. Wk
O

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, WI. 53085 PHONE: 920-467-2655 FAX: 920-457-1451 E-Mail: amephoto@aerometric.com



AN CLIINT i LUY

Xr

{mission: 2|\ ‘DATE: < i/ ’
PiLOT: Moy Yhor eli OPERATOR: ¥ieen, (ro £ Con lAIRCRAlTI': o ALTIN\
PROJECT NUMBER rua'.‘i:: s FREQS Ce\NNGLE‘ PRF | ALT (m) STAR:JMESTOP i REMARKS
(lodol  |issy € 1 To Mey 2002.2
Makoun  floez W 1 \ndependence. Mine.
093 E
logq W 1081 - 109)
1085 | €
108le
%7 ¢
(088 W
0% £ i
(090 W [x-C\FN
167 £ BESTITEN
W0 € = Woer Susitng 4
549 € 1 940-947 !
849 [ W ooty Dam S
ELEAL R4/-847
Laser ognN _+me
01,4977
L e 2008 %
STATUS TOTAL LINES | FLOWN | LEFT SITE\IRCR?E;RY STATIC |START: | STOP: NOTES:
Ol (l1040] 1% Gk
@) WX
O

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, WI. 53085 PHONE: 920-467-2655 FAX: 920-457-1451 E-Mail: amephoto@aerometric.com



ML aYD, AlasRa, IV T

v—— ey, s LIDAR MISSION LOG
whorage [ube:sanen
AIRCRAFT  (o( PILOT N clc ALTM TYPE
DATE  $/72(/11 OPERATOR (Swss\cc BASE STATIONS
JULIAN DAY STRIPLOG Mo%%l\ A
PAGE NO. of HARDDRIVE 1 €\
PROJECT NO. LOCATION TIME HOBBS REMARKS
klioY o) T/( EA \ 2020.5
Mt -S|l and MRA 7024.5
land ¥A | 0254 00" 5117
00 _ig .5V
01,0149 [0y N e
x> 949 -95=
7
ATMOSPHERE C PC OC HAZE WX REMARKS
3 / Lip FLIGHT TIME 3/2(3 FLIGHT TIME < / 1@ FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE _FERRY PROJECT NO. SITE FERRY
GiLoYol 40 1 1Y | woq0%\1 % 5\ | blooens | >
$/25 14 ferry fo FAL




7 chorage

Ancrorage, AEsKa, YYOU
Toll Free 1-866-247-6277
Fax (907) 274-3265

LIDAR MISSION LOG

&4Y5

AIRCRAFT (&€&

PILOT Morthoree,

ALTM TYPE

DATE R/29 /1) OPERATOR 7N ¢25S\ e BASE STATIONS €exvote
JULIAN DAY STRIPLOG MOR2ZA\\A
|PAGE NO. of HARDDRIVE [2O
PROJECT NO. LOCATION TIME | HOBBS REMARKS
wliovel | T/o MR \1:0% |2022.3] (nes A5Y-96 2 . 973-987 , joij—|oig
24-3u | Land MR\ 171020380 | kewk Valley RGhs~ 2,5412-12

caser on 0149, 5¢

Wl(oY0!1 %

VoY 0%
01 5% 04
ATMOSPHERE C PC [o] o HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. ‘ SITE ] FERRY | PROJECT NO. SITE FERRY
S | | |




September 2011 Logs

S 'g";a‘é; Yok Fron 1055 2476277 LIDAR MISSION LOG
Fax (907) 274-3265
AIRCRAFT | L) PILOT 2o ALTM TYPE
DATE 9/5/ /) OPERATOR N\Co5\ €A BASE STATIONS
JULIAN DAY STRIPLOG MO0Y0S| A
PAGE NO. ot HARDDRIVE (o 3 |
PROJECT NO. LOCATION TIME | HOBBS REMARKS
Leodol | T/o MRy Pz
{ TalkeeAno. 100.0
Mub- S May joi.7
ATMOSPHERE C PC  OC  HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGRT TIME
PROJECT NO. SITE ___FERRY_| PROJECT NO. SITE __FERRY | PROJECT NO. SITE__FERRY
L0 Y40, 5 118 | 1
w040 1 O 1 1.0 | | | T




e e~ mmm—————

7 chorage

Anchorage, Alaska, 99501
Toll Free 1-866-247-6277
Fax (807) 274-3265

LIDAR MISSION LOG

AIRCRAFT {(,Q} PILOT Sove ALTM TYPE
DATE G4 /9 /)| OPERATOR N0OSSH\C o BASE STATIONS
JULIAN DAY STRIPLOG M 09091\ A
PAGE NO. of HARDDRIVE () 2|
PROJECT NO. LOCATION TIME | HOBBS REMARKS
T/O0 Med 10]. 9
Lana FAL j02.2
LIOYOl | T/o  EA in2.9 2.0 5/te
Land Tea [05.5
/0 __TKA 105.5 /.0
Land MRA 068~
Locey  ON Fyne
L Y02
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME & FLIGHT TIME FLIGHT TIME
PROJECT NO. 0‘}/] SITE FERRY | PROJECT NO. 1/61 SITE FERRY | PROJECT NO. SITE FERRY
(LOLKO0L 1O } %{.7, GloYof % 2. | 1.0 \r

TN



e - mmm = = ——

Anchorage, Alaska, 99501

LIDAR MISSION LOG
Fi -866-247-6277
w rage ;i (;;)1274-32_65 @
AIRCRAFT 1, QQ PILOT e ALTM TYPE
DATE 9//| OPERATOR [S@SSvo BASE STATIONS Poniote_
JULIAN DAY STRIPLOG MOt || A
PAGE NO. of HARDDRIVE {{\\
PROJECT NO. LOCATION TIME | HOBBS REMARKS
bllodo) | T/o  mey 1065 ) Buftalo- Chickavoon Qeflichts
MoX-Su | tand MRS 1094 003724 Laser o
ATMOSPHERE C PC  OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE : FERRY | PROJECT NO. SITE FERRY
llpdol % 1.9 ‘I \‘ I\

| L
] I




Anchorage, Alaska, 99501

CHOTGEE  Jomesszerao LIDAR MISSI®N LOG
AIRCRAFT [ (2 T PILOT (nlon IALTM TYPE

bATE 1/77 OPERATOR 5”55 BASE STATIONS
JULIAN DAY STRIPLOG M/ G211 A

PAGE NO. of HARDDRIVE ||,

PROJECT NO. LOCATION TIME | HOBBS REMARKS

©]l040] | Tlo MR\ 2.1 L Mat-Su Dam Pevision |

Vat-Sw [ Land mpe) Bl | | [ines o1k, 87-95 |

5 ———
" Tosex ON e, 07 005K
ATMOSPHERE C_PC__OC _ HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME

PROJECT NO. SITE FERRY | PROJECT NO. SITE ) FERRY | PROJECT NO. SITE FERRY
oyor } 4.9 '

[ |
! I

—+




October 2011 Logs

e e —— /10701238, MESK. 99501 LIDAR MISSION LOG
T . chorage o ieswe
AIRCRAFT L (R PILOT  Hunlec ALTM TYPE
DATE  i¢/4/q OPERATOR Y5 o C BASE STATIONS
JULIAN DAY STRIPLOG M 100 ( [ A
PAGENO. | of HARDDRIVE ()%
PROJECT NO. LOCATION TIME | HOBBS REMARKS
Skt qoe - 903
AilO4ei Mat S 9063 Rulg | T/ MRT
1206 PURA | Land EERemy To\\elns
Stbic 1507 - 1510
1S54 V0 Talkeehoo
13l Paig3 | Lo d MRT
Siadic 1227 - 1230
1731 T/o MRL
[519 2190 | Lond MRT
<tdic 1¥15-181%
LoT, ©¢2:53:4¢p MNadSe. Dam
L.'Ns 17~ Yo ((rr'vo{(%e
Lo T 0Op:06:57
Loaes )14 corplede  MESa 1A
Rel o i
ATMOSPHERE C PC__OC_CHAZE > WX REMARKS overeast (D bk 7000 04 N
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY
[Z11 0101 1L él T OF. [ | [
Hilod0l— - J 0.7 | O | | [ |




— e e ————

Anchorage, Alaska, 99501

LIDAR MISSION LOG
~ Toll Free 1-866-247-62.
CHoTage [ane 2 en
AIRCRAFT 45 R PILOT _ Huonde ALTM TYPE
DATE  10/5//1 OPERATOR Yoo C BASE STATIONS
JULIAN DAY sTRIPLOG M 1coS 1A
PAGENO. | of | HARDDRIVE | %¢)
PROJECT NO. LOCATION TIME | HOBBS REMARKS
835 2119.0 | /o MRE
103 2021, O L».«\)\ Tic\\\(—(—e“\w\p\
Stedie 10321038
LilgHo L Med Su Do Revigion [1038 T/p Tl kedna
1514 123, £ La/\& To\j k{e:kl\z
S+l 1204-1319
i340 (2124, —Y:/(\ T\ Yeetne
lond MR
Lo Ol:iQh:o5 '
Lnas 41-41¢ c«»«pkk(
v
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECTNOT —— - _ SITE FERRY | PROJECT NO. SITE FERRY | PROJECT NO. SITE FERRY

Lé—/—-l-egfﬁ:j_ll- argw‘pa;g/

| |
] |




mssion: M 2911 A MYpeq)IA <k IDATE: lC/ﬁ//l I

Xrr—

PILOT: VoY OPERATOR: ¥ sc_ta< IAIRCRAFT: LGN _A_Il'ﬁ
PROJECT NUMBER Fars || rreaancLe] PRE [ ALT(m stary sop| inzpak REMARKS
4lio4o ] 924 (727 W1 <J 4 ¢
Mk-Su 12X 1T/ MRT 224,77
Dot Sie 437 Lo d Talkeehne 2131 .9
14490 [1943 .. } Stalie .
ls59 [Jbo2 _stadi e
1603 . _ T/0 Telkeebaa
1904 " Land MRT 2134, 9
1104|1907 |. Stelic
STATUS  |TOTALLINES | FLOWN | LeFT | o ARCRAFT  — ISTATIC [START: TsTOP: notes: L.oTT: O02:)2:52
Olziicto | 27 1 152 [ 94 {443 Lins S5-81 +£7-84
Olioiol [~ — [0 [ | 3.0 W 5T T o7 opiviyz
ol E Lines: 50-59 + (2-{]

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, WI. 53085 PHONE: 920-467-2655 FAX: 920-457-1451 E-Mail: amephoto@aerometric.com



LIDAR FLIGHT L

-
k4

mission: Micip ilA+D |DATE: 1¢/1e /11 I H
PILOT: o -t OPERATOR: _Kreuina < ’ [aRcrasT: 4G R ALTN\
PROJECT NUMBER LISE':: I FREQS C?NGLE PRF | ALT{m) STAR:IMESTOP l%?:-:r TZPK REMARKS
blloHol 954 1957 180 | S
Mok Su 954 T/e MRT  2i34.9
5lé Leod Talkeebna
157 1530 Shd ¢ 240. 2
£l oHol 1704117209 S4Ai e
Holhat Gegs 210 0 Talkeebon
J%50 tend MRT QW4LG
1851 |1%5Y Stakic
STATUS TOTAL LINES | FLOWN | LEFT surgﬁc_mr\:knv STATIC |sTART: |sTOP: | o L oT : O/:32:23
Oleosol |- — 127 1 {537 %Y 1520 Lings  TE8-Ipip leig-1032
Olnsapy e 9] R W REVEEEXR L, eT: 00:27:0)]
@) Liras 42 +4R-771

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, WI. 53085 PHONE: 920-467-2655 FAX: 920-457-1451 E-Mail: amephoto@aerometric.com



LIDAR FLIGHTL 5

MISSION: _ gasguamdza MOV A lDATE: /G/VH //) I
piLot: Koo OPERATOR: LN ¢ s\ C_cL |arcrarT: (0GR ALTN\ .
PROJECT NUMBER Uzi:: M FREQSCI:\NNGLE PRF | ALT(m) STARI’IMESTOP Tr;?ﬁzakj‘_/"% REMARKS
LIloYO] _ 21419 habbs [T/o MR\ s .
= Liges gA g3 g b T laad i
UAmlaso b CARER div 214d.7 TLA 3.2 5t
oS 25 714840 i TKA 23 S@
24,4 _land M
B Misswogn ldser O
Ol o
Lwels R 3‘2”%0
Totall Laser g
03.02):25
N ~
Lo O
Aty
STATUS TOTAL LINES | FLOWN | LEFT e ATy |STATIC |START: |sTOP: NOTES. AY\
[@IIaE s | .9 _ S
O Wk
O

AERO-METRIC, INC. N.6216 Resource Drive Sheboygan Falls, WI. 53085 PHONE: 920-467-2655 FAX: 920-457-1451 E-Mail: amephoto@aerometric.com



W Anchorags, Alaska, 99501 L’DAR MISSION LOG

Toll Free 1-866-247-6277
e rag € Fax (907) 274-3265

AIRCRAFT (.(nR. piotr Voat ALTM TYPE
patre [0 /1z/11 oPERATORC Yo Ffn F BASE STATIONS
JULIANDAY STRIPLOG MIGINA MIOIZLLA -
PAGE NO. of HARDDRIVED | $ 4
PROJECT NO. LOCATION TIME | HOBBS REMARKS
Lloqdo T/o MRt AT | S
LT 24841 720 Upper River ReFlighte
TEA 2180, Wo'kher Pass Gaps
Land MR\ 21s4g] >t ’

Laser onN Plal
YANC

VA AR
01.H40:2%
ATMOSPHERE C PC OC HAZE WX REMARKS
FLIGHT TIME FLIGHT TIME FLIGHT TIME
PROJECT NO. SITE FERRY | PROJECT NO. SITE ‘FERRY PROJECT NO. SITE  FERRY
(100 sd4 1.5 | l |
\ | | | 1




August 2012 Logs

LIDAR FLIGHT LOG

TV"SS'ON'-lm).f'FeL’)n.. lSsyo IDATE 6/22 /) (& l
PILOT: M/ EIL OPERATOR: _ PESTLI0PE AIRCRAFT: ATs
prROJECT NumBer | “ULL> |SMLGTE FREQS CA:NGLE PRF | ALT (m) STAR?MESTOP T | REMARKS
GlioYop| T Terth  Pos
dawoveeS oy wve | leT Yy [ ea [l [b2og 342 |a)l 1705, | Hoss [204.$
VW e | (v 6208 1920 %30 =
la ne | (L) b200 |2:2% | 54¢
We O Ve 6280 1§ 48 |%SY
N I NE [ \ES (Bou | §.5T |40k
W sWw iy Las (4108 [l
\
STATUS TOTALLINES | FLOWN | LEFT s:T:RCRﬁE;Rv STATIC [sTART: |STOP: | o
D U b |4t ) 0.4
D WX
) 1




N3 28— 155118

LIDAR FLIGHT LC

i

MISSION: e IDATE: 0§-28-13 l
PILOT: MeMEIL OPERATOR: AA¢E INHCRAFY:,ﬁ/?T B 22 ma __A_LT_'_“_
PROJECT NUMBER L:‘i:: C e FFIEOSCAANNGLE PRF | ALT(m) STAR:II"IMESTOP LT?rsneer TZPK REMARKS
blool " ure lure 008 | gy £p5 p %.00
{6.00| .~ DEPART MR)
(2 col W 1b5 kY |32 uy gus [pra7| 16729 40’ — W Ewp pb PROI.
(23)[002 | s [15¢ 2220 | 16.32] 637 3oy, 5§
(W) 003 V6% 05 |16 Yo |64
(125) [0 5 163 7220 16249 |ib' 5L
(26|85 N 160 2250 [16:5¢ |04
(P9 2) [ ES it5 a0 1#103|i7:3
(29]0F W 160 390 |76 |imn
(029) |00 s 162 2240 11324 130
O RY Y 1% 7300|1337 | 1139
(1010 165 3300 1742 | iFY§
wlel i60 780 [(F.51 [1H197
33 o2 s 1§ 7395 118 01} ig:07
(alei3 |y 180 72%0 (g0 DRT1E
39 gty s 162, Ipo |18yl 1YY
fyg o W i858 700 | 1833 {1834 Cloun @ NE SEcqion) 0F Line,
(i) 1022 ¢ 155 \ bygo 1937 it W3
ey iy |8 | tis |i996 |18 Awy_ gls @ 130
X-FLiGut N o | > 1) 6420 | 19165 | 12199 360°S Siwon mir (#0399
STATUS TOTAL LINES | FLOWN | LEFT s”‘E\'RCRﬁE;RY STATIC |START: |STOP: | o
DI ~— 7 |~ | o®adl 5
D) Wk
D




LIDAR FLIGHT LOG

IDATE: %/Lﬂ ,/‘;l |

[ ]

MISSION: )1} 08141522
PILOT: M NeIL OLFI'ERATOR: DEsIRIESE K AIRCRAFT: AEM—-
prOJECT NUMBER | “gRa | *iag™ Frea ANGLe| PRF | AT START . STOP Tme | REMARKS
LAY oL .40 TELLA  PoS
mpr-sA W) NE [V [HL fay Ly [TH00 VMG {752 07,7 pps  (1.%
126 S\ | tsM Moo | Tist |biol
\af NE | ko 206 | .05 |4l
Iy SW | Lsh L3 [Haa
o ~NE VLS A 50D
71 SW | (ST 60 16:20 |80
e NE | Vet 6460 D724 |GHS
\0s ow | bl 00 | HMs | bist
Wi NE | AL $.57 |60k
Wy oW [ \pk Aiog | VL
Wi onE (VN0 a3 (A4
0L SW | el o {4 [ A8
00 NE | WX A 3016030
an s\ | Ly QM Yug
A% Ne [\ AM 1463
a1 SW | lbo Too [, liniod
4L NE (1Y 10505 100
as oW [\60 0y 1004
Wy NE 110 fsoo [ won
STATUS TOTALLINES | FLOWN | LEFT |  gra ' mempy  |o A NIC [START: [STOP | ores:
D) Y T 10 2.5 1 06/
D) WX
D) .




LIDAR FLIGHT LOG
ALTN\@

|ISSION:
wor:_ ANLNEIL AlnanFT: 1TA
sROJECT NUMBER | “3idg e FREQS NaLe | PRE | AT STARTFIMESTOP REMARKS
L o4ol EIAVERE 1) 164 | (b0 11030 |1: 36
eS| W NE | 1o (900 |W0iaa M4
L ond | Wb Wyl InS™S
W  NE 1\2D Lago | \hich | 0L
Ao |1y a0 o] 10 | 1L
» NV L0 o [Wits

AIRCRAFT STATIC [START: |STOP:
FLOWN | LEFT SITE __ FERRY NOTES:
i noves:
-

I X N



8 LiDAR GPS PROCESSING RMSE PLOTS

May 10 2011 Plots

r = — = — — - )
E}] LO51011A - POSGNSS 4.40 - [LO51011A [GPS Combined)] - Estimated Position Accuracy Plot] = X

ﬁfile View Process Settings Output Tools Window Help *

D|ps e8] 4o BEEE E=sls) ErEae s R em

el /

ol / .
i N
Ny AN N &
el L/ Al Nil%

M\ N
" NN N Y

5
0.045 av)

Estimated StdDev {m)

0.040

0.035

0.030 V| ‘

H | N | | i L

PR
= P e —

234000 236000 238000 240000 242000 244000 245000 243000 250000
Week 1635

< | Lo510114_prelim GPS Time (TOW, GMT zone} 10:27:25 on 5111/2011
pe [ —East | North |—Height |— Trace [Right click for more options.

=

[ L0S10118 - POSGMSS 440 - [LO51011B [Combined] - Estimated Position Accuracy Plot] =Bl

ﬁfile View Process Settings Output Tools Window Help *

D|ps e8] 4o BEEE E=sls) ErEae s R em

0.100
0.095 {

Estimated StitDev (mr)
=
s =
2
Sy
|
T
=

—
//
-

Al
[
L=
| ==
\\_‘_
——
9
| =

Wiy EASRYY

\\
0.035 1
u.usum \ “JVA\l "f,f*ﬂ‘ /\ UI ‘J f \h\JU /
NIVARWA . | VAN
0.020 ; N \Uf\ / r’l\ ll*[ f'\/ _—
0.015 \\L WM‘\ //ﬁ{)‘"\ o \/\wn / — /'/ \ - / \1"\_/\_,_// \ PR
0.010 \\"’/\/ \‘\“
257000 258000 250000 260000 261000 262000 263000 264000 265000 266000 267000 268000 269000
Week 1635
il Run (2) GPS Time (TOW, GMT zone) 17:08:23 on 01202012 | |

[%:261117.0 [¥: 0.091 [—East [ North [—Height | Trace [Right click for more options




[ M051011A - POSGNSS 4.40 - [M051011A [GPS Combined] - Estimated Position Accuracy Plot] o e S

ol EREEE S R0 e

ﬁ Eile View Process GSettings Output JTools Window Help x

D& e wltelOdNu| E=EE &

0.115

0.110

0.105
0.100

oo ZAN
e N
0.070 N N ARNLIEYA
0.085 \ »L / ll] v \ I r\ll

|
ey | N % i A L
o0 al N LN | N
pon I N T v N A
0.045 N ~J [l | [~
s 0s0 L N o e
0.035 5 4
0.030 AN I“!] ]
0.025 N f PN AN I—Wﬂl,lJLL_

L[t
=X

Stimated StdDev (m)

=

. |
| ] o~

0.020 == -

237000 233000 239000 240000 241000 242000 243000 244000 245000 245000 247000 243000 245000 250000 251000
Week 1635

= IRH m GPS Time (TOW, GMT zone) 15:10:15 on 06/14/2011 | =
[s: 2435241 [v:0.102 |—East [—Morth |—Height [—Trace [Right click for more options

Eh M051011B - POSGNSS 4.40 - [M051011B [GPS Combined] - Estimated Position Accuracy Plot] =)o e |

ol EREEE S R0 e

ﬁ Eile View Process GSettings Output JTools Window Help x

D& e wltelOdNu| E=EE &

0.115

0.110

0.105

0.100

0.085
0.080

0.085

0.080 ]
0.075

0.070

0.065 b

0.060

Stimated StdDev (m)

0.055 t
] |

[ il
NN ) IL’H
HLEERN \Lm.ﬂwluw

T “

\rih [, l‘%

0.050 ]
0.045 44

L
3

0.040

LLL

0.035 |
0.03; m
0.025 I uk Aralile s i

| e I L

0.020 =iy BT T “_‘rTL_,_.HI\I_nA T T Ty | e
W e e

0.015

255000 253000 260000 252000 264000 286000 283000 270000 272000 274000 278000
Week 1635

= IRLr [’} GPS Time (TOW, GMT zone) 08:03:14 on 06/15/2011 | =
[ 265633.3 [': 0.080 |—East [—Morth |—Height [—Trace |Right click for more options




Eh MO51011C - POSGNSS 4.40 - [M051011C [GPS Combined] - Estimated Position Accuracy Plat] = (S

ﬁ Eile View Process GSettings Output JTools Window Help =& =
O o | | Pl QARG | = | 6] i | o R S @[S O Q)

0.080

0.085

0.080

0.075 L

0.070

W I

0.065 } —
g 0.080 Jﬂ \\_'“r‘—rw»l%_ L |
= —t
g 0.088 Lu \ R_'__r\ ) L J\\r AH& ﬂj\\“——’_“—L"'/
i oo Moy | J S0 i [ "

|

8 oo J\'*n J\_n_m“ | rWﬂJ\““——

0.040 L ”

0.035

0.020 4] 1

0.025 Wmurlm ._____JL\__‘ 1 i E _JU

oo L1 ""i"_foLn-m_rum’JLr——TTL_ >_LMLLJU

.020 4=— = —— F o h e e S —

278500 279000 279500 280000 280500 281000 281500 282000 282500 283000 283500 284000 284500 285000
Week 1635

_<I Run {5) GPS Time (TOW, GMT zone) 11:03:49 on 08/152011 | = |
[s: 280546.4 [': 0.064 |—East [—Morth |—Height [—Trace [Right click for more options




May 11 2011 Plots

Q] L051111A - POSGNSS 4.40 - [LO51111A [GPS Combined] - Estimated Position Accuracy Plot]

1. S

—

ﬁ Eile Wiew Process GSettings Output JTools Window Help

D& e wltalOdNu E =z &

x

HeEl s &b ®EJ

0.050

0.085

0.080

0.075

—

0.070
0.085 S| J

R
l t /
0.060 +

N

0.055

0.050

/i
o~

Estimated StaDev {m)

0.045 {

0.040

0.035

L

0.025

0.030 L ﬁL/
-

. |
%fu%tﬂjﬂ/ﬁi -

0.020

|

—

0.015

315000 322000 323000

Week 1635

s I LO511114_prelim

318000 317000 318000 318000 320000 321000

GPS Time (TOW, GMT zone)

324000 325000 326000 327000 328000 325000

14:04:58 on 5122011 | %

[x fr: —East |—Morth |—Height |—Trace [Right click for more options

f -
[ 10511118 - POSGNSS 4.40 - [LO51111B [GPS Combined] - Estimated Position Accuracy Plot]

L=

Gl |

ﬁ Eile Wiew Process GSettings Output JTools Window Help

D& e | w6ltalOdDd| E=ZE &

x

0.050

HeEl s &b ®EJ

0.085

0.080

0.075

0.070

0.085

0.080

0.055

0.050

Estimated StaDev {m)

0.045

0.040

0.035

[ |

0.020

Ld_,l/\‘—/ﬁ\‘_d

“--,_._;4__,_/\"‘_‘-'—"'/

0.025

0.020

g L

T |

0.015

——E/A‘h_‘—_ﬁ;ﬁk_‘__;

334000 338000 339000

Week 1635

335000 338000 337000

s I LO51111B_prelim

GPS Time (TOW, GMT zone)

340000 341000 342000 343000

20:56:21 on 51272011 | =

[s: 3380295 [': 0.076 |—East [—Morth |—Height [—Trace [Right click for more options




[ MO51111A - POSGNSS 4.40 - [M051111A [GPS Combined] - Estimated Position Accuracy Plot] = e S

s TRINRFE]

ﬁ Eile View Process GSettings Output JTools Window Help

D& e wltelOdNu| E=EE &

0.110

x

0.105
0.100

0.085

0.050
0.085 J
0.080

ot ‘ I i
o =1 e 1w Po—— .
o I I 18 W N S El

0.045 I“["“"h I " Wy Ulk Ly R 1 | _[r!rlL

0.040

Stimated StdDev (m)

)
!

0.035

0.030
0.025 L i = ol 1 - s

7 i e S—
0.020 W L] ) L—”;L.:ﬂ:'l'—""'—

7000 318000 315000 320000 321000 322000 323000 324000 325000 328000 327000
Week 1635

= IRLr m GPS Time (TOW, GMT zone) 11:27:38 on 06/15/2011 | =
[s: 3214995 [: 0.087 |—East [—Morth |—Height [—Trace [Right click for more options

Eh MO51111B - POSGNSS 4.40 - [M051111B [GPS Combined] - Estimated Position Accuracy Plot] =R X

s T

ﬁ Eile View Process GSettings Output JTools Window Help

D || e wltalOdNu| E = E &

0.095

x

-
{ME|

0.080

0.085

0.080

0.075

0.070

0.085 i _/I//lt\
L P A
__/!/ L

0.060 | |

0.055
0.050 —f A—F—
0.045 L\J\" E—1 1 /Ju

0.040 I { r‘L_._.___._._——_-—-"

0.035

Estimated StaDev (m)
f
1
|
—

|
|
0.030
. 0 T 1 | [
— St —

0.020 | E—
. | I N
0.015 e — — |

329000 329500 330000 330500 331000 331500 332000 332500 333000 333500 334000 334500 335000 335500
Week 16835

= IRLr @ GPS Time (TOW, GMT zone) 14:07:42 on 08/15/2011 | =
[ 331933.8 [v: 0.083 |—East [—MNorth |—Height [—Trace [Right click for more options




Eh MO51111C - POSGNSS 4.40 - [M051111€ [GPS Combined] - Estimated Position Accuracy Plat] =0 e S|

ols BEEEES AR 0BE

ﬁ Eile View Process GSettings Output JTools Window Help x

D& e wltalOdNu E =z &

0.100

0.085

0.080

0.085

0.080

0.075 1—
0.070 )\\l

0.085

0.080 [“ IL J_‘ I ) L

0.055 4
e Nﬁq

0.045 4 “fU J "’_’\J‘\L . J—.l ik

DI RN VL (R L

0.040 .II.,J)l L'l
' g'\... [ /\J RS \ S
= =

]
|
0.030 }
0.025 _rJ_"\ o ,,)J J._._.-F), jm.__.h"umr‘(
0.020 _'Jl l"'\- ] i
0.015 L—F”E%ﬁ%%ﬂ———ﬂl _u_r-""-*-—-_..,_z—))"k‘._p‘_ i

342000 343000 344000 345000 348000 347000 348000 345000 350000 351000 352000 353000 354000
Week 1635

0.050

Estimated StaDev {m)

Z

0.035

= IRLr ® GPS Time (TOW, GMT zone) 14:55:00 on 06/15/2011 | =

[3: 347447.4 [v:0.085 |—East [—MNorth |—Height [—Trace [Right click for more options

-
= .40 - ombined] - Estima 'osition Accura ot]
MO51111D - POSGNSS 4.40 - [M051111D [GPS Combined] - Estimated Position Accuracy Plot] [N

B file View Process Settings Output Tools Window Help &
DB || | & Tl O ARG R =2 B & =|w] NN

0.085

1 |

2] |

0.050

0.085

0.080

0.075

- il VA N S N v
”WJ_ / PN N A0
i TR T

“&Ew/ . / LN A

i

Estimated StaDev {m)

0.045

0.040 e =

0.035

0.030 - - L‘/] |
s T ™ PN

0.025
T — o — —

358000 359000 360000 361000 362000 383000 364000 365000 366000 367000 388000 369000 370000 371000 3TZ000
Week 1635

0.020

s

0.015

s IRLT (10) GPS Time {TOW, GMT zona) 11:18:31 on 08/2272011 | =

[ 363829.2 [ 0.067 |—East [—Morth |—Height [—Trace [Right click for more options




May 12 2011 Plots

[ 10512114 - POSGNSS 4.40 - [L051211A [Combined] - Estimated Position Accuracy Plot] =HRE

ﬁ Eile View Process GSettings Output JTools Window Help

e el it ORI &) =E ] ©]=|n ] ElsRRISIS /%)% 06l @

0.100

x

0.085

0.050

0.085 A

i
0.080
]

0.075

0.070 Jﬁ'
0.060 !.\ ﬂ

A \ i mﬂi
N v i ALY
o= I TAI AN, YO AL 7\
S (NPT ) RN IA A N0 R (7

. ]
P A AR W WA U W/ Y =R
oo i’ N4 N Y IRV BRI “\| : AL ARV RN AN .

\

Estimated StaDev {m)

0.025 . /\ / I lmjr \ \
0.020 A"\\

\ LA LA gV N AN b |
e MmN\ QA PN AN AW ANE IR VANS VAR WA AN AN
NIV AY AT RS D7

NN
396000 387000 398000 399000 400000 401000 402000 403000 404000 405000 408000 407000 408000 409000 410000 411000
Week 1635

s IRLr m GPS Time (TOW, GMT zone)
[ 4029616 [':0.082 |—East [—Morth |—Height [—Trace [Right click for more options

0.010

r 3
[ L051211B - POSGNSS 4.40 - [LO51211B [Combined] —-A_WHM lﬂﬂﬂ
iy

e
ﬁ Eile View Process GSettings Output JTools Window Help

Dp = e &RV EEEE E=ss E=EEE N5 ®@_5
. f
0.065 / P N
A 5 Tl f l |
I \ /7 \\. \\f“'/ﬂ \

A /] \\ VA I AT

\ }
0.040 [ v \\ A /J
\

\
= i N / -
R AN A A
A\ /N VAN
A\, ] / |/ \ 1y
= N AN AN SN L
N 7 S

0.010

Ml |

Estimated StaDev {m)

./ f R

Ve

414000 414500 415000 415500 416000 416500 417000 417500 418000 418500 415000 419500 420000 420500
Week 1635

= IRLr m GPS Time (TOW, GMT zone) 10:01:07 on 01/23/2013 | = |
[ 416459.9 [: 0.054 |—East [—Morth |—Height [—Trace [Right click for more options

|

\

= —




B [ S |

ECET RN W

—

Q] L051211C - POSGNSS 4.40 - [L051211C [Combined] - Estimated Position Accuracy Plot]

ﬁ Eile Wiew Process GSettings Output JTools Window Help x

D o | &5 Y ARGl B =i ) =]

0.115

0.110

/

0.105
0.100

/
/.

0.085
0.080

/

0.085
0.080

0.075 §
0.070
0.065
0.080
0.055
0.050
0.045

b

[ .

Estimated StaDev {m)

0.040

0.035

0.030

0.02s H

0.020

]

i
Vi

0.015
0.010

425000
Week 1635

426000

= | Run (2)

427000

428000

425000

430000

GPS Time (TOW, GMT zone)

432000

433000

18:17:14 on 01/2172013 | =

x I

— East |— Morth |— Height |— Trace |Rignt click for more options

[y MO51211A - POSGNSS 4.40 - [M051211A [GPS Combined] - Estimated Position Accuracy Plot]

—

E] [ ) |

RIEI=I=IER

ﬁ Eile Wiew Process GSettings Output JTools Window Help

QAR =@ (E| &

ol EREEE S 2Rk e E

s IRLr I

GPS Time (TOW, GMT zone)

0.070
0.085
0.060
0.055 ] F/\\ /-.,r/ Lﬂ/ﬂ\\‘/alh
0.080 ey | o
- " !
; 0.0s5 1] e \M\ \\ 1 M -|—/ \‘"\ L ,../\\—1 J,/\/\ -ﬁ.,J/ L‘M‘/’\ _Al
NS L A N AJ - -
% 0.035 W\LN,JM .‘."WM e A\f wf/ N\"‘J
0.030
0.025 | flu forru]]
0.020 O s S Ve \_/l‘{,\ — Hr’
. JMNJ . el M%%/w&‘ﬂ MLJ_
"""
‘_J4u?(u1uau3:. 402000 404000 406000 408000 410000 412000 414000 416000

13:34:27 on DB/22/2011

x

=

[s: 4084489 [: 0.061 |—East [—Morth |—Height [—Trace [Right click for more options




Eh MO51211B - POSGNSS 4.40 - [M051211B [GPS Combined] - Estimated Position Accuracy Plot] =[S

ﬁ Eile View Process GSettings Output JTools Window Help x

DB e @it QARE E=EE =l Euaaes a2k e

0.100

0.095

0.080

0.085 ’L‘

0.080

0.075

TN a NN
ool N T R . I L
0.055 j rj' AN

N

s T
u:u;s H i\J_/ P l r, MJA\‘) k\ | A
oo | Sl A AN S NPT

Eﬂzu | o Al \,/\\J,_JL , ANy ] N
0.025 \LI —/\"’/ ]\)\ l )J 1| |
o s Y A N AU PR i L

430000 432000 434000 436000 438000 440000 442000 444000 448000 448000 450000
Week 1635

Estimated StaDev {m)

= IRLr (28) GPS Time (TOW, GMT zone) 08:09:42 on 06/23/2011 | =
[ 4387781 [v:0.091 |—East [—MNorth |—Height [—Trace [Right click for more options




May 13 2011 Plots

[ L051311A - POSGNSS 4.40 - [LO51311A [Combined] - Estimated Position Accuracy Plot]

. =] [ ) |

ﬁ Eile View Process GSettings Output JTools Window Help

DB ||| = [Ys

QA RIE F=E(E &

oo EmEE s 2o @@'

x

0.095 .

0.080

0.085

0.080

0.075

0.070

0.065
- /
0.060

0.055

P
NN

0.050

0.045

A

=
Estimated StaDev {m)

==

0.040

i

f
/
/

0.035

/

I\ A

g1 A
\\
o

T

0.020

AW —
N A

L]
A\

Y

L

0.025 A

2N

i

0.020 /\u\
\ A\

V4
SNl A

VZ{IRN\N

/
/
//
_._-—/\'““J/\
L/

AN
/

U

0.015

\
\\——Am_./

_/

N~

0.010

482000 485000 486000

Week 16835

483000 484000

s Imr(z;

487000

488000 489000

GPS Time (TOW, GMT zone)

450000

491000

492000

493000 494000 485000

10:24:07 on 01/2%2013 | =

[x fr: —East |—Morth |—Height |—Trace [Right click for more options

[ L051311B - POSGNSS 4.40 - [LO51311B [GPS Combined] - Estimated Position Accura cy Plot]

B i S |

—

ﬁ Eile View Process GSettings Output JTools Window Help

D[ || | =] [

QAR =@ (E| &

ol EREEE S 2Rk e E

x

GPS Time (TOW, GMT zone)

0.070
0.085
0.080 "
0.085 | JJ“\_A
3 o IEN ~ I\‘Ju‘u . ]lp —
% n.0es 1L} T‘/ o | ) JULW\
E o /l)\ i JU\ VU, ] u i |1 Jr
g S L
:’E 0.035 Rt) N MJLI y |
0.030 w,u‘l“h—‘d'/ﬂ—
|1y Iyl .
0.020 -‘:‘”::mf—;'lr\\ \JJ& JL/”M M‘JL wnuuhu—; J'_,
0015 WM l W w
SNTEEN ey
439000 500000 501000 502000 503000 504000 505000 506000 507000
Week 163
_<IR”('23 " 1z1e2011 | > |

[ 502720.3 [: 0.062 |—East [—Morth |—Height [—Trace [Right click for more options




[ L051311C - POSGNSS 4.40 - [LO51311C [GPS Combined] - Estimated Position Accura cy Plot] =RASl X

ﬁ Eile View Process GSettings Output JTools Window Help =& =

D& || el & wltalORNE E=REE = vle| FHEaEe s 20008 0@

0.085 - \
0.080 }\
0.075 ‘——/\ /]
0.070 \ \ \
0.065 \ /\\
 omo | : ik
P oo b I I AN
E [T A
. A AL ] Y
LI AL M T AW\
AW A/ i A LA AV IR
VAT AT NN L A TN N N R AT/
0.025 \ Vi) AN \k{ V/ \ _//\\/ Jﬂ \\WAI‘/ / iy \ \\"f R
[N AN VRN I S i TN
AMNANN T AN NEINANANA Wl N
NS S N A \/ NI
_<| Run (1) GPS Time (TOW, GMT zong) 14:53:17 on 1271602011 | = |

[:523351.3 [: 0.010 |—East [—North |—Height [—Trace [T523364.1

[ MOSI311A - POSGNSS 440 - [MO513114 [GPS Combined] - Estimated Position Accuracy Plot] g @Elﬂ_hj

ﬁ Eile View Process GSettings Output JTools Window Help x

DB ||| = @lfslORRE B=BE E = ||\Hﬁf%ﬂf

0.065

0.080 ’J‘|"
AN

0.085 . \ﬂ
l 0.080 :I;nm \F-LAJ( R \‘L ﬂLfMUL u

0.045 \\" ] u/u‘) ~ \ W\ﬂﬂ““ N

0.040 luﬂl\\u-jm/ — /\J_ Li [l ”UL

e u

PREAN

%-

= =
Estimated StaDev {m)

0.020

L]

I e

0.025 le_u\k
0.020 :

S| ~—~__
[
0.015 —_— e
1___,_,_r—"‘_‘*—._
482000 483000 484000 485000 486000 487000 488000 489000 450000 491000 492000
Week 1835
= IRLr 3} GPS Time (TOW, GMT zone) 08:33:31 on 06/23/2011 | =

[ 4860217 [:0.059 |—East [—Morth |—Height [—Trace [Right click for more options




Eh MO51311B - POSGNSS 4.40 - [M051211B [GPS Combined] - Estimated Position Accuracy Plot] =R X

ﬁ Eile View Process GSettings Output JTools Window Help =& =
0] B oo o | | P A X | | = | ] | R R B [0 0 |D) [
oo L
0.085 }U\ A w
i TN VA | /[
0.075 - A V] \ ’/ ey
il 1 BT AL VL : o
§ ooes _LJ \\II“/ \\ M /l\ l'r\ JI./
P oo \ Al [ | . ) VAN
B o A NN AL / /\ \ A ]
£ e TV TERY /T AL LAY FAERa
T o /AN R NY A AL I Y AN
o005 N WY AL Ay W AN A a N ] \S /4
S i /AN AN | ANV RN ANVANR 27 . (N 7N W W IO\ v A /
NN VAN | A NN NS TN ]
o020 AN AN N AN il AN I RN st AR /L AL
A Y VAN T AN\ VAN WA AN 7
0.010 \-m/ \ d ,V/ \\L"‘/// ‘L—‘/:J / \.,
_<I Run (7) e GPS Time (TOW, GMT zone) 21:25:47 on 06/23:2011 [ = |
[x: 505969.3 [v: 0.083 |—East [—Morth |—Height |—Trace |Right click for more options
Eh MO51311C - POSGNSS 4.40 - [M051311C [GPS Combined] - Estimated Position Accuracy Plat] | 1
ﬁ Eile View Process GSettings Output JTools Window Help =& =
0] B oo | | i P A Dl B = ||| | | | R L [ 201 0 | [
3 0.08 ” L
g 0.07 /
E 0.08 ;—J\\," P /\ ./fr H
LR —J\N;\ /o / /] NN - [/
LV 7 N /2 WA WY AN A1 I /L
70 748 N8 P N AN 11
0.02 | \\M\M /\ /\ \\_,_,_./ /J/'\ﬁ\'uul_rb "L. / /lL_
0.01 MLH_I/ \\\H—//\\—/\\/\\/\Mﬂ/
_<I Run (1) e GPS Time (TOW, GMT zone) 12:58:08 on 06262011 | = |
[X: 521481.8 [¥: 0.090 |—East [—Morth |—Height |—Trace |Right click for more options




May 17 2011 Plot

[y MO51711A - POSGNSS 4.40 - [M051711A [GPS Combined] - Estimated Position Accuracy Plot] o e S

ﬁ Eile View Process GSettings Output JTools Window Help x

D& e wltalOdNu E =z &

0.085
0.080 n\’/\\
0.085 -
0.080 ) \
0.075 IRANGESN / \
0.070 ] ]ILW / J
- e N A ERNAN|
e - - 7 Tl
E 0.055 / /J l L|.. I Lf\.rm.lww) | “-(J’\H/ / |
. | ST -l
0
B e L L \Lﬂ P~
0.040 /1\,
0.035 p
iy s <
000 bﬂu | | -
0.025 /"J U1 Lﬂ——»l | ﬂj—\n)
025 — T
0.020 | /—‘_"“\wamj I 1 LL, |
— I N e ]
240000 241000 242000 243000 244000 245000 246000 247000 245000 245000 250000 251000 252000 253000
Week 1636
_<| Run (10) GPS Time (TOW, GMT zong) 13:13:51 on OB/18/2011 % |

[s: 245897.1 [:0.083 |—East [—Morth |—Height [—Trace |Right click for more options




May 18 2011 Plots

LO51811A - POSGNSS 4.40 - [LO51811A [GPS Combined] - Estimated Position Accuracy Plot] [ oo
=4 e . [ ] . [ Y

ﬁ Eile View Process GSettings Output JTools Window Help

HEE
D& =& @ltalORRu E =22 E Eslel B=ddEe ]
0.075
0.070
0.065 "T’NUI]JLL
0.060 “flf' “‘T J/“T
e LN | ~ |
E H
& om “_mllrjrwr X iﬂ /w f_
a I N A 4
E oos _“\I'\ ey | T H
ﬁ 0.040 LLJ—L‘ ‘__WI\‘_FU.-/“"H ﬂﬁl . rJ Hl\'\rw /1 —‘/.V
0035 ""\\JH rw kwj
oot %MW ‘
0.025 rwﬁ%/ﬂ =
0.020 - /l_'} 'Lkv rf
= S W I R S—— ““i—rwﬂ—mu_fwik—ﬁ—a@_/“*—
o 322000 323000 324000 325000 326000 327000 328000 329000 330000 331000 332000 333000
Week 1636
_<I LO518114_BSB+BST_final GPS Time (TOW, GMT zone) 21:29:08 on 6/18/2011 | = |
\X Y ’HFNDHH |—Heignt |—Trace |Rignt click for more options

- — - -
[ L051811F - POSGNSS 4.40 - [L051811B [GPS Combined] - Estimated Position Accuracy Plot] wlw- = ﬂ

i File View Process GSettings Qutput Tools Window Help HEE
D= E = &R EEEE E =l EeE xalaly e @

0.110

g]

0.105

0.100

0.085

0.050

0.085

0.030 PP

0.075

0.070

0.085 [, | . \J_

0.080

™~
o i S [ . j\h’w%‘“ ) AL M

0.045
— [ | S—

Estimated StaDev {m)

0.040

0.035 v
0.030 T ﬂ_...lﬂ . P

.h_\x_'f)_J_—/—F—
0.025 LL_,_H_H.  ———

0.020 —_—— s =
i W R N

0.015

346000 347000 348000 345000 350000 351000 352000 353000 354000
Week 1638

= IL-DE' 5118_BS3_final GPS Time (TOW, GMT zone) 22:15:23 on BM182011 | =

[3: 3499759 [: 0.088 |—East [—Morth |—Height [—Trace [Right click for more options




[y M051811A - POSGNSS 4.40 - [M051811A [GPS Combined] - Estimated Position Accuracy Plot] o e S

ﬁ Eile View Process GSettings Output JTools Window Help x

DB e @it QARE E=EE =l Euaaes a2k e

0.110

0.105

0.100
0.085

0.085 A
0.080 | A, 4 A\
wors th AN Al
0.085 AT |

0.080 - ”\\jll /\ N L/ J N | }
T N N A S
o Gl T 74 N A VY T I
00cs TR 7 . U
oord i Z I
o0 wips —]
. A Y ] ] L LA
0020 i | PN e NS N S S PN
=i J”\JUU,—MJ = = 4

Estimated StaDev {m)

|-
(_
=

3_

H

/_
N

0.015

312000 314000 316000 318000 320000 322000 324000 326000 328000 330000 332000
Week 1638

= IRLr m GPS Time (TOW, GMT zone) 16:34:56 on 06/16/2011 | =

[ 321566.4 [:0.087 |—East [—Morth |—Height [—Trace [Right click for more options

[ MOS1811B - POSGNSS 440 - [MW_‘

ﬁ Eile View Process GSettings Output JTools Window Help

DB e @it QARE E=EE =l Euaaes a2k e

x

0.080
0.085
0.080 =
0078 [~ m
0.070 \ | [ )
~ o P ( J - \J /\_IJ \l
; 0.060 [ ( \L'WI Iy ﬂﬂ[!\'h\ ' “LJI
& oossfrd J LJ | UJ LL/M JTU \Lmjm—/’/ﬂ/ -\ IJ\J__
=
E 0.050 H\'\-,. R T / ﬂﬂf‘l‘w w jﬂ/r’”‘l[
E 0.045 || “ i L ——ﬂ.._ A Inl / Jlllu L\_nl—
U /
- L ———
0.030 ®rﬂ -+ nf"—‘j‘-'—-
T i T dom 1l JTLJ TS I I
0.020 U _/‘ J ULLL S s \lf‘"t Il ﬂ = J_\% ] |
' P e s —— S
339500 340000 340500 341000 341500 342000 342500 343000 343500 344000 344500 345000 345500 346000 346500
Week 1636
_<I Run (1) GPS Time (TOW, GMT zone) 17:11:19 on 0B/16/2011 | = |

[s: 3424828 [v:0.075 |—East [—MNorth |—Height [—Trace [Right click for more options




May 19 2011 Plots

Q] L051911A - POSGNSS 4.40 - [L051911A [GPS Combined] - Estimated Position Accuracy Plot] = e

= TN

ﬁ Eile Wiew Process GSettings Output JTools Window Help x

D& e wltalOdNu E =z &

0.105

0.100

0.085

0.050

0.085

0.080

0.075

0.070

0.065

0.060 W\L !l H (W
I N N L =

0.050 I ‘m—\.ﬂ 1 ] n ﬂJU r’
~ NN TAT N s s et A /

0.045 N
0.040 k"\"L I anA\
M
i~

Estimated StaDev {m)

T U

0.035

0.030 )

-_;_‘_,_‘_‘_‘_‘_'_'_).--/ 1

L]

0.025 F&___M'_MJL___‘U_‘M'—M_

0.020 F=———==1

[ M,
0015 e =

395000 399500 400000 400500 401000 401500 402000 402500 403000 403500 404000 404500 405000 405500
Week 1636

—
— o | A

L} L

= | L051511A_BSB4BST_final GPS Time (TOW, GMT zone) 22:45:22 on BME2011 | 2

[s: 402804.2 [': 0.066 |—East [—Morth |—Height [—Trace |Right click for more options

[ M051911A - POSGNSS 4.40 - [M051911A [GPS Combined] - Estimated Position Accuracy Plot] o o S

= TN

ﬁ Eile View Process Settings Output JTools Window Help x

D] s Wl | 25| Yl | ARGl BB =i 2

0.080

0.075

0.070

0.085
=

0.060
0.055 [ I il M

r—__ T
~ o e N T W]
\L M — \wﬂl\rmrﬁﬁ Lﬁu“ﬂ—ﬂvh—ﬂ |

0.045 ey
0.040 MWJJW”\\ WH/HJI

0.035

0.030 it
0.025 /ﬂj
2 ) L
-‘-‘-__H-‘"—-—._____I' 4—'_'_'__)/

— | e | s
0.015 o S R I — ——

Estimated StaDev {m)

398500 395000 399500 400000 400500 401000 401500 402000 402500 403000 403500 404000
Week 1636

= IRLr m GPS Time (TOW, GMT zone) 18:19:29 on 06/16/2011 | =
[ 401242.4 [v:0.063 |—East [—MNorth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

May 20 2011 Plot

[ M052011A - POSGNSS 4.40 - [M052011A [GPS Combined] - Estimated Position Accuracy Pkl“- E A" .‘ AL lﬁﬂg

ﬁ Eile View Process GSettings Output JTools Window Help =& =
DB |e|e| &faORR 6B =EE &l HisEEe |y &% 0@ M
0.070 ,l.,L
0.065 M, /1 a /]
\ \ 7 T
I 0.060
l 0.055 [\\\\ H /—1 \!rnjlluj/l
R | I e S L il
|5 [Nl T O C T
13 oo ’J\A—Jk 1
= \ [ T AT TN e )})\‘\‘ J/"
I E 0.040 5 “/ a Pl
L Amv q\m,r\ l
I 0.035 il
1 AL
0.030
| o AJITF‘\\_,M e
l R
0.020 — I T v — -
0.015
I 487000 483000 489000 480000 491000 492000 493000 494000 495000 496000 497000 498000 499000  S00000 501000 502000
I Week 1636
_<I Run (8) GPS Time (TOW, GMT zone) OT:47:18 on 08/1Ti2011 | |
| x: 4962970 [ 0.052 |—East [—North |—Heignt |—Trace [Right click for more options




May 21 2011 Plots

5 L052111A - POSGNSS 4.40 - [L052111A [GPS Combined] - Estimated Position Accuracy Plot] =NASEl X
ﬁ Eile View Process GSettings Output JTools Window Help =& =
= Fa & ol Prce] (%] =]
D o3| || Yl QAR FI=E(E =] 5= G %050 [
0.080
0.075
0.070 we il
0.065 i |
) i ¥
0.080 ; A
N Y | I I/
N W
g 0.050 \N ] / \ |y I I JL | i
3 | - v
E 0.045 ,
g H
i \, Rl B
0.040 v, L‘V \’Lm) J
0.035 L - )
0.030 \"-‘ /f —]
L A\L\_)__ | ’,_,L/KM,_,II
R | 1) |
0,020 | ‘ e | — —
' R T i WV
ot WHUJLTH—/‘——L
574000 576000 578000 580000 582000 584000 586000 588000
Week 1636
_<I LO521114_BS8+BST_final GPS Time (TOW, GMT zone) 14:52:17 on 61372011 | = |
[s: 5803691 [': 0.068 |—East [—Morth |—Height [—Trace [Right click for more options
{5 L052111B - POSGNSS 4.40 - [LO52111B [GPS Combined] - Estimated Position Accuracy Plot] o e S

ﬁ Eile View Process GSettings Output JTools Window Help x

0| e sitloRRW & =EE e EaEE s el @ m

0.075
0.070 A
0.085 L
0.060 \ | [
0.055 W - N r\LJLl__._,l l
= . ol
g 0080 J1[\|1J
= 0.045 L 1 r’LJ \kl\ i 1 H
E 0.040 e J‘”.."
0.028 \M e
= N
0.030 |
0.025 \ A i
0.020 AJJI'_‘!UnUn Wl w%_lﬂ IJW,L
—— RV S I — N
0.015
556000 557000 558000 589000 600000 601000 502000 803000
Week 1635
= IL-DEZ"'B_ESE+BST_"iraI GPS Time (TOW, GMT zone) 16:11:37 on 61372011 | = |

[ 5995427 [ 0.067 |—East [—Morth |—Height [—Trace [Right click for more options




[ M052111A - POSGNSS 4.40 - [M052111A [GPS Combined] - Estimated Position Accuracy Plot]

|

mE1=S

& &[ta

ﬁ Eile Wiew Process GSettings Output JTools Window Help

Ol H| F=EE &

o

fr ]

0.125
0.120
0.115
0.110
0.105
0.100
0.095
0.050
0.085
0.080
0.075
0.070
0.085
0.080
0.055
0.050
0.045
0.040

Estimated StaDev {m)

0.035
0.030
0.025
0.020
0.015

s IRLr I

R CL

x

™
W

L

AN

e,

e .

.

AN
I
&
]
|
IS
e~

T

T A S 7
] Y L e I
T | I I

\ s Il M e I
T Uu%kﬁj‘-ﬁ = i
1
593000 594000 585000 596000 597000 598000 598000 600000 601000 602000 603000
Week 1636

GPS Time (TOW, GMT zone)

10:00:03 on 08/21/2011 | =

[ 5972006 [:0.105 |—East [—Morth |—Height [—Trace [Right click for more options




May 23 2011 Plot

Eh L052311A - POSGNSS 4.40 - [L052311A [GPS Combined] - Estimated Position Accuracy Plot] = (S |
ﬁ Eile View Process GSettings Output JTools Window Help =& =
DB |e|=| &faORR 6B =EE Esle] =HE ey &% 0 M

0.085
0.080
0.085
0.080
0.075
0.070 h
§ oo r =
E 0.060 L
E 0.055 _[’I\_/\Ji ! 1 J.JIHJ\ < ML y . j.-/lhleL |
E U.DEUH —I'LATHJJ Vﬂu | [ \ e [\J H' P = Ly |T\l\u
E 0.045 4 J J»—L S l }MM u'\"_ruhlu w UH \V“""
os IS RN AL T M ! LHA 1)
0035 mﬂ«’J lL"“rl | ST,
e | N A |
0.030 L ] | % . s |
00254 o M-( LJ—L‘; ‘ thqu M‘
0.020 | M e ‘.._M(I‘U'\JJ ,-—i‘lf_rt“ﬁﬁ!—r"_lL | L"LJL-I-'I“M,‘/
0.015 Mm%w%m—u = .\_J-/'—ﬂL,«ﬂ-rLFJ' NI i
170000 172000 174000 176000 178000 130000 132000 134000 186000 138000 190000 192000
Week 1837

_<I L0523114_BS2+B53_final GPS Time (TOW, GMT zone) 20:36:24 on 61902011 | > |

[X: 177167.9 [v: 0.080 |—East [—Morth |—Height |—Trace |Right click for more options




May 24 2011 Plots

D& e wltalOdNu E =z &

5 L052411A - POSGNSS 4.40 - [LO52411A [GPS Combined] - Estimated Position Accuracy Plot] ] e S
ﬁ Eile View Process GSettings Output JTools Window Help =& =
~a e N P [ 5] —
D o3| || Yl QAR FI=E(E =] 5= G %050 [
0.080
0.075 8
0.070 \ ’_\
0.065 ’\\* //\L \“
0.080 w" b L
o o \..\ I ) /™ N, W A
§ ol | N L LN
: Kl |
g 0.050 ; -] — A It 7
E oos \ ||n. ,./ \JL : ) M A \“J/\J/ .
5 = ¥ =
a AN I
i pos J"\JL A‘{L\\.‘J/J %
0.035 LL , /\ \\l_“\
035 ey =
0.030 -
-u_).\ [\LM j\"“'\_ﬁ__‘ﬂ -]
A 2
0.025
4
R Al o [ -
0.020 41 | Pl
T S T [
0.015
226000 223000 230000 232000 234000 236000 233000 240000 242000 244000
Week 1637
_<I L052411A_BST+B5S8_final_USE GPS Time (TOW, GMT zone) 22:06:08 on 61202011 | &
[: 2343004 [:0.068 |—East [—Morth |—Height [—Trace [Right click for more options
5 10524118 - POSGNSS 4.40 - [LO52411B [GPS Combined] - Estimated Position Accuracy Plot] =NASE X
ﬁ Eile View Process GSettings Output JTools Window Help x

ErE R =l

0.24

0.23

0.22

0.21
0.20

0.19

0.18

017

0.18

0.15
0.14

0.13

0.12

0.1

Estimated StaDev {m)

0.10

0.09 |

0.08

0.07

L AL

[=

0.08

'

A
/\__//‘ MY

,f;f_
]
5|

0.0s et b L f )

|
0 I

o

0.04 | I )
oos AL ] - .

L.l

- Y

ooz fm | N D L [T

LA L]

T

_,l.\""—'-"WJ._. L PU

o

252000 258000 260000 262000

Week 1637

254000 256000

s IRLr(T;

264000

GPS Time (TOW, GMT zone)

266000 266000 270000 272000 274000

12:44:21 on 08/232011 | =

[x fr: —East |—Morth |—Height |—Trace [Right click for more options




~
L5 M052411A - POSGNSS 4.40 - [M052411A [GPS Combined] - Estimated Position Accuracy Plot] r' ‘ (e e

ﬁ Eile View Process GSettings Output JTools Window Help =& =
DB |e|e| &lfaORR B =EE E el HisEEe |y &% 0 M
0.075
0.070 /IL‘. J
0.085 4 T \ﬂ'\ il |
A TR
0.080 \iA
0.055 IHUJL "
g 0.050 \ \|\ Wt NIFY -1 L | ﬁ - / ~ ul
3 N
2 oo \L"Lﬂk\_ﬂ/ﬂj oA \u‘, 1 II
-]
~ }IL }J'
§ 0.040 \ 1 »'/ \u'\..-mj K \ H\ / k‘lJM
’ oLl TS
0.035 N e
0.030 \‘)\MJ
b LS o ] ]
W J | SIS NP
0.020 - —— -
0.015 M\::%:ngwm—w%%m% \HJJJ\LMRMJ ]
234000 235000 236000 237000 233000 239000 240000 241000 242000 243000 244000 245000 246000 247000
Week 1637
_<| Run (7) GPS Time (TOW, GMT zong) 15:48:05 on 08/26i2011 | = |
[ 238483.0 [v: 0.020 |—East [—Morth |—Height [—Trace |Right click for more options
Eh MO52411B - POSGNSS 4.40 - [M052411B [GPS Combined] - Estimated Position Accuracy Plot] =NASEl X 1
ﬁ Eile View Process GSettings Output JTools Window Help x

ol E=EE E= s EEaae s 2ok e

D[ || | =] [

0.080
0.075 \]IJ K
0.070 /
0.085 i
0.060 I | |
£ oo |l Il L \L'NM |
g 0.050 44 | \u JLUlﬂJ ww 11 /erl‘”\uil ', | , JLJ‘)I’,;/IJ }H
E 0.08 \L‘\/V,._,,J.' l"h.ul _L;J\_Uu N | L»/‘ﬂ—”' “ \L" R
D e NPT WY A A A S NN W
0.025 ‘\J‘\ J‘M"'L, fy - ] ” ] U&l"l
| . f
0.030
0.025 »—J-Jf". |L/"I',W J-’)\"\ "huu
0.020 :Ld- FIHN . JL\I ]
0.015 A -
254000 256000 258000 260000 262000 264000 266000 268000 270000 272000
Week 1637
_<I M0524118_BS1+BST_prelim GPS Time (TOW, GMT zone) 11:30:09 on 12011 |2 |

[ 263124.8 [v: 0.072 |—East [—Morth |—Height [—Trace |Right click for more options




May 25 2011 Plots

Eh L052511A - POSGNSS 4.40 - [L052511A [GPS Combined] - Estimated Position Accuracy Plot] | ED &1
ﬁ Eile View Process GSettings Output JTools Window Help =& =
DB =@ @faONu EEEE Eesls B n &k 0 M
0.085
0.020
0.075
0.070
0.065
|
0.080
E 0.055 I[\
iy )4 U
B ooomfd 1, et
% 0.045 .L‘\-!. U\L‘WM\H‘F [>— S 'qur Jj JIL .Mur \\/ \Iv [
B
R | V N ULLJJr . § U CEDZ
0.035 “h AN REEAN | ‘L J %r \\ /J k' V\\JJL
- S T T
0.020 - | pas]
L5
ol [ o i (]
IL LT NN S N A iV
T NS W1 = 5 N = N N
e TR W —— M) lJ)\._rl-\ "
it
314000 316000 318000 320000 322000 324000 326000 323000 330000 332000 334000
Week 1837
_<I L052511A_BS2+BS56+B57_final GPS Time (TOW, GMT zone) 22:13:08 on 6/28/2011 _’
[: 322789.4 [v: 0.071 |—East [—MNorth |—Height [—Trace |Right click for more options
rlﬁh L052511B - POSGNSS 4.40 - [L052511B [GPSCnmhined]-Es-tima‘lEd Pu;i‘linnA((ul‘—:c')rPIul] - - - S l‘:' El ﬁ‘
ﬁ Eile View Process GSettings Output JTools Window Help x

ol/g B =EE =l 5EEEe s %R0 eE

D[ || | =] [

0.105

0.100

0.095

0.050

0.085

0.080

0.075

0.070 |

\
0.065 \ | I .
N

0.060 ‘

0.055
SNV

>—
k
L
>

T
N ART
| "LHJJL“LNMTWT(( | L~LATY l

Estimated StaDev {m)

£

0.045

P
0.040 l—'l |
N . A Y
0.025 \lll_l ] .)\\_:—L/\I\ MWWAM [
o [ TL D i s B e S

0.015

E
it
r

338000 340000 342000 344000 346000 348000 350000 352000 354000
Week 1637

= IL-JEZE-”B_ES!_"ir;I GPS Time (TOW, GMT zone) 22:27:28 on B2H2011 | 2

[3: 3466036 [': 0.073 |—East [—Morth |—Height [—Trace |Right click for more options




May 26 2011 Plots

Eh L052611A _final - POSGNSS 4.40 - [LO526114_final [GPS Combined] - Estimated Position Accuracy Plot]

—

Gl |

ﬁ Eile View Process GSettings Output JTools Window Help

D& e wltalOdNu E =z &

IS

0.115

0.110

0.105

0.100

0.085

0.050

0.085

0.080

0.075

0.070

0.085

0.060

Estimated StaDev {m)

n‘h\\zﬂ

0.055

~—

K

0.050 i

AN
1

0.045

\

™ L

0.040

A

0.035
0.030 |

—

N

1

0.025

]

1

|
b

0.020

—

Al | | J

e S

Y

400000 406000 408000 410000

Week 1637

= IL-DEZB”A_ESBBST_"iraI

402000 404000

GPS Time (TOW, GMT zone)

412000

414000

18:12:32 on 7172011

416000

x

=

[ 408002.4 [':0.097 |—East [—Morth |—Height [—Trace [Right click for more options

Eh L052611B_final - POSGNSS 4.40 - [L052611B_final [GPS Combined] - Estimated Position Accuracy Plot]

—

Gl |

ﬁ Eile View Process GSettings Output JTools Window Help

x

=&
DB || d| | @ltalOXNd E=ZE S vlel ==aEe s Rk 0
0.085
0.080
0.075 \I\.
0.070
0.085 1 ‘rtw | \I |/ l |
- 0080 N ‘LJ Pl TL_HJJ‘L_\J_J/ K WF]
; 0.055 J‘IM | b_/—l-/ LL[JJJJ_JU \
g 0.050 IL/FLLi i UFQA\._J_,AJ h'JlllﬁLA___
f:-? 0.045 RLJL“"” i L J|
0.040 J \
0.035 M
0.030 J_L"“’L ! Lo
0.025 L" | B m_nA-‘/ )_
0.020 | __Iuﬂ ||| MM Ly Wn .| ' '\\ur"l
SRy 1 S— — |9 | AP, PP I
424000 425000 426000 427000 428000 429000 430000 431000 432000 433000
Week 16837
_<| L0S25118_BS8_final GPS Time (TOW, GMT zone) 20018:54 on Tiz001 [2 |
\X |Y lﬂ |—Nurtr| |—Heignt |—Trace |Rignt click for more options




May 27 2011 Plots

Eh L052711A_final - POSGNSS 4.40 - [LO52711A_final [GPS Combined] - Estimated Position Accuracy Plot]

B [ S |

—

Eh L052711B_final - POSGNSS 4.40 - [L052711B_final [GPS Combined] - Estimated Position Accuracy Plot]

ﬁ Eile View Process GSettings Output JTools Window Help =& =
O o | ] Pl QARG B = ] 8] o | o R [ 02 O | [
0.065 \ /\_/L\
0.060 \J |
0.088 L’Lﬁh 4 )JL
J y
A 1“\%/ - ST | A |
E oo L’WL i ﬂmﬂ ( L\L»ﬂ‘ )J \-JJ\\l I [u /JL‘
z \._)W I/"“—'/ w Lhﬁ hlf ]
&
D Wj { WA | e
T LA
003 e e
L
0.030
0,025 =0t ~ﬂ'd" JJ_\_/ ] |
e s B L WY O Y 25
0.020 1" L [ | I | | I "i K ]
| T
0.015 %W‘—"ﬂ—jj\/ MN
486000 487000 483000 439000 490000 491000 492000 493000 494000 495000 496000
Week 1637
_<I L0527114_BSB+BST_final GPS Time (TOW, GMT zone) 12:53:32 on 7722011 | = |
[: 490390.0 [v: 0.056 |—East [—Morth |—Height |—Trace |Right click for more options
=) B ) |

mE1=S

& &

ﬁ Eile View Process GSettings Output JTools Window Help

Ol H| F=EE &

ol EREEE S 2Rk e E

x

0.105

0.100

0.085

|
=

0.080

0.085

0.080 |

0.075 e

0.070

0.085

~

0.080

0.055

Estimated StaDev {m)

I
=

0.050

0.045

0.040

| ——

0.035

0.030

—

| U

n | "[J

tr

0.025

0.020

|
—— iy

v ——

L]

]

‘_,u_.-"h B ——

-.___J__—-—ﬂvﬂ\

—

500
Week

s I LO5ZT11B_BST_final

ooo
1637

501000

5021

000

503000

504000

GPS Time (TOW, GMT zone)

505000

506000

S07000

10:27:27 on T/52011 | =

[s: 5058105 [':0.059 |—East [—Morth |—Height [—Trace [Right click for more options




Eh L052711C_final - POSGNSS 4.40 - [L052711C_final [GPS Combined] - Estimated Position Accuracy Plot] y =R X

ﬁ Eile View Process GSettings Output JTools Window Help =& =
O o | ] Pl QARG B = ] 8] o | o R [ 02 O | [
0.120
0.115
0.110
0.105
0.100
0.085
0.080
0.085
E 0.080 //
E 0.075
B oo " L
2 ooes
A 73 ,n 12
8 b AN AN NI VANE N 7 fL AL
o SN\ | MV AT/ NAR L] il D i
ooee] o [ [ ANNT S N A/ u 1l "
N S N LY AR Y LA 4
- AL ‘ W oy |/
0.030 S \ l | ~ 1
- | A SN | oty ]
2020 A M L ; M AN N N P W gy
0.015 R Tl ‘/W\Jl// T \\J/J\J/ S N B s
512000 514000 516000 518000 520000 522000 524000 526000 528000 530000 532000 534000 536000
Week 1637
_<I LO52711C_BS4+BS8_final GPS Time (TOW, GMT zone) 18:35:14 on Ti3i2001 | 2 |
[x: 5229821 [v: 0.091 |—East |—Morth |—Height |—Trace |Right click for more options




May 30 2011 Plots

[ 10530114 _final - POSGNSS 4.40 - [L053011A final [GPS Combined] - Estimated Position Accuracy Plot] o e S
ﬁ Eile View Process GSettings Output JTools Window Help =& =
= A e P | e | ] ==
Do || &) @ltalOlARIE El=ZE S = sl EEaEE s 255 0
0.080
0.075 ’\\
0.070 \
0.065 [\
\ -
ALILA i
o 0055 — |'

5 i ! | A
i i I TP 2
oo . 1. . l SEE A, | \ . f
§ S D LA LA A
A o040

[l ~ | L/
0.035 R — "
o NN P
0.025 [ L___.-/L" L | | /
0.020 )\ 1 L1 y-ﬂ‘vL \ J\J \,_...AJJ\\—“A—)\ 1]
0.015
144000 146000 145000 150000 152000 154000 156000 158000
Week 1638
= IL-DE!D"A_ESHBSS_"iraI GPS Time (TOW, GMT zone) 20:52:20 on Ti3/2011 [ 2 |
[: 1503079 [: 0.065 |—East [—Morth |—Height [—Trace [Right click for more options
r — 5
[ L053011E_final - POSGNSS 4.40 - [L0530118_final [GPS Combined] - Estimated Pasition Accuracy i E=RA=Al X )
ﬁ Eile View Process GSettings Output JTools Window Help x

DB =Els a0l FEEE Esls BREEe s 22k 0e m

0.110 |

0.105

0.100 '\‘
0.090 -t \
0.085 hl.\

0.080 \ \
0.075 \ \
0.070 \ “ =
0.088 \
EI.EIEEIIDJ \|
00ss AN A
g T A
0.045 S | |

0.040 \’H i /MN/J‘ 1A
o LU Lo ] ™ |

0030 | { Wiy “ 1 ml"‘/ru
o N | Ll 1

JJ Uy y |
0.020 | ,..,J__,_,L___,._JL__,H —"“—"mi.___.l_i.__r

0.015

I
o L]

Estimated StaDev {m)

}_
SHES
=
e

_\[f__
L

i

?E

164000 165000 166000 167000 168000 169000 170000 171000 172000 173000 174000 175000 176000
Week 1638

= IL-DE!D"B_ES' +852_final GPS Time (TOW, GMT zone) 123:16:13 on T/4i2011 | =

[: 169484.8 [v: 0.074 |—East [—MNorth |—Height [—Trace |Right click for more options




r = - M
[ MO530114 - POSGNSS 4.40 - [M0530114 [GPS Combined] - Estimated Position Accuracy Plot] L . i L [ PSS =

ﬁ Eile View Process GSettings Output JTools Window Help

DB ||| = @lfslORRE B=BE E = ||\ﬁ%ﬂ@_

x

. \
. A\ HIEDN
NG AN
007 // U/ = \J/UJ \/L/\l/
/
|
N
P

Estimated StaDev {m)

/J/

N
N

ANV
TN

0.0s K M l
N N A R NN
M \,M/JL\ /\/) — S = \\\,\JE

170000 172000 174000 176000 1T&000 180000 182000 184000
Week 1638

C\

q

= IRLr (1) GPS Time (TOW, GMT zone) 10:10:22 on 08/30:2011 | =

[x v —East |—Morth |—Height |—Trace [Right click for more options




May 31 2011 Plot

- - — —~ ~
[ L053111A final - POSGNSS 4.40 - [L053111A_final [GPS Combined] - Estimated Position A((umw |
PSS K i

B Fle View Process Settings Output Tools Window Help NEE
DB =@ @f=ONE E=EzE Esle == N &b 0 MW

0118
0.110
N
0.108
0.100 \
0.085 \ /\
0.000 \
0.085 al \V\ \
0.080
0.075 \
0.070 ey
0.085 l” UU'WL—/ V\IH r_/ = -
1
g L
|
=]

<
LU T

0.060 [~ —

0.055 H' H

0.050 I e
0.045 N

0.040 J

0.035
\l\kt_._-r/ﬁ"“—-—-l

0.030 [
— [
I —

Estimated StaDev {m)

\—j

5

|

0.025 \Tq
0.020
233000 239000 240000 241000 242000 243000 244000 245000 246000 247000 243000 249000
Week 1638

, |
/v\___l_ " /_)/
|
e
] ——

—

] E— 0 —

= IL-:E!"'A_BSZ_-'iraI GPS Time (TOW, GMT zona) 13:40:17 on T/4/2011 | &

[ 243330.8 [: 0.097 |—East [—MNorth |—Height [—Trace [Right click for more options

Eh L053111B _final - POSGNSS 4.40 - [L053111B_final [GPS Combined] - Estimated Position Accuracy Plot] =0 e S

ol BEEEE S &R0 e

ﬁ Eile View Process GSettings Output JTools Window Help x

DB e & wltelOdNu| E =z E &

0.125

0.120

0.115
0.110
0.105
0.100
0.085
0.080 >=F

0.085 /
0.080
0.075
0.070
0.085

7

| | . /

D)
~
Tl

0.060

Stimated StdDev (m)

LY

| N
A

0.055
0.050 h
0.045

I L
0.035 \] ] | \ I Py
0.030 . — | [ o L L
0.025 M~ — _Jll ]I]P..L ho —P— ——1

0.020 — ]| .I A o : ﬁﬂ — . /!

g I r—1 — M—_ngdh

252000 253000 254000 255000 255000 257000 253000 259000 280000 261000 262000 263000 264000
Week 1638

= IL-DE!"'B_ES'_"ir;I GPS Time (TOW, GMT zone) 14:11:13 on T/4i2011 | =
[s: 2578079 [:0.092 |—East [—MNorth |—Height [—Trace [Right click for more options




T % [ N N N ) E_

i

[

Frec]
S|

Accuracy Plot]

Help

Window

Output  Tools

Settings

D o | &3] Yl QARG B (B3| ) =] ]

[y M053111A - POSGNSS 4.40 - [M053111A [GPS Combined] - Estimated Position

i Fle View Process

frrir,frlffflff”wn
| A"
<
=
L
.ﬂ{.hrhnr\rrrlrnrh””if. A.:rfmr
D >
D e L =T
1 | |
| L=
= | <
R I
===
=

AY)
VI

fl

Y,

¥,

W
ANNAVVAYN AVVALY.¥ AW,

|
VAY,
IINTNEINVAVIN

GPS Time (TOW, GMT zone)

Week 1638
—East |—Morth [— Height

B D
AAVHHV AVA
L] s
=] <] < 3
.lil!fl”.;.r.rr..u I.rd..V
11\
i e Au
il By
1||l|.l|\|\.||-ll| \\ -
o e e el << g
s Sy, § §
| FLST Lo
.ﬂJlJr.r .ﬂL...!.V AV
1\11!1\1\15\“1\\ |1
nfr.llllrf.lﬂll”Jlerl.JJ..lull n}\.ﬂ.:.r...:A =
g s ™SI E
[ =}
nnUIr} nv M g
l|\.|.|.|..||\“|.tl\l]\|l-..]|].1|||\u...\u\ .\\\\
| =] <]
e b M
= | ,Mn.HJv < m
2
il || M
= Sy
\\\\
£ 8 £ 2 8 8 £ § % % 8 8 8 8 £ ¢
S 3 8 2 8 2 &2 2 2 2 8 & & 8 2 2
() Aagmps papeiugsy

Run (Z)
[3t: 248501.7 [: 0.041
L



MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

June 1 2011 Plot

rﬁh LOGO111A - POSGNSS 440 - [LOGOL11A [GPS Combined] - Estimated Position Accuracy Plot] — !Eﬂg‘l
i File View Process GSettings Qutput Tools Window Help F“?‘
D || @ltal ARG Bl =se & =sle E=EEE N 25 0@ W
0.026 |
|
0.024
0.022 - Tl I |I|h|l|h| I||I||I \lh Iqu I
ooz .Ih.'I\IHIWW bt W I
; 0.018 'TWL I W \|| Nl |I|IW|| il “ MWW‘MMWW.I%
: WWWWW M T T WW!W ERTTREREN oo
3 WWWW Nl
§ oon Ll O i
0.012
0.010
JMMWI 1 i 4
0.008 b
Lot
o.00s T ol
315000 316000 317000 318000 319000 320000 321000 322000 323000 324000 325000 326000 327000 328000
Week 1638
= o GPS Time (TOW, GMT zone) 15:48:38 on 17212013 | %
[:321417.3 [v: 0.017 |—East [—Morth |—Height [—Trace |Right click for more options




June 7 2011 Plot

Eh LO60711A - POSGNSS 4.40 - [LO60711A [GPS Combined] - Estimated Position Accuracy Plot] = | (S S

ﬁ Eile View Process GSettings Output JTools Window Help x

DB = @lfloARE E=EE s EEaEe s a2k e

k- ) q |
| !
0.055 \ /\U ‘ 1/\ |\ / .
7 : |
0.050 ‘|\ /\| ; — un
g 0.045 1 /\l’/ N \—«w/] J/]\‘W | \JA‘LJ J'/\J\ il \-v W I\w /-L
DN A [
0.030 Iz
o] f/\ . e AN /?
Lt e e e e e o
N L~ S e %—WWM
ieek 1520 e s e s e e e e
_<| LOPOT11A,_BST+B55_final GPS Time (TOW, GMT zone) 110751 on 8202011 | * |

[:233351.3 [v: 0.056 |—East [—MNorth |—Height [—Trace [Right click for more options




June 17 2011 Plots

Q] MOE1711B_final - POSGNSS 4.40 - [M061711B_final [GPS Combined] - Estimated Position Accuracy Plot] =)o e |

ol EREEE S 2Rk e E

ﬁ Eile Wiew Process GSettings Output JTools Window Help x

D& e wltalOdNu E =z &

0.108
0.100 /
0.025 r
0.090 / \\ / |
0.085
Ry \
0.080 P / |
0.075 ﬂvﬂ )L\\J jk J’ \
-
& \ N //1/ | / \U\ NS |
0.070 -
z b ~
3 0.085 N o
% oo nﬂ\[\/ ]\ J [ L‘
0.055 s
= 0
8 goso
0.045 u
0.040 )L\“‘ .\\J\// [~ — o~
ol D R S |
eose TS v \/Iﬁ\
0.025
0.020 I
508000 510000 511000 512000 513000 514000 515000 516000
Week 1840
= Im-:f T11B_ZAN1_final GPS Time (TOW, GMT zone) 20:52:03 on TH&2011 | =

[: 51158856 [v:0.102 |—East [—Morth |—Height [—Trace [Right click for more options

[ MO61711C_final - POSGNSS 4.40 - [M061711C_final [GPS Combined] - Estimated Psition Accuracy Plot] = [ 5 [ |
ﬁ Eile Wiew Process GSettings Output JTools Window Help - |5 =
O o | ] Pl QARG | = B | 58] =i | P R R s [ O Q)

0.20
019
018
017
0.16
015
0.14
E o / \
P f / [
g o [~/ A
;oo N YA TSN NuP N
£ o | A | n ST N\
- > NG RN
0.07 A | '}J =
> | J .-
o P ~7
0.04 rL/ ( Jl \I'L ! l F\\“/
0.03 — — N %%ﬂ% e =
0.02 —"'j ]
02—
524000 526000 528000 530000 532000 534000 536000 538000
Week 1640

_<I MOS1T11C_ZAN1_final GPS Time (TOW, GMT zone) 12:27:31 on 71202011 | = |

[X:530111.4 [v:0.143 |—East [—Morth |—Height |—Trace |Right click for more options




June 18 2011 Plot

mE1=S

& &

| &

[ EE RN SN ®@J

0.125

0.120
0.115

0.110
0.105

0.100

0.095

0.080

0.085

0.080

0.075

0.070

\\l
]

0.085

1/

J‘/,—-‘

Estimated StaDev {m)

0.080

0.055 il

0.050

0.045
0.040

Il

0.035
0.030

P

b L

—

I

0.025

]

—

L

i —

e

0.020

S000
Week 1641

s I MOS1811G_BS11_use

5500

000

8500

Tooo

7500

8000 8500 000

GPS Time (TOW, GMT zone)

9500

10000

10500

11000

11500 12000

13:47:44 on T/27/2011

- — — -
[y M061811C_final - POSGNSS 4.40 - [MO61811C_final [GPS Combined] - Estimated Position Accuracy PIUITT [E=HEERr=

ﬁ Eile View Process GSettings Output JTools Window Help

Qe |

x

=

[ 82618

[:0.071 |—East [—Morth |—Height |—Trace [Right click for more options




June 19 2011 Plot

(5 M061911A final - POSGNSS 4.40 - [MO61911A_final [GPS Combined] - Estimated Position Accuracy Plot] EEERS)
i File Wiew Process Settings Output Tools Window Help BEE
ClBleEle sitaloRRd S=EE E=sls HEaass o0 o
0.085 l
0.080 { /J4
0.075 [ 3 / W
0.070 \ | /
0.065 \ / ' A
g ooeo ﬁ\ L ) / W
E 0.055 \ \h ] hﬁu/l ﬂ . \ [ /
o NI B e L )
§ 0.045 \h w&w r ‘JW N | 1 " N L/JJJ |
T e N SN YR R O =
0.035 " | L ‘ il L ‘U 4
0.030 \ i - —_J]Uldﬁ /
0.025 w\'\ | I - / 4/L
0020 \\ \\‘L-.u»—uu-—uf n Hﬁ \ by L-J——LW
0.015 \\“‘*—-—-"-——-—-—-——-—-—-—-1 e JL—/J k%ﬂﬂ“#ﬁ:mz%“bwf
67000 63000 69000 70000 71000 72000 73000 74000 75000 76000 77000 78000 73000 30000 81000
Week 1641
_<| MD515114_BSSBS10_final GPS Time (TOW, GMT zone) 13:21:32 0n Ti5201 |2 |
[x fr: |—East |—MNorth |—Height |—Trace |Right click for more options




June 23 2011 Plot

[ M062311B_prelim - POSGNSS 4.40 - [M0623118_prelim [GPS Combined] - Estimated Position Accuracy Plot] = (S S

ole BEEEE S Rk e

ﬁ Eile Wiew Process GSettings Output JTools Window Help x

D& e wltalOdNu E =z &

0.20

0.19

0.18

0.17

0.186
0.15

014 o

0.13

: m=—
oo = 1 AL S TV
] J/ - ]

o0 — S L BT = WA
o - NS
0.05 1 | 1 e
0.04 ::|/ /_r— , s
0.03 I —‘L_'_—L_‘)L—\ b p L ,

002 il \“‘"———\__A_M—._

I I

Estimated StaDev {m)

422000 423000 424000 425000 426000 427000 428000 425000 430000 431000 432000
Week 1641

= Ik‘-DﬁZB"B_pra\irr_ZAN' GPS Time (TOW, GMT zone) 14:43:42 on TIZT/2011 7

[ 428410.1 [v:0.149 |—East [—Morth |—Height [—Trace [Right click for more options

(quality spikes are while plane was in turns; not while LiDAR data was being collected)



June 24 2011 Plots

[ MO62411A_prelim - POSGNSS 4.40 - [M062411A_prelim [GPS Combined] - Estimated Position Accuracy Plot] =NRE X ]
ﬁ Eile View Process GSettings Output JTools Window Help =& =
'] 7 A e ) Pryc] (5] =)
mliE]= = EE i Se e Vet s bt ] 1 S RN NS )
015
014
013
012 { |
L A R\
‘ L | | —J i | ™
E 0.10
: / I U N o I \
g 0.08 A A ol
g : 7 \ 5] l . - | — 1
T o Al LLL b o
LS / - &N
.08 4 b ! k\k
0.08 r'J_’ Ii L I ]\\\l —
i Tl R 0 U N T
004 u.__r = /‘IL I
;/) N L LT 5;
00z d——
492000 493000 494000 495000 495000 497000 498000 489000 500000 501000 502000 503000 504000 505000 506000
Week 1641
_<I MOB2411A_prelim_ZAN1 GPS Time (TOW, GMT zone) 15:20:23 on TIZT/2011 | =
[x fr: —East |—Morth |—Height |—Trace [Right click for more options
[ MO624118_prelim - POSGNSS 440 - [M062411B._prelim [GPS Combined] - Estimated Position Accuracy Plot] 1 D . ' ¥ . [N

ﬁ Eile View Process GSettings Output JTools Window Help

R CL

x

0.08

DB/ |e|=| &faORR 6B =EE E=vle] H
0:11 'rA
0.10 /\)Rhl/\//) l\\J
0.08 i 1 | J\\\(

0.07

il

/_F'—lL/
=

Estimated StaDev {m)

s I MOSZ4118_preiim_ZAN1

GPS Time (TOW, GMT zone)

0.06 L
0.0s \\' I"
L \HL-H_‘_J (W L
e (R L{% ri
’ ‘-—-—__r'_‘\ o
0.03 = a—— A |
T 1 i
0.02 I ——
e n h ]
514500 515000 515500 516000 516500 517000 517500 515000 518500 519000 519500 520000 520500
Week 1641

15:54:34 on T/2T/2011 | %

[*: 5174209 [:0.092 |—East [—MNorth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT

August 11 2011 Plot

FEBRUARY 2013

-
[y M081111A - POSGNSS 4.40 - [M081111A [GPS Combined] - Estimated Position Accuracy Plot]

e

mE1=S

& &

ﬁ Eile View Process GSettings Output JTools Window Help

oA E=EE E=ls BEEEe s SRS E

fa

0.085

0.060

0.055

0.050

0.045

0.040

0.035

Estimated StaDev {m)

0.020

0.025

0.020

0.015

0.010

x

418000
Week 1648

s IM-MHHA_TPCG

417000 418000 415000 420000 421000 422000 423000 424000

GPS Time (TOW, GMT zone)

425000

426000

427000

428000

428000

430000 431000

05:46:26 on 12/1372011 | =

[s: 423267.7 [:0.058 |—East [—Morth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

August 12 2011 Plot

m@ﬂ

il [ [N NN ) E_

" —
[ M081211A - POSGNSS 4.40 - [M081211A [GPS Combined] - Estimated Position Accuracy Plot]

ﬁ Eile View Process GSettings Output JTools Window Help x

D] | | 5] Yl O ARGl BB =[] ) |

0.115
0.110

0.105

0.100

0.085
0.080

0.085
0.080
0.075
0.070
0.065
0.060
0.055 -
0.050

0.045 — l

Estimated StaDev {m)

0.040 +—
0.035 P Tl |

0.030

0.025
0.020 | .

- idu L}
0.015 '"'}'"q! "
0.010

488000 490000 492000 484000 496000 498000 S0o000 S02000 504000
Week 1648

= IN-I)S'Z'A_TPDS GPS Time (TOW, GMT zone) 05:46:30 on 12/1372011 | =

[x fr: —East |—Morth |—Height |—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT

August 16 2011 Plot

FEBRUARY 2013

-
[ M081611A - POSGNSS 4.40 - [MO81611A [GPS Combined] - Estimated Position Accuracy Plot]

= ) [ |

ﬁ Eile View Process GSettings Output JTools Window Help

D ||| | il Yal AR idl| 2| =2 i ) =] ] ]

R CL

x

0.070

0.085

0.080

0.055

0.050

0.045

0.040 - -

0.035 1

Estimated StaDev {m)

0.030

0.025

0.020

0.015 |

0.010

[

232000 234000 236000 238000 240000 242000 244000 246000 248000
Week 1649

s I MOS1611A_TFOS GPS Time {TOW, GMT zona)

250000

252000

254000

08:13:08 on 111772011 | =

[s: 242576.1 [ 0.058 |—East [—MNorth |—Height [—Trace |Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

August 26 2011 Plot

- -
[ M0B26114 - POSGNSS 440 - [MO826114 [GPS Combined) - Estimated Position Accuragy Plot] [l g (e o
e i W

B file View Process Settings Output Tools Window Help REE
DB ||| &lTalORd &=z E S e s &[5 0@ Ml

0.085

0.060

0.055

0.050

0.045 l 1y i L

0.040 L s L 1

0.035

Estimated StaDev {m)

0.020

0.025

0.020 | Ll
Ly . | H r”“

0.015

0.010 ‘

S01000 502000 503000 504000 505000 506000 S07000 S08000 509000 s10000 511000 512000 513000
Week 1650

= Iu-mnA_TPou; GPS Time (TOW, GMT zone) 08:11:06 on 111772011 | =
[s: 5065949 [': 0.044 |—East [—Morth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

August 29 2011 Plot

- -
[y M082911A - POSGNSS 4.40 - [MO82911A [GPS Combined] - Estimated Position Accuracy Plot] B

ﬁ Eile View Process GSettings Output JTools Window Help x

DR @] @t E=ss E=ss BRG]

0.070

0.085

| 0.060

[l 0.055

[l 0.050

0.045

0.040

0.035

Estimated StaDev {m)

0.020

0.025

0.020

0.015

| | | | | |

156000 158000 160000 162000 164000 166000 168000 170000 172000 174000 176000
Week 1651

= Iu-msnA_TPou; GPS Time (TOW, GMT zone) 08:12:17 on 11172010 | =
[ 165399.1 [:0.062 |—East [—Morth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

September 9 2011 Plot

—
MOS05114 - POSGNSS 4.40 - [MOS0S114 [GPS Combined] - Estimated Position Accuracy Plot] [ e ]
oy

ﬁ Eile View Process GSettings Output JTools Window Help =& =
D[] | ] Yl ORIl 6] || ] = ]| ol R [ [ (D)

0.16

0.15

0.14

0.13

012

0.11

0.10

0.08

Estimated StaDev {m)

T DT ORI
1Ll il

A
Wi atl| A

Il

491000 492000 483000 494000 495000 496000 497000 498000 495000 Soo0o0 S01000
Week 1652

= Iw-a',aa"A_TP:JE. GPS Time (TOW, GMT zone) 08:10:45 on 11/17/2011 | =

[ 495419.0 [v:0.138 |—East [—Morth |—Height [—Trace [Right click for more options

(quality spike is while plane was in a turn; not while LiDAR data was being collected)



MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT

September 11 2011 Plot

FEBRUARY 2013

-
[ M091111A - POSGNSS 4.40 - [M091111A [GPS Combined] - Estimated Position Accuracy Plot]

e

mE1=S

ﬁ Eile View Process GSettings Output JTools Window Help

QAR B =E|E| & ==

& &[ta

Fred]

]

x

R CL

Estimated StaDev {m)

0.050

0.085

0.080

0.075

0.070

0.085

0.060

0.055

0.050

0.045

0.040

0.035

0.030

0.025

0.020

0.015

0.010

64000
Week 1653

s I MOS11114_TFOS

65000 65000 G7000 68000

69000 70000

GPS Time (TOW, GMT zone)

71000 72000 73000 74000

05:46:48 on 121372011 | =

[x

fr:

—East |—Morth |—Height |—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

September 27 2011 Plot

,
B e e =t

i File View Process GSettings Qutput Tools Window Help F“?‘

DB S EE &fOXARE B =ss E=ss BEdELE s r 0

0.075

0.070

0.065

0.060 i

0.055

0.050

0.045 . s

0.040
1

0.035

Estimated StaDev {m)

0.030

0.025 1

0.020

0.015

T M
» promss | i L
! " . e " b

0.010
] | |

234000 238000 238000 240000 242000 244000 245000 248000 250000
Week 1855

= Iuoez'nm GPS Time (TOW, GMT zone) 18:28:23 on W29/2011 | ©
[s: 2409785 [': 0.068 |—East [—Morth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

October 4 2011 Plots

-
[y M100411A - POSGNSS 4.40 - [M100411A [GPS Combined] - Estimated Position Accuracy Plot] - (= | B ]
— — —— — P — — PSRN W W e - -

ﬁ Eile View Process GSettings Output JTools Window Help =& =
D] o | =] Yl AR ill| 8] = | ] 2 i | P R [ &[S0 0| [

0.060

0.055

0.050

0.045 1 |

0.040 f |

0.035 i

0.030 1

Estimated StaDev {m)

0.025 :
I

0.020 i - -

0.015 || [ L1 -

0.010
| |

234000 236000 238000 240000 242000 244000 246000 248000 250000 252000 254000 258000
Week 1656

= IN'DM"A_TPDS GPS Time (TOW, GMT zone) 08:12:47 on 111772011 | =

[x fr: —East |—Morth |—Height |—Trace [Right click for more options

- -
[ M100411B - POSGNSS 4.40 - [M1004118 [GPS Combined] - Estimated Position Accuracy Plot] [

R CL

ﬁ Eile View Process GSettings Output JTools Window Help x

D] | | 5] Yl O ARGl BB =[] ) |

0.050 \

0.048 /‘ \

0.046 / N

0.042 AN

0.040 / \

0.038 / \

0.038 /V

0.034 74— / % Y

0.032 N
N v

0.030

0.028 |
0.026
0.024

0.2z

N
0.020 ——\I
0.018 |
0.016 EAN
0.014
0.012 L L
0.010

=

Estimated StaDev {m)

264400 264600 264800 285000 285200 265400 265600 285800 266000 266200 266400 266600 268800 287000 287200 267400
Week 1656

= IRLr m GPS Time (TOW, GMT zone) 11:03:03 on 10/07/2011 | =

[s: 2657023 [': 0.049 |—East [—MNorth |—Height [—Trace [Right click for more options




October 5 2011 Plot

[ M100511A - POSGNSS 4.40 - [M100511A [GPS Combined] - Estimated Position Accuracy Plot] |

B file View Process Settings Output Tools Window Help _[&]=
DB |- &lfalORd & =EE =z E e s 2[5 0@ M

0.18

: e kh\ /Iﬂj“ﬁq 0
] )U{HnlluJJ\\

7

Sstimated StdDev {m)
N
K
S
=
=
J’F
S

leu NL”/‘ if L . H U L [
2 ﬂ_uﬁlf AN -

0.03 ,,_,_._JL"‘U ik e S I HMJL*WWM‘\

0.02
L
327000 328000 325000 330000 331000 332000 333000 334000 335000
Week 1656
= IRLr (11) GPS Time (TOW, GMT zone) 14:03:21 on 10/202011 | =

[:331519.0 [v: 0.066 |—East [—Morth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

October 9 2011 Plots

- N
[y M100911A - POSGNSS 4.40 - [M100911A [GPS Combined] - Estimated Position Accuracy Plot] [ER

ﬁ Eile View Process Settings Output JTools Window Help =& =

NETEEIEE e e e e - RSN

0.050

0.085

0.080

0.075 I

0.070

0.065

0.060 i

0.055 | | I |

0.050 H
0.045 A
0.040

0.035 T

0.030 } T
0.025 - .
0.020 ey : | il

0.015
]

0.010 ¢

Estimated StaDev {m)

—

I I I I I
64000 86000 68000 70000 72000 74000 76000 78000 80000
Week 1857

= I“"D??‘-"A_TPDS GPS Time (TOW, GMT zong) 081142 on 172011 |2
[x: 708502 [v:0.070 |—East [—MNorth |—Height [—Trace [Right click for more options

(&

- _
[ M100911E - POSGNSS 4.40 - [M1009118 [GPS Combined] - Estimated Position Accuracy Plot] | T (e o
ﬁ Eile View Process GSettings Output JTools Window Help =& =

D& | el & wltalO_NE E=RzE S =EE ey 0 0@

0.085

0.080

0.075

0.070 +—

0.085 +—

0.060

0.055

0.050 |

|II|H|\|\|
0.045 i ||| ‘“lll'll'l"h
0,040 L AT ol

| |
oroe | NPTt |J|I|||.r||| —— }IJ\I\|I|||||J||||l|||l|l||||||l.|“W'hm‘|”l|l|i|]||l|l||| ,_.‘|u\l||||.|
0.030 II“'I”I‘I"J‘I”I'h'lll”lln'|I|||||‘I‘]\|HIIIII‘Illl‘!f.i|‘.'| |||i““hlhw‘lﬂﬂhmﬂﬂ \I|J,||!I|.||1|-lll|'!.'!'-!l|||MI\‘H..|II||u||I||||I |IUUI|I]IMJ”I]I]I|HU|i|I‘Im|L|||||‘uw||l|l||l|l.||| thh\l\IlL”.m‘m
A

0.025 -

Estimated StaDev {m)

0.020

o.ons 1A Pe——— A R |,*5,1;I'ru“|w_ii_i{|
, - e A

0.010 i ol 1 a1

&rooo 88000 89000 S0000 1000 52000 53000 54000 95000 56000 57000
Week 1657

= Iw*ma**a_‘rp:)a GPS Time (TOW, GMT zone) 1%:32:08 on 12/2/2011 | %

[ 916465 [v:0.074 |—East [—MNorth |—Height [—Trace |Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

October 10 2011 Plots

- -
[y M101011A - POSGNSS 4.40 - [M101011A [GPS Combined] - Estimated Position Accuracy Plot] [

[ NN ®@J

ﬁ Eile View Process GSettings Output JTools Window Help x

D] B o | | P |4 R | ] =] 9 || ]

0.065

0.060

0.055

0.050

0.045 |

0.040

0.035

Estimated StaDev {m)

0.030 |

0.025
|

0.020 H I
. [ | h‘
0.015
P WP i

0.010 |

152000 154000 156000 158000 180000 162000 164000 166000 168000 170000
Week 1657

S Iw*-a*o**A_TPoS GPS Time (TOW, GMT zone) 08:12:08 on 111772011 | =

[: 160428.7 [:0.039 |—East [—Morth |—Height [—Trace [Right click for more options

(&

r - B— B
[ M101011B - POSGNSS 440 - [M1010118 [GPS Combined] - Estimated Position Accuracy Plotl 1 L N O e

ﬁ Eile View Process GSettings Output JTools Window Help _lIe
0] B oo | | i P A Dl B = ||| | | | R L [ 201 0 | [

0.085 "
]

0.085 / f
0.080 / L
0.075 /

0.070 I //
n.0ss A //
0.080 \ll“n //
0.055 ‘l L /
AR . /
0.045 \lL FAAN "’J \

coo] M, N AN N AN
0.035 l \Il \ VAN 7

S | | N /

N \ M| / |
0.025 'L by 1/
0.020 I\I‘\
0015 |\nuu /\V/\“\er/\\ = = T
178000 178500 173000 179500 180000 180500 181000 181500 182000 182500 183000
Week 1657

x

Estimated StaDev {m)

v

i

0.010

= IRLr m GPS Time (TOW, GMT zone) 20:58:17 on 12162011 | 2

[:179080.1 [':0.043 |—East [—Morth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT FEBRUARY 2013

October 11 2011 Plots

_ -
[ M101111A - POSGNSS 4.40 - [M101111A [GPS Combined] - Estimated Position Accuracy Plot] —‘: Ty rorm [E=SEERr=s

ﬁ Eile View Process GSettings Output JTools Window Help =& =

DS ltslOtRE 6= & =sle EH=EaE% 550G M

0.055

0.050

0.045 H

0.040

0.035

0.030 |

Estimated StaDev {m)

0.025

0.020

0.015

!
LT
s e AT

240000 241000 242000 243000 244000 245000 246000 247000 248000 248000 250000
Week 1657

= ImonnA_TPou; GPS Time (TOW, GMT zone) 08:11:04 on 11172011 | =
[ 244319.0 [v: 0.041 |—East [—MNorth |—Height [—Trace |Right click for more options

- -
[ M101111B - POSGNSS 4.40 - [M1011118 [GPS Combined] - Estimated Position Accuracy Plot] [E=REER

ﬁ Eile View Process GSettings Output JTools Window Help =& =
D[] | ] Yl ORIl 6] || ] = ]| ol R [ [ (D)

0.075

0.070

0.085 [|]|.||| |
1

i

0.050 IUH

0.080

0.055

0.045 _'|JH .

0.040 _ ||[F|”|‘H‘|.I|ull. il
- “MMMWWWW" ! e
ol T e SRR byl |

A SR ) MIJJII I

0.025

Estimated StaDev {m)

0.020

0.015

0.010

256000 257000 256000 258000 260000 261000 252000 253000 264000
Week 16857

= Imonna_‘rpou; GPS Time (TOW, GMT zone) 08:10:27 on 11172011 | =

[3: 2600117 [: 0.066 |—East [—Morth |—Height [—Trace [Right click for more options




MATANUSKA-SUSITNA BOROUGH LIDAR DATA ACQUISITION & PROCESSING REPORT

October 12 2011 Plots

FEBRUARY 2013

-
[y M101211A - POSGNSS 4.40 - [M101211A [GPS Combined] - Estimated Position Accuracy Plot]

e

ﬁ Eile View Process GSettings Output JTools Window Help

BEIE=IERE At e e

| 5] =]

]~ N N Y ®Eﬁ

x

0.055

0.050

0.045 | ! i

0.040 i

0.035

0.030

Estimated StaDev {m)

0.025

0.020

0.015

o] i 1 M }
I|'hr |

S— u...uw_uwiuuh!u”l.

0.010 Fprmitetmrmsne

327000 333000 334000

Week 1657

s I M101211A_TFOS

328000 325000 330000 331000 332000

GPS Time (TOW, GMT zone)

335000

338000

08:10:44 on 11/17/2010 | =

[x fr: —East |—Morth |—Height |—Trace [Right click for more options

[ M101211B - POSGNSS 4.40 - [M1012118 [GPS Combined] - Estimated posim Accuracy Plo_

5|

=

ﬁ File !iew_Erocess _iattings Output Tools Window Help
D[ oo | ] o] |4 D] | B = || ] i ||

GEE SR e

x

0.110
0.105

0.100

0.085

0.080

0.085

0.080

0.075

0.070

0.065 Ik

h

=
Estimated StaDev {m)

|
0.080 i
0.058 Jl' i I
0.050 o, —""’J - ’ 4

[
J,Ir__rL_

0.045

=
|

0.040

0.035

0.030

—

0.025

]
L PR P e

—

U

0.020 T

el T T e —— e

I A

T 1

0.015

340000 347000 348000

Week 1657

= IRl.r (1)

341000 342000 343000 344000 345000 348000

GPS Time (TOW, GMT zone)

345000

350000 351000

21:56:08 on 12162011 | =

[ 345261.7 [v: 0.079 |—East [—MNorth |—Height [—Trace [Right click for more options




August 22 2012 Plot

Position Accuracy (2 Hz) and PDOP

oorne o
00072 N
E [
oo E
ounss |
ouess
g £,
00062 = n
3 o
a r
T
s -
] [
o f
] s
o
G [
Zed

ooos2
0005
Fos
oooss | r
T
0014 e
o013 I

o011
001 .
o000
Eos
0008 r
r T T T T T
] 1000 2000 2000 4000 5900

Relative Time (5) {GpsTime TOW -317000)



August 28 2012 Plot

StdDev La ()

StdDev Long (i)

StdDev Hei

0007 |

0005

Position Accuracy (2 Hz) and PDOP

az08

0007

0005

o013 o

oo12

0000

0008

T
4900

Relative Time (<) (GpsTime TOW - 230500)

T
&000

T
10000



August 29 2012 Plot

Position Accuracy (2 Hz) and PDOP

00085 —|

0005

Eis
F1
o005 Fos
T T T T T T T T T
0007 ]
e0085 | £

0005

o013

ooz

eo1

Z 0000

o008

0007 -

T T T T
] 2000 4000 2000 16000

Relative Time (s) (GpsTime TOW - 314300)



