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SENSORS & SOFTWARE INC. PRODUCT LICENSE, COPYRIGHT, LIABILITY AND WARRANTY
INFORMATION

Important

Please read this document carefully before using the SOFTWARE PRODUCT or assembling the HARDWARE
PRODUCT. By using the storage media or assembling the hardware, you are agreeing to be bound by the
terms of this agreement. If you do not agree to the terms of this agreement, promptly contact Sensors &
Software, Inc. at the address indicated at the end of this document.

Definition

The word PRODUCT as used herein defines any item sold by Sensors & Software, Inc. and may be
comprised of HARDWARE PRODUCT which consists of physical objects and SOFTWARE PRODUCT which
means computer programs, codes and related support materials.

Software Product License Agreement

In order to preserve and protect its rights under the applicable laws, Sensors & Software, Inc. does not
sell any rights to its Software products. Rather, Sensors & Software, Inc. | grant the right to use its
software, CDs, memory sticks (or other storage media) and documentation (hereafter collectively called
SOFTWARE PRODUCT) by means of a SOFTWARE PRODUCT license. You acknowledge and agree that
Sensors & Software, Inc. retains worldwide title and rights to all its software and that the SOFTWARE
PRODUCT contains proprietary materials protected under copyright, trademark and trade secret laws.

Grant of Software Product License

In consideration of payment of the license fee which is the price you pay for the SOFTWARE PRODUCT and
your agreement to abide by the terms and conditions of this License Agreement, Sensors & Software,
Inc. grants to you, the Licensee, a non-exclusive right to use the SOFTWARE PRODUCT under the following
conditions:

You may:

. use the SOFTWARE PRODUCT on a single workstation owned, leased or otherwise controlled by you;

. copy the SOFTWARE PRODUCT for backup purposes in support of your use of the product on a single
workstation.

You may not:

. copy, distribute or sell copies of the SOFTWARE PRODUCT oOr accompanying written materials,

including modified or merged SOFTWARE PRODUCT to others;

) sell, license, sublicense, assign or otherwise transfer this license to anyone without the prior written
consent of Sensors & Software, Inc.;

) modify, adapt, translate, decompile, disassemble or create derivative works based on the
SOFTWARE PRODUCT.

Termination

This license is effective until terminated. You may terminate the license at any time by returning the
SOFTWARE PRODUCT and all copies to Sensors & Software, Inc. The license will automatically terminate
without notice by Sensors & Software, Inc. if you fail to comply with any terms or conditions of this



agreement. Upon termination, you agree to return all copies of the SOFTWARE PRODUCT to Sensors &
Software, Inc.

Update Policy

Sensors & Software, Inc. may create, from time to time, updated versions of itS SOFTWARE PRODUCT. At
its option, Sensors & Software, Inc. will make such updates available to licensees who have paid the
update fee.

Product Warranty, Limited Remedy and Limited Liability

Sensors & Software, Inc. warrants the PRODUCT to be free from defect in material and workmanship under
normal use for a period of one year (365 days) from the date of shipment. Any third-party computer
systems or other items not manufactured directly by Sensors & Software, Inc. purchased with any
PRODUCT or independently from Sensors & Software, Inc. are subject to the original manufacturer's
warranty and are not the responsibility of Sensors & Software, Inc.

Sensors & Software, Inc. makes no other warranties including, but not limited to, any implied warranty of
merchantability or fitness for a particular purpose. If this product is defective within the warranty period
stated above, your exclusive remedy shall be, at Sensors & Software, Inc.’s option to replace or repair the
Sensors & Software, Inc. product or refund the purchase price of the Sensors & Software, Inc. product.
Except where prohibited by law, Sensors & Software, Inc. will not be liable for any loss or damage arising
from this Sensors & Software, Inc. product, whether direct, indirect, special, incidental or consequential
regardless of the legal theory asserted.

All statements, technical information, and recommendations related to Sensors & Software, Inc. products
are based on information believed to be reliable, but the accuracy or completeness is not guaranteed.
Before using this product, you must evaluate it and determine if it is suitable for your intended application.
You assume all risks and liability associated with such use. Any statements related to the product, which
are not contained in Sensors & Software, Inc. current publications, or any contrary statements contained
on your purchase order shall have no force or effect unless expressly agreed upon, in writing, by an
authorized officer of Sensors & Software, Inc.

Sensors & Software, Inc. warrants the CD, memory stick or other storage media on which the SOFTWARE
PRODUCT is furnished to be free from defects in material and workmanship under normal use for a period
of ninety (90) days from the date of purchase as evidenced by a copy of your invoice.

Except as specified above, any SOFTWARE PRODUCT is provided "as is" without warranty of any kind, either
expressed or implied, including, but not limited to, the use or result of use of the product in terms of
correctness, accuracy, reliability, currentness or otherwise. The entire risk as to the results and
performance of the PRODUCT is assumed by you. If the PRODUCT is defective or used improperly, you, and
not Sensors & Software, Inc. or its dealers, distributors, agents, or employees, assume the entire cost of
all necessary servicing, repair or correction.

Sensors & Software, Inc.'s entire liability and your exclusive remedy for SOFTWARE PRODUCT shall be, at
Sensors & Software, Inc.'s option, either:

. the replacement of any storage media (CD, memory stick etc.) or hardware components which do
not meet Sensors & Software, Inc.'s Limited Warranty and which are returned to Sensors &
Software, Inc. postage prepaid with a copy of the receipt, or

. if Sensors & Software, Inc. is unable to deliver a replacement storage media which is free of
defects in material or workmanship, Licensee may terminate this agreement and have the license
fee refunded by returning all copies of the SOFTWARE PRODUCT postage prepaid with a copy of the
receipt.



If failure of any PRODUCT resulted from accident, abuse or misapplication, Sensors & Software, Inc. shall
have no responsibility to replace the SOFTWARE PRODUCT, refund the license fee, or replace or repair the
HARDWARE PRODUCT.

Do not tamper with any PRODUCT. PRODUCT contains no user serviceable parts. If tampering is
evident in Sensors & Software, Inc.’s opinion, warranty is void and null.

No oral or written information or advice given by Sensors & Software, Inc., its dealers,
distributors, agents or employees shall create a warranty or in any way increase the scope of this
warranty and you may not rely on any such information or advice.

Neither Sensors & Software, Inc. nor anyone else who has been involved in the creation,
production or delivery of the PRoODUCT shall be liable for any direct, indirect, special, exemplary,
incidental or consequential damages, claims or actions including lost information, lost profits, or other
damages arising out of the use or inability to use this PRODUCT even if Sensors & Software, Inc. has been
advised of the possibility of such damages.

This warranty gives you specific rights. You may have other rights which vary from province to province,
territory to territory and certain limitations contained in this limited warranty may not apply to you.

General

No right, license, or interest to any Sensors & Software, Inc. trademarks is granted hereunder with the
purchase of the PRODUCT or the SOFTWARE PRODUCT license.

Governing Law

In the event of any conflict between any provision in this license agreement and limited warranty and any
applicable provincial legislation, the applicable provincial legislation takes precedence over the
contravening provision. This agreement shall be governed and construed in accordance with the laws of
the Province of Ontario, Canada.

Serviceability

Should any term of this agreement be declared void or not enforceable by any court of competent
jurisdiction, the remaining terms shall remain in full effect.

Waiver

Failure of either party to enforce any of its rights in this agreement or take action against any other party
in the event of a breach of this agreement shall not be considered a waiver of the right to subsequent
enforcement of its rights or actions in the event of subsequent breaches by the other party.

Acknowledgement

You acknowledge that you have read this agreement, understand it and agree to be bound by its terms
and conditions. You further agree that this agreement is the complete and exclusive statement of
agreement between the parties and supersedes all proposals or prior agreements oral or written between
the parties relating to the subject matter of this agreement.

Should you have any questions concerning this agreement, please contact in writing:



Sensors & Software Inc.

1040 Stacey Court
Mississauga, Ontario
Canada L4W 2X8
Tel:(905) 624-8909
Toll Free: 1-800-267-6013
Fax:(905) 624-9365
E-mail: customerservice@sensoft.ca

Sensors & Software, Inc. trademarks are listed at: www.sensoft.ca/trademarks
1999-00236-04
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IceMap 1-Getting Started

1 Getting Started

The Sensors & Software Inc. IceMap system uses Ground Penetrating Radar (GPR) technology
to measure the thickness of ice. The GPR sensor used in IceMap is typically a Noggin 500
system, but a Noggin 250 or Noggin 1000 could also be used.

As IceMap is towed across the ice surface, as shown in Figure 1-1 and Figure 1-2, an internal
transmitter constantly sends out pulses of radio frequency energy into the ice. This radio energy
pulse reflects from the bottom of the ice and is collected by a receiver inside the Noggin GPR.
The ice thickness data is saved and displayed in real time as a cross-sectional image (see Figure
1-3).

Figure 1-1: An IceMap survey in operation. A toboggan containing a Noggin system is being towed behind a truck. Ice
thickness data is sent to a computer in the cab of the tow vehicle to display and save.
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Figure 1-2: A depiction of an IceMap survey. The vehicle tows the Noggin GPR system, which sends radio pulses into
the ice to measure ice thickness. The data is saved and displayed on a computer, which is usually located in the cab of
the truck.
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Press the Calibrate button to perform an Ice Cal. Press Play to resume the line or Stop to end it.

Figure 1-3: Typical IceMap data. The white-black-white bands are the reflection from the bottom of the ice. The bottom
of ice should be picked at the top of the highest band; in this case the white band is indicated by the blue line. The ver-
tical scale is about 200 centimeters and the horizontal scale is about 400 meters. The ice thickness in this area is
about 100 to 120 centimeters thick.
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2 lceMap SmartTow System Assembly
The IceMap SmartTow system consists of a Computer, the Electronics Box, and a Sled as shown
below, in Figure 2-1.

The computer, usually kept in the cab of the tow vehicle, is connected wirelessly to the
Electronics Box in the sled.

|

Figure 2-1: IceMap SmartTow system parts.
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2.1 Electronics Box

The IceMap Electronic Box is a hinged, plastic case on wheels that houses the Noggin GPR
sensor, NIC (Network Interface Controller), GPS, Wireless Access Point, and Power Distribution
(Power over Ethernet [PoE]) box which are all powered by a 12 volt rechargeable Battery.

All connections, except the power connection to the battery, are made at the factory. If any cables
are disconnected, refer to Figure 2-2 below, and follow the instructions to reconnectthem.

Wireless Access NIC-to-PoE Noggin-to-NIC

Wireless
Point Cable Cable Cable Access
(100-52-0082) (100-52-0097) (100-52-0096) Point
(underneath)
IceMap
Power Power Cable
Distribution (100-52-0094)
Box (PoE)
Power Cable
Battery
_ Connection
Noggin
GPR Sensor
(underneath)
GPS

GPS Serial NIC Battery
+ Power Cable (100-55-0014)
(100-52-0095)

Figure 2-2: IceMap SmartTow Electronics Box components.

1) Connect the black Noggin-to-NIC cable’s 37-pin male D connector to the Noggin GPR
Sensor (under the divider). Tighten the latch to secure this attachment.

2) Feed the cable through the square hole in the divider and then attach the Noggin-to-NIC
cable’s 37-socket female D-connector end to the 37-pin receptacle on the NIC. Tighten
the latch to secure this attachment.

3) Connect the Y-shaped GPS Serial Power Cable to the GPS receiver, the NIC, and the
PoE box:

a) Connect the square 12 pin female connector to the GPS receiver.

b) Feed the 9-socket female serial cable through the narrow rectangular hole in the
divider and then attach it to the 9-pin male serial connector on the NIC. Secure this
connection with the thumbscrews.
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c) Feed the round 4-pin cable through the slot in the divider and then attach it to the 12
V-out connector on the POE Box.

4) Connect the NIC-to-PoE cable from the Ethernet port on the NIC to the Ethernet port
labelled NIC on the PoE Box. Tighten the screw caps on both ends to secure this
connection.

Important: Ensure this connection is correct. Connecting the NIC to the Wi-Fi Ethernet
port on the PoE Box will damage the system.

5) Connect the Wireless Access Point cable to the Ethernet port labelled Wi-Fi on the PoE
Box:

a) Feed the cable through the small round hole in the divider and then attach the other
end to the wireless access point Ethernet port (underneath the divider).

b) Tighten the screw cap to secure the connection.

6) Connect the yellow Power Cable from the 12V IN port on the POE Box. Connect the
other end of this cable to the 12 Volt battery.

Note: Do not connect the battery until you are ready to power up the system and acquire
IceMap data (to learn more, see Chapter 4, Powering the IceMap System).

2.2 Noggin GPR Sensor

The Noggin GPR sensor is stored under the Electronic Box divider and can be rotated 90
degrees. To do this, lift the divider and then move the Noggin GPR Sensor to the new position;
the foam cutout under the divider has two positions for the sensor.

When using IceMap on Sea Ice (section 17.5, Appendix A Special Considerations for Sea Ice),
you may need to turn the Noggin GPR Sensor 90 degrees (perpendicular) to see the bottom of
the ice reflector.
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2.3 Positioning the Electronics Box in the IceMap Sled

The IceMap Sled is composed of durable plastic with minimal metal so as to not interfere with the
Noggin GPR sensor.

The Tow Bar connection at the front of the sled is designed to attach to different types of
vehicles. When the unit is shipped, the tow bar is separate from the sled and must be attached
using the bolts provided.

Four metal Tie-Down Rings are attached to the inside bottom of the sled. Connect the ratcheting
straps to the tie-down rings to secure the electronics box to bottom of the sled.

Tie-Down Rings

Figure 2-3: The IceMap SmartTow tie-down rings attached to the inside bottom of the sled to secure the ratcheting
straps.

1) Position the non-slip pad slightly toward the front of the sled (Figure 2-4).

Figure 2-4: Place the non-slip mat in the bottom of the sled.
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2)

3)

4)

5)

Place the electronics box in the bottom of the sled.

This position ensures that the Noggin sensor is as close to the ice surface as possible so
that maximum GPR signals penetrate into the ice.

Position the Electronics Box so that the rolling wheels on the case face the back of the
sled so that the wireless electronics will be close to the tow vehicle and computer.

This position ensures that the Noggin GPR sensor is in optimal position to enable maxi-
mum GPR signal penetration into the ice surface.Make sure that the ratchet straps are
facing the back of the sled.

Attach the strap to the front tie-down (facing the tow vehicle) ring (see Figure 2-3).

a) Feed the strap through the back handle of the electronics box, around the side of the
box, and then through the front handle.

a) Attach the strap to the back tie-down (away from the tow vehicle) ring. (Eigure 2-5).

b) Use the ratchet to tighten the straps.

Note: Avoid over-tightening the strap as it may warp the sled.

Repeat step 5 to attach the second strap to the other side of the Electronics Box.
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Strap placement secures the electronics box while allowing the lid to be opened easily.

Ratcheting Straps

Electronics Box wheels
towards the back of the sled

Figure 2-5: The Electronics Box position n the sled. The wheels facing the back to ensure the strongest wireless signal
to the computer. The Electronics Box is secured to the bottom of the sled by hooking the straps to the metal rings and
positioning the straps as shown. Ratchet the straps tight.
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2.4 The Computer

IceMap SmartTow data is displayed and stored on a ToughBook computer. The computer is
usually kept inside the cab of the towing vehicle where operators can control data acquisition and
monitor data as it is collected.

Warning: It is very important that the ToughBook computer only be operated in temperatures
higher than -25C (-13F) otherwise sensitive electronic components, including the LCD screen
may freeze. Never start the computer immediately after it has been exposed to cold temperatures.

If you must operate the computer in temperatures below -25C (-13F), store it in a wind-proof box
that is insulated with styrofoam or textiles and heat the inside with hand-warmer packs.

When possible, start the computer in a warm temperature before placing it in the box. If the
protective box is properly insulated, the computer can usually generate enough heat to keep
itself warm.



2-lceMap SmartTow System Assembly IceMap

10



IceMap 3-IceMap Base System Assembly

3 IceMap Base System Assembly

3.1 IceMap Parts

The IceMap Base system consists of the following parts (as shown in Figure 3-1):

» Computer (see Section 2.4)

* Network Interface Controller (NIC)
* Computer-to-NIC Cable

* Noggin-to-NIC Cable

Noggin GPR Sensor

» Battery

Battery Charger

Noggin GPR Sensor

Noggin-to-NIC Cable

Computer

Battery

Battery |

Connection * Noggin
NIC Connection

Battery

Connection Charger

Computer

g Computer-to-NIC Cable
Connection

Figure 3-1: IceMap system parts.
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3.2 IceMap Base Cable Connections

1) Connect the NIC to the Noggin GPR with the Noggin-to-NIC cable.

The Noggin-to-NIC cable has a built-in power cable that connects to a battery to power
the system.

a) Connect the Noggin-to-NIC cable 37-pin male D connector end to the Noggin GPR
Sensor. Tighten the latch to secure this attachment.

b) Connect the Noggin-to-NIC cable 37-socket female D-connector end to the 37-pin
receptacle on the NIC. Tighten the latch to secure this attachment.

2) Connect the Computer-to-NIC Ethernet cable with the threaded cap from the Ethernet
port on the NIC to the Ethernet port on the computer. Tighten the screw cap to secure the
connection to the NIC.

3) Connect the round 4 pin end of Battery Power Cable to the 12 Volt battery.

Note: Leave the battery unconnected until you are ready to power up the system and
acquire IceMap data (to learn more, see Chapter 4, Powering the IceMap System).

Computer-to-NIC
Cable

Noggin GPR Sensor

Power Cable

Figure 3-2: IceMap system assembly.
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3.3 Preparing the Sled

When profiling ice, the IceMap Base system is usually towed behind a vehicle and is protected in
a sled supplied by your company.

The following should be taken into consideration when setting up the sled for IceMap use:

* The sled should have a minimal amount of metal because metal can cause interference
and excess noise in the data

Important: Ensure that the bottom of the sled does not have metal runners.

» Fasten the Noggin GPR Sensor to the bottom of the sled as close to the ground as pos-
sible

+ Secure the cable to the sled so that the electrical connection is not stressed (Eigure 3-3)

Note: Protect the Noggin's electrical connection from excessive snow and water. It is a best
practice that the sled have protective sides, otherwise place the Noggin in the bottom of a
plastic container, a cooler for example (as shown in Figure 3-4).

The following figures show different IceMap configurations:

a) Place the computer, NIC, and battery together in the cab of the tow vehicle. Run a
long Noggin cable from the cab to the Noggin GPR in the sled.

b) Place the computer in the cab of the tow vehicle. Connect the Computer-to-NIC
Ethernet cable to the NIC which, along with the Battery and Noggin GPR Sensor, are
set up in the sled.

c) For a hand-held system, keep all the components together and connected with short
cables.

When deploying configurations a and b, complete the following procedure to ensure maximum
protection of the Noggin GPR Sensor:

1) Place the sensor on the bottom of the sled in a plastic container surrounded by foam to
prevent movement.

2) Cut a hole in the side of the container so that the Noggin cable can fit through it.

3) Add some strain relief to the cable so that the cable will not break if the system is pulled
by the cable. In Figure 3-3, a rubber tube is tightened around the cable to provide strain
relief.

13



3-IceMap Base System Assembly IceMap

Figure 3-3: To protect the Noggin GPR Sensor, place it at the bottom of the sled in a plastic container surrounded by
foam to prevent movement. Cut a hole in the side of the container for the Noggin cable to fit through. Make sure to add
some strain relief to the cable because the cable will break if the system is pulled by the cable. In the figure above
right, a rubber tube is tightened around the cable to provide strain relief.

Figure 3-4: The Noggin GPR Sensor sealed into the container is mounted into the sled for towing. Ensure that the
cable has strain relief so it does not break if pulled.
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3.4 The Computer

IceMap SmartTow data is displayed and stored on a ToughBook computer. The computer is
usually kept inside the cab of the towing vehicle where operators can control data acquisition and
monitor data as it is collected.

Warning: It is very important that the ToughBook computer only be operated in temperatures
higher than -25C (-13F) otherwise sensitive electronic components, including the LCD screen
may freeze. Never start the computer immediately after it has been exposed to cold temperatures.

If you must operate the computer in temperatures below -25C (-13F), store it in a wind-proof box
that is insulated with styrofoam or textiles and heat the inside with hand-warmer packs.

When possible, start the computer in a warm temperature before placing it in the box. If the
protective box is properly insulated, the computer can usually generate enough heat to keep
itself warm.
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3.5 GPS

IceMap enables you to attach a GPS (Global Positioning) unit with a serial output cable directly to
the 9-pin serial port on the front of the NIC using the thumbscrews (Figure 3-5).

User-supplied
GPS
(internal
batteries
for power)

NIC |

\ Serial

Connection

GPS Serial Cable

Figure 3-5: A GPS connected to the serial port on the NIC.

If you are supplying your own GPS unit, and it is not powered by internal batteries, you will need
to supply a separate battery to power the unit.

GPS units supplied by Sensors & Software come with a battery splitter cable to allow the 12 Volt
system battery to power both the IceMap system and the GPS (Figure 3-6).
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Serial
Connection

GPS Cable

<

= —

GPS Power Cable
A N, Battery
T | T
Battery Splitter /M= —
Cable | plen
Noggin-to-NIC
Battery Cable

Figure 3-6: A GPS connected to the serial port on the front of the NIC using a serial connection.

If the GPS data is output to the NIC across the serial port, the IceMap computer’s data acquistion
program can be configured to read the data and store it along with the IceMap data (to learn
more, see Section 6.2.2.1 Configuring the GPS).
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3.6 Optional Odometer

An odometer is an optional accessory that uses the vehicle transmission or a rolling wheel to
trigger data collection at equal intervals along the surface. An odometer ensures that the
distance on the ground between data sample points, or Step Size (Section 6.1.4.2) does not
depend on the speed of the vehicle. For example, data collection may vary as the vehicle speed
changes, but the step size always remains constant.

There are two types of odometers available for the IceMap system:

* Vehicle Transmission Odometer
* Wheel Odometer

—

Figure 3-7: Optional odometers available with the IceMap system: vehicle transmission odometer (left) and wheel
odometer (right).

When data is collected without an odometer, the operator must drive at a constant speed to have
a consistent step size. This type of data collection is referred to as a Free Run (Section 6.1.3.1)
operation.

Details for connecting the transmission odometer are described in the documentation that is
included with the transmission odometer.

18



IceMap 4-Powering the IceMap System

4 Powering the IceMap System

To power-up the IceMap SmartTow system Electronics Box, connect the Power Cable to the
battery (Eigure 2-2).

To power up the IceMap Base system, connect the power cable to the battery.

Figure 4-1: Connecting the IceMap power cable to the battery in the Electronics Box.

4.1 NIC LCD Status Messages

Figure 4-2: The NIC LCD screen provides status information.
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When the NIC is powered-up, it starts an initialization sequence and the NIC LCD panel displays
the following status messages:

=F I1DAE
Network GPE

Initializing. ..

MHC Hddr

A B3 ec

k=

NIC MAC Address (may be different than shown).

Note: the first digit of the address is truncated; it is always zero (0).

NIC IP address (may be different than shown).
5) GPR Type: Noggin or pE PRO.

IP address of the host computer that the NIC will attempt to
establish a connection with (may be different than shown).

ComFleted.

The NIC is ready. It can now be detected by the IceMap data
acquisition software on the computer

NIC initialization generally takes about 45 seconds.

Once initialized, the LCD panel on the front of the NIC unit displays diagnostic information that
includes network status:

» The first line displays the NIC IP address

» The letters LNK are displayed in the right side of the lower line to confirm that a physical
network connection is present

» The screen displays flashing ACT letters when there is network activity

1‘..:4;._,1 1':—-':5:l :E:l :::

N+ 4HLUE MESNEIE This screen image means there is a link and activity on the
network connection

When the LCD displays the IP address and the link/activity indicators on the bottom
line, the NIC is ready to accept connections from a computer

20
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4.2 Wireless Access Point (lIceMap SmartTow Only)

The lceMap SmartTow system uses an access point (Figure 2-2) in the Electronics Box to
wirelessly send IceMap data to the computer.

4.3 IceMap SmartTow Sled Cover

Once the Electronics Box has been powered-up, close the lid and then cover the sled with the
fabric cover to prevent snow and debris from collecting in the sled.

Figure 4-3: The Electronics Box in the sled with sled cover. The cover prevents material from collecting in the sled dur-
ing data collection.
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5 IceMap Data Acquisition Software

= e
:’A-g =

1) Toopen IceMap, double-click the desktop icon lcoMap

Alternatively, click Start and then select All Programs > Sensors & Software GPR >
IceMap.

| Une01 - keMap o @B R }

00T 0E10:00 -~

100 m 200 m 300 m 400 m 500 m 600 m 700 m 800 m 900 m

: Position

System — Scale
Status

____ Depth

GPS Status —»~ [EX Scale
Position

Minimum == ——  Scale
Ice Thickness Grid Lines

Current =3 ~—— Depth

Ice Thickness Scale
Grid Lines

Maximum —3»— [T
Ice Thickness 191

IceCal ——3 [
157

Core:186¢cm|Cal:157

Pi the Calibrate button to perme an Ice Cal. Press Play to resume the line or Stop tTend it.

Sidebar Core Location Fiducial
and IceCal Marker

Figure 5-1: lceMap main screen.

The IceMap main screen displays a cross-section image of the IlceMap data with a horizontal
position scale across the top and a vertical depth scale along the right side. These scales have
position and depth units in meters (m) and centimeters (cm) if the units are Metric, and feet and
inches if the Units (Section 6.1.2) are US Standard.

The Depth Scale displays a blue bar at the current ice thickness, a red bar at the minimum ice
thickness, and a green bar at the maximum ice thickness of the line.

5.1 Threshold Line - Thin Ice Warning

An orange horizontal threshold line is plotted on the IceMap data cross-section image. If the
current ice thickness is less than the threshold, the Current Thickness value flashes red and an
audible alarm sounds.
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To change threshold value, use the up and down arrow keys on the Toughbook computer.

Alternatively:

1) Click .

2) Click the View Settings dialog box View Settings tab.

3) Inthe Threshold Level (Section 7.1.3) pane, change the threshold level number.

5.2 IceMap Sidebar

The Sidebar displays the following data:

» System Status
GPS Status
* Minimum Ice Thickness on the current line

Current Ice Thickness
* Maximum Ice Thickness on the current line

Ice Cal Value

5.2.1 GPS Status

GPS position is displayed in Latitude/Longitude or UTM depending on the GPS Units setting (to
learn more, see GPS Format Section 7.1.4).

Toview details about GPS, including signal strength, number of satellites, time, position, and

elevation, click GPS Status m

5.2.2 Min

The Min field displays the Minimum ice thickness for the current line.

5.2.3 Current

The Current field displays the current ice thickness in the depth scale.

52.4 Max

The Max field displays the Maximum ice thickness for the current line.

5.2.5 IceCal

Ice Cal represents the speed of the GPR signal through the in millimeters per nanosecond. A
typical value is 140 to 170, but can vary from site to site.
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5.3 IceMap Toolbar

The IceMap toolbar displays a number of buttons for data acquisition, changing the system
settings and changing the view settings.

Use the following table as a guide to working with the IceMap Toolbar:

Open a previously collected line (to learn more see Chapter 10 Displaying a Previously
Collected Line).

Start a new line or turn off the system pause (to learn more see, Chapter 8
Collecting IceMap Data).

Pause data collection on the selected line (to learn more, see section 8.2.6 Pausing
Data Collection).

Stop data collection of the current line (to learn more see Chapter 9,Reviewing and Edit-
ing Data).

slielsls

System Settings allows you to change Depth, Step Size, and Speed (to learn more,
see Chapter 6 System Settings Menu).

During data collection, click the Ice Calibration icon to enter a known ice thickness
measured from a core (to learn more, see section 8.2.6.1 Ice Calibration).

During data collection, click the Fiducial Marker icon to add a marker to the line at the
current position (to learn more, see section 8.2.5 Fiducial Markers).

Click the Increase Gain icon to increase the amplification of the signal (to learn more,
see section 8.2.4 Gain).

Click the View Settings icon to change your IceMap settings (to learn more, see Chap-
ter 7,View Settings).

BE RO

Click the IcePicker icon to launch the IcePicker program (to learn more, see Chapter 13
IcePicker Software). When IcePicker is launched, IceMap remains open. Any editing
done in IcePicker / lceMap will not be reflected in the other program until the data is
reloaded.

Click the Launch Google Earth icon, if the application is installed on your computer (to
learn more, see section 9.4 Google Earth Path).

IS

Click Help to open the IceMap User Guide (to learn more, see Chapter 11 Help).

oy
&
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6  System Settings Menu

The System Settings dialog enables you edit the system settings.

To open the system settings dialog box, in the IceMap toolbar, click System Settings .

=] System Settings 7T - S

(General -;Advancedi Status}

File Management

Project Name: Project1

Line Prefix: Line

Units Triggering
Metri S Free Run | | Odometer
2.c Standard
Collection

Depth:|3.0 -l m
Step Size:|0.5 -l m

Speed:|5 -| km/h  Max: 80 km/h

| OK || Cancel \

Figure 6-1: System Setup Menu

6.1 General Tab

The System Settings General tab contains features that enable you to identify your project,
define how your data will be measured.

6.1.1 File Management

Project Name is the name of the folder the IceMap data files are saved to. The default project
name is “Project1.”

To learn more, see Section 6.2.1 (the Data Folder section) for the path where the IceMap data
files are saved.

Line Prefix is the name that lines will start with before an incrementing number starting at 0000.
For example, a Line Prefix of RedRiver will create files with names like RedRiver0017; the default
line prefix is Line.
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6.1.2 Units

Select whether to measure data using Metric or US Standard units.

Click Metric to display speed, position, and depth values in kilometers/hour, meters, or
centimeters.

Click US Standard to display speed, position, and depth values by miles per hour, feet, and
inches.

6.1.3 Triggering

Set this parameter to define whether to gather IceMap data collection using Free Run or an
Odometer.

6.1.3.1 Free Run
Click Free Run when you will not be using an odometer with the system.

Selecting Free Run mode adjusts the current system settings to prompt lceMap to automatically
collect the required data. The positional accuracy of GPR data collected in free run mode is
controlled by the speed the system is traveling relative to the user defined speed setting (to learn
more, see Speed and Maximum Speed Section 6.1.4.3).

6.1.3.2 Odometer

Click Odometer when an odometer is connected to the IceMap system (to learn more, see
Optional Odometer, Section 3.6).

Note: it is very important to accurately calibrate an odometer to ensure accurate positioning (to
learn more, see Odometer Calibration Section 6.2.3).

6.1.4 Collection

6.1.4.1 Depth
Click the Depth drop-down list to select the total depth for collecting GPR data:

* If units are Metric, select a predefined value of 0.5, 1, 2, 3, 5 or 10 meters fromthe
drop-down list.

* If units are US Standard, select a predefined value of 2, 4, 6, 10, 20 or 30 feet from the
drop-down list.

Typical value is 1 to 2 meters or 2 to 6 feet.
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6.1.4.2 Step Size

The suggested value for step size is 0.5m for lake ice and 0.25m for river ice (due to more
complex environment for ice formation and more variable thicknesses).

Free Run Mode

When you set Triggering (Section 6.1.3) to Free Run, the distance is estimated between data
collection locations along the ice profile; this is referred to as Step Size. A typical Step Size value
is 0.25t0 1.0 m or 1 to 3 feet.

Bottom of Ice
|
1

Water

Figure 6-2: Step Size is the distance between data collection points.

« If units are Metric, select a predefined value of 0.05, 0.1, 0.20, 0.25, 0.5 or 1.0meters
from the dropdown list.

« If units are US Standard, select a predefined value of 0.1, 0.2, 0.5, 1.0, 1.5, 3 or 6 feet
from the dropdown list.

The accuracy of the estimated Step Size will vary depending on the speed the data was
collected at relative to the speed you defined in Speed and Maximum Speed Section 6.1.4.3.

If the data was collected at a faster speed than the one defined in the Speed setting, the data will
have a larger step size than indicated by this setting. If the data was collected travelling at a
slower speed, then the data will have a smaller step size than indicated by this setting.

Odometer Mode

When you set Triggering set to Odometer, the system collects data at the desired Step Size
increment. The accuracy of the Step Size depends on the accuracy of the Odometer Calibration
(Section 6.2.3)

6.1.4.3 Speed and Maximum Speed

From the Speed drop-down list, select average speed of the target tow vehicle speed for data
collection.

« If units are Metric, click a predefined value of 1, 2, 5, 10, 15, 20, 25, 30, 40, 50, 60, or
80 km/hr

« If units are US Standard, click a predefined value of 0.5, 1, 2, 5, 10, 15, 20, 25, 30, 35,
40, or 45 mph.
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The Maximum Speed for the current depth and step size is displayed. This value may be less
than 80 km/hr or 50 m.p.h. if the depth setting is high and the step size setting low.

6.2 Advanced Tab

The System Settings Advanced tab enables you to define where the Data Folder (Section
6.2.1) will be stored, the GPS Setup (Section 6.2.2) configuration, and Odometer Calibration
(Section 6.2.3)

— ‘ - -
Z| System Settings ‘ a w &;«

_7Generali Advanced :7Statusr»

Data Folder
C:\Users\Owner\Documents\lceMap\

Browse...
GPS

GPS Baud Rate: 19200 | @gpg |
GPS End String:  $GPVTG Setup

Odometer
Odometer Calibration: 1000 Calibrate
Odometer
’ OK H Cancel ’

Figure 6-3: System Settings Advanced tab

6.2.1 Data Folder

The Data Folder represents the path and folder name where the IceMap data files are saved on
the computer.

Click Browse to select a a drive letter and folder name.
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6.2.2 GPS Setup

The Global Positioning System (GPS) uses special satellites to determine the position of a GPS
receiver located at any position on the surface of the Earth.

Collecting IceMap data by GPS displays where data has been collected and enables you to
extract the location of thin or problem ice areas from IceMap data. GPS also allows ice thickness
data to be plotted on Google Earth using the IcePicker Software (Chapter 12) or as a map image
using Troubleshooting.(Chapter 14).

The IceMap SmartTow system has a GPS integrated into the Electronics Box (Section 2.1).

The IceMap Base system allows a GPS (Section 3.5) receiver, either supplied by Sensors &
Software or your company, to be connected to the 9-pin serial connection on the NIC.

GPS information is automatically integrated with the IceMap data; It is also saved as a separate
(.gps) file in the data folder. Once data acquisition is complete, you can open the data in
IcePicker which will automatically integrate the GPS and IceMap data.

When a GPS is detected during data collection, it is recommended that you set the position scale
to GPS Cumulative to display the position axis along the top of the data collection screen (Figure
8-3).

6.2.2.1 Configuring the GPS

GPS Supplied by Sensors & Software

GPS systems supplied by Sensors & Software are configured in the factory to work with your
IceMap system. To learn how to connect your GPS to the NIC and Battery, see Section 3.5.

User-Supplied GPS

If you have a GPS that you want to use with the IceMap Base system, you may need to change
the System Settings on the GPS output menu to accept NMEA string data (for details, refer to
your GPS User’s Guide from the GPS manufacturer).

NMEA strings contain positional or other information in specific formats. Each type of string is
specified by a 5-character prefix. There are numerous NMEA strings but to integrate the GPS
data into the IceMap data, the GPS must be sending the GPGGA string.

6.2.2.2 GPS Setup Menu

To define your GPS settings:

1) InlIceMap, click System Settings .
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2) Inthe System Settings Advanced tab, click GPS Setup.

The GPS Settings dialog box enables you to change your GPS unit settings.

[ =] 6Ps Settings - IceMap0000 [
GPS Device:

Baudrate: 19200 v

End String: $GPVTG -~

Test
| ‘ OK H Cancelg

Figure 6-4: GPS Settings dialog.

Baud Rate

Baud rate represents the speed that data is sent from the GPS receiver to the serial port of the
NIC.

3) From the Baud rate drop-down list, click 4800, 9600, 19200, 38400, 57600, or 115200.

[ =] s settings - IceMap0000 [=5)
GPS Device:
Baudrate: izl 3
e 115200
| End Strlng. 57600 |
38400
19200
| 9600
4800
| ok 20| |
)

Figure 6-5: Changing the Baud rate for the GPS.

To select the correct baud rate, refer to your GPS User’'s Guide, or experiment with the
settings to find the correct ones for that particular GPS select a setting (click Test. The
correct baud rate will display readable characters in the Test screen).

4) Once the baud rate is set correctly, click Test to have the GPS information written to the
screen.
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End String

Before using the GPS with the IceMap system, the software needs to identify the prefix of the last
NMEA string being sent in each group. In the following example, Figure 6-6, all the strings are
the same (GPGGA) so it is the last string that needs to be defined. Depending on the GPS, more
than one string can be output; if so, the last one being sent in each group needs to be specified
as the End String.

To find the End String for your GPS, click Test and then note the first five characters on the last
line after each series of strings is written to the screen. These are the five characters that you
need to enter into the End String text box.

Refer to the GPS User’s Guide for details on how to set up the receiver to output specific NMEA
strings or groups of NMEA strings.

System Test
After Baud Rate has been entered, test whether the system is receiving the GPS output:

1) Click Test.
2) Inthe GPS Status dialog box, click the Strings tab.

The system displays the NMEA strings that are being read successfully.
[ =] 1ceMap0000 GPS Status o] ) [ |

Status| Strings |

[Time: 36965.8 - SGPGGA.091518.20,5111.0815099.N.00148.4809562.W 4. »
Time: 36966.1 - SGPGGA.091518.40.5111.0814337.N.00148.4809120.W 4.
Time: 36966.3 - SGPGGA.091518.60.5111.0813687.N.00148.4808752.W 4.
Time: 36966.6 - SGPGGA.091518.80.5111.0813145,N.00148.4808449.W 4.
Time: 36966.8 - SGPGGA.091519.00.5111.0812732,N.00148.4808218.W 4.
Time: 36966.8 - SGPGGA.091519.20.5111.0812427 N.00148.4808042.W 4.
Time: 36967.1 - $SGPGGA.091519.40.5111.0812206.N.00148.4807910.W 4.
Time: 36967.3 - $SGPGGA.091519.80.5111.0811973.N.00148.4807804.W 4.
Time: 36967.8 - SGPGGA.091521.00.5111.0810952.N.00148 480726 1.W 4.
Time: 36967.8 - SGPGGA.091521.20.5111.0810295,N.00148.4806913.W 4.
Time: 36968.1 - SGPGGA.091521.40.5111.0809477.N.00148.4806444.W 4. |
Time: 36968.4 - SGPGGA.091521.60.5111.0808533.N.00148.4805923.W 4. | =
Time: 36968.7 - SGPGGA.091521.80.5111.0807462,N.00148.4805384.W 4,

| Time: 36968.9 - SGPGGA.091522.00.5111.0806304.N.00148.4304844 W 4, [l

Figure 6-6: The System Test screen showing NMEA strings output by the GPS.
The system displays the NMEA strings that are being read successfully.

3) Record the prefix of the last NMEA string in the list and then enter it in the End String text
box.

If the NMEA strings do not appear, change the Baud Rate. If this doesn’t work, refer to the
GPS User’s Guide to learn how to modify the GPS settings so they output NMEA strings
across its serial port.
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IceMap

4) Click the Status tab to display details about the GPS including signal strength, number of
satellites, time, position. and elevation.

GPS position is displayed in latitude/longitude or Universal Transverse Mercator (UTM)
depending on the GPS Units setting (to learn more, see Section 7.1.4 GPS Format).

(€

rg IceMap0000 GPS Status o] ) [ |
Status | Strings
Signal: RT2
Satellites: 14
Time: 09:11:15
D Easting: 583306.7
Northing: 5671040.4
Elevation: 109.2
Zone: 30U
Close '

Figure 6-7: The System Test screen showing the GPS Status.

6.2.3 Odometer Calibration

If the Triggering option (Section 6.1.3) is set to Odometer, it is important to calibrate the odometer

for accuracy.

Note: calibrate on the longest line possible to ensure accuracy. Calibrating on a 10m long line is
not as accurate as a 100m line, especially if you're collecting long lines.

1) Measure the exact distance. Do not use the vehicle odometer to measure calibration

distance.

2) InlceMap, click System Settings .

3) Inthe System Settings dialog box, click the Advanced tab.
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4) Inthe Odometer pane, click Odometer Calibration (see Figure 6-3). This option is only
available when the system is running.

5)

6)
7)
8)

9)

.

Start

Old Calibration: 0
New Calibration: NA

Move to start of calibration line and click Start

(Ej Odometer Calibration = | = XS
Odometer Calibration
Calibration Line Length (m): 100

Cancel

A

in the Calibration Line Length field, enter the distance measured in metric or US

standard units.

Align your vehicle at the start point (the zero measurement) and then click Start.

Drive to the end of the measured distance and then click Stop.

To save the new odometer calibration, click Accept.

Touse the old calibration, click Cancel.

To confirm that the odometer calibration is accurate, collect IceMap data over the
measured distance and then check that the odometer reading is correct.
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6.3 Status Tab

The System Settings > Status tab displays information about the performance of the system.
The battery, temperature, and Wi-Fi levels are displayed as horizontal bars:

* When these bars appear green in color, the system is operating correctly

* When these bars appear red in color, the system is indicating a problem in the corre-
sponding component

| System Settings P ) “ l—i-j
‘General | Advancedr‘m
sl —
Temperature | _
Wi-Fi I I
[Software] z
lceMap V1 3

2011-00023-00

[NIC]
Name = lceMap0000
Serial# = 0043-4925-0022

[GPR] .

Copy Info

. OK || Cancel |

Battery: When the Battery level turns red it is time to recharge or replace the battery.

Temperature: If the Temperature level turns red, the system is overheating and should be shut
down and cooled off before proceeding.

Wi-Fi: If the Wi-Fi level is weak, the IceMap electronics may be having difficulty communicating
with the computer.

The lower part of the Status tab displays system details:

* The IceMap software version and serial number
* The Noggin GPR Sensor frequency and serial number
* The NIC embedded software version number and serial number

If the Sensors & Software Service Department requires details about your system, click Copy
Info to copy the system information to the clipboard so it can be pasted into a document or e-
mail.
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7  View Settings

The View Settings dialog enables you to edit the IceMap data display settings.

Toopen in the IceMap IceMap Data Acquisition Software (see Chapter 5) toolbar, click View

)

Settings

View Settings MI
Depth Scale

Interval: in

Max Scale: 120 in

Position Scale

Mode: [GPS Cumulative v]

Range: [150 v] ft

Threshold Level GPS Format

0.4 in  [UTM

‘ OK ’ ’ Cancel

Figure 7-1: View Settings dialog

7.1 The View Settings Tab

7.1.1 Depth Scale

7.1.1.1 Interval

The depth scale interval represents the distance between axis ticks on the depth scale. For
example, the Interval on the depth scale in Figure 5-1 is 50 cm.

Interval is normally set to Auto which calculates an appropriate distance depending on the Max
Scale. Otherwise you can enter a specific labelled tick interval.
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7.1.1.2 Max Scale

Max Scale is the maximum depth that you want displayed on the IceMap cross-section.

Note: This is the depth value that you want to display, not the depth value for data acquisition (to
learn more, see Section 6.1.4).

Max Scale can be set to a different value than the depth collected. For example, if the depth
collected was two meters, set Max Scale to one meter.

7.1.1.3 Show Grid Lines

Clicking the depth scale Show Grid Lines feature displays horizontal line corresponding to the
depth scale labels to be plotted on the cross-sectional data image (see Figure 5-1).

7.1.2 Position Scale

7.1.2.1 Mode

The distances displayed on the Position Scale are based on GPS (if detected) or Triggering
mode (Section 6.1.3): Free Run or Odometer.

 If a GPS is detected, in the Position Scale drop-down list click GPS Cumulative.

GPS Cumulative uses the GPS to calculate the total distance along the line. Be aware
that low quality, inaccurate GPS receivers may return an inaccurate position scale.

 If a GPS is not available, in the Position scale drop-down list, click Free Run.

Free Run mode calculates the distance based on the Step Size (Section 6.1.4.2) and
towing Speed (Section 6.1.4.3). The accuracy of the Free Run distance measurement
depends on how closely the operator moves the system to the tow speed setting.

The odometer calculates the distance based on the total number of traces multiplied by
step size. For example, if step size is 0.5m and 100 traces have been collected, the cur-
rent position is (100-1) X 0.5 = 49.5m (remembering that the first trace is at position
0.0m). The accuracy of this position depends on the accuracy of the Odometer Calibra-
tion (Section 6.2.3) and odometer wheel slippage.

7.1.2.2 Range

Range represents the total distance of data that you want to display on one screen in the
selected units.

« If units are Metric, select a predefined value of 50, 100, 200, 250, 300, 400, 500, 600,
1000 meters, or All.

« If units are US Standard, select a predefined value of 150, 300, 600, 800, 900, 1200,
1600, 2000, 3000 feet, or All.

Selecting All displays all the data from the survey on the IceMap screen at one time; This makes
finding the thinnest sections of the survey easier.

Note: The “All” feature is only available during playback. To learn more, see Section 10.2.
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Positions are always based on the set Speed (Section 6.1.4.3), not the actual towing speed, so if
the towing speed is not the same as the indicated collection speed, there may be a small
discrepancy in the total distance if Position Scale mode is set to GPS Cumulative (Section
7.1.2.1).

7.1.2.3 Show Grid Lines

Click the position scale Show Grid Lines to display vertical lines corresponding to the position
scale labels plotted on the cross-sectional data image (see Eigure 5-1).

7.1.3 Threshold

The Threshold Level is represented in the IceMap main screen (Section 5) by an orange
horizontal line that is plotted according to a user-defined ice thickness value. If, during data
collection, the auto-picked ice thickness goes above the threshold, the IceMap Current Ice
Thickness sidebar indicator flashes red and an audible warning alarm sounds. Example, if you
set the threshold to 50 cm and the ice is picking at 65 cm, there will be no warning. But, if theice
gets as thin as 50cm then the system will beep and flash.

To change the ice thickness threshold value, in IceMap Base system, in the Threshold Level
drop-down list, select a new value.

Alternatively, from the main screen, press the up and down arrows on the computer keyboard.

When saving data and the collection of a line stops, or replaying a previously collected data line,
the entire line is re-displayed on the screen. The Playback Bar is displayed along the bottom of
the screen (see Figure 10-1). An orange outlined box indicates, along the entire data line, where
ice is thinner than the current threshold value. If the threshold value changes, this box
automatically updates to display the thin areas based on the new threshold value.

7.1.4 GPS Format

GPS Format enables you to select a format for displaying GPS information (Latitude/Longitude
or UTM).

To display GPS position, click the GPS Status box (Section 5.2.1).

Alternatively, in the same GPS Status dialog, click System Settings > Advanced tab > GPS
Setup > Test > Status tab (see GPS Setup Menu Section 6.2.2.2).

7.2 Ice Cals Tab

The Ice Cal value ranges from 100 to 250 and represents the speed of the GPR signal through
the ice. The Ice Cal number represents the ice velocity value in millimeters per nanosecond. A
typical value is 140 to 170 but it will vary from site to site depending on several factors, such as
the amount of air and liquid water in the ice.

Accurate IceCals values result in accurate ice thickness data.

Ice Cal values are calculated by completing an Ice Calibration (Section 8.2.7.1) after pausing
during data collection.
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1) Toview the Ice Cal values collected on the current line, in the IceMap IceMap Data

Acquisition Software toolbar (Section 5), click View Settings .
2) Click the Ice Cals tab:

| |View Settings| Ice Cals

| # Position Ice Cal |
1 KB |159
2 109 157

Base Ice Cal on

Latest Average Manual

Current Ice Cal: 157

‘ OK ’ ’ Cancel

3) In the Base Ice Cal on section, select the Ice Cal value based on the Latest value, the
Average value of all ice cals, or enter a value Manually.

7.2.1 How Ice Thickness is Determined

The Depth setting represents how deep the GPR signal attempts to penetrate to the subsurface

(to learn more, see Section 6.1.4).

Note: Depth setting is an estimated value that is dependent on the Ice Cal value of the ice.

Ground penetrating radar systems record the time it takes a radio wave to travel to a target and
back; they do not measure the depth to that target directly. The depth to a target is calculated
based on the velocity (Ice Cal) at which the wave travels to the target and back.

The calculation is as follows:
D=VxT/2

Where D is Depth (m)
V is Velocity (m/ns)
T is Two-way travel time (ns)
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8  Collecting IceMap Data

1) When you first run IceMap software, the System Status box displays the word Searching.

2) Once the system is detected, the word Found appears and a progress bar is displayed
as the system initializes.

3) When initialization is complete and the system is ready to collect data, the message
changes to Ready, and the green Start button is enabled for data collection.

4) Tostart data collection, on the IceMap toolbar (Section 5.3) click Start @

8.1 Select alLine Name

After you click Start, the system prompts you for a Line Name (see image below). A default name
populates the text box; the default name is based on the Line Name (see File Management
Section 6.1.1).

The incrementing number is listed, but you can also generate a new default name by clicking
Default Name in the New Line dialog box; the default line name can be edited or overwritten.

The system enables you to save data to the file name or run without saving data. If data is not
saved to a file, the data is lost once it scrolls off the edge of the screen.

Projectl

Line Name: Line06

Default Name

Run
Without Cancel
Saving

Run and
Save

Figure 8-1: The New Line dialog allows users to accept a default name or type a line name or collect data without sav-
ing it.

8.2  Starting Data Collection

The system displays a summary of the Project Name, Line Name, Battery Level, and Towing
Speed.
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IceMap

Click anywhere on the screen to start collecting data.

| =| Line16 - lceMap

Ready to
Start

GPS:

Press the Run button to start a new line.

Project1
Line16

Oct-30-2013 10:49 AM
Battery Level Normal
Travel Speed: 30 km/h

Click anywhere to start...

Figure 8-2: Check that the information is correct and click anywhere on the screen to start collecting data.
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8.2.1 The Data Collection Screen

Data traces scroll onto the screen from right to left; the current data trace is on the right edge of
the screen.

] Line05 - IceMap

L0000 0®40 00

900m  950m  1000m  1050m  1100m  1150m  1200m

A N T ST, | A NI AR, o AR Ay A ¢ BRI

IceCal

157

Press the Calibrate button to perform an Ice Cal. Press Play to resume the line or Stop to end it.

Figure 8-3: Data collection screen.

8.2.2 Ice Thickness Values

The left side of the screen displays the Minimum (Min), Current, and Maximum (Max) ice
thickness for the current line.

To reset Min and/or Max values, click the number and then select Reset Ice Thickness. This
feature is useful when the Min ice thickness value is not accurate because the survey line started
on shore or passed over grounded ice.

8.2.3 Position Scale

If Triggering is set to Free Run Mode (Section 6.1.3.1) drive at the specified Speed (Section
6.1.4.3). If a GPS is attached and the system is moving faster than the speed setting, a message
is displayed on the screen prompting you to slow down.
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If Triggering is set to Odometer Mode (Section 6.1.3.2) drive at any speed below the Maximum
Speed. Maximum Speed is also displayed on the start screen.

Free Run or Odometer with GPS

If a GPS is detected and collecting data in Free run or Odometer mode with the Position Scale
set to GPS Cumulative, the Position Scale Section 7.1.2 (across the top of the screen is based
on the cumulative GPS distance). The cumulative GPS position is the sum of the distances
between all the traces collected.

Note: It is important to understand that the cumulative GPS distance will vary depending on the
accuracy of the GPS used.

Free Run with No GPS

If you have set the Position Scale to, and are collecting data in Free Run Mode, the position scale
results are based on the total number of traces multiplied by the Step Size (6.1.4.2).

For example, if Step Size is 0.5m and 100 traces have been collected, the current position is
(100-1) X 0.5 = 49.5m (remember that the first trace is at position 0.0m). The accuracy of this
position depends on how closely the operator tows the system at the towing Speed.

Odometer with No GPS

If you have set the Position Scale to, and are collecting data in Odometer Mode, the position
scale results are based on the odometer. The accuracy of this position depends on the odometer
accuracy including odometer calibration and wheel slippage.

8.2.4 File Size

IceMap data files can have any number of traces (up to hundreds of thousands) but it is a good
idea to limit file sizes because, if the power is interrupted to the lceMap system during data
collection, the current file will not be saved. Only collect a data line length that you are willing to
re-collect if there is a problem with the system.

8.2.5 Gain
If, during data collection, the bottom of ice reflector appears weak, the operator can increase the

gain or amplification of the signal by clicking Gain on the IceMap Toolbar.

The current Gain value is displayed in the bottom right corner of the button. In Figure 8-3 the gain
number is 1. Gain represents a value from 1 to 5, low gain to high gain. It is typically set to 1 and
only increased when necessary.

Clicking the Gain button with the Gain set at 5 resets to the Gain back to 1.

8.2.6 Fiducial Markers

To enter fiducial markers into the survey data, click Fiducial on the IceMap Toolbar during
data collection.
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This displays a red triangle on the bottom edge of the data image with in incrementing number,
i.e. F1, F2, F3, etc. (to learn more, see Figure 5-1).

To add a fiducial marker after the system has passed a point of interest (the point must still be
displayed on the screen):

1) Pause data collection (Figure 8.2.7).
2) Click the point of interest.
3) Click the Fiducial button.

Fiducial markers typically mark significant points in the data such as, mile markers, landmarks,
snowbanks, snow-covered areas, bumpy ice sections, flooded areas, surface water, surface
slush, core locations, and so on.

It is a best practice to take notes regarding the fiducial number and what it corresponds to. This
can be very helpful when analyzing the IceMap data later.

8.2.7 Pausing Data Collection

When the system is paused, the operator can obtain information about any data position on the
data image, continue to collect data, complete an ice calibration, or stop and exit from the line.

To pause data collection, on the IceMap Toolbar, click Pause

While data collection is paused, clicking anywhere on the data cross-section displays the line
position, cursor depth, ice thickness and Latitude/Longitude:

150 m 200 m 250 m 300 m 350 m

Distance: 195 m
Cursor Depth: 64 cm
Ice Thickness: 103 cm
Latitude: 54.678135
Longitude: -101.659888

USSR

Figure 8-4: While data collection is paused, click anywhere on the image to display information about the ice thickness
at the selected point.
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~N
To continue collecting data on the same line, on the IceMap Toolbar, click Start
8.2.7.1 Ice Calibration

Every survey line should include at least one ice calibration to ensure ice thickness accuracy. To
complete an ice calibration:

1) Stop the vehicle but continue to collect data for another three seconds to create a flat ice
bottom reflector on the right side of the data collection screen.

2) Click Pause.

3) Click Ice Cal (ég)

4) Using the mouse cursor, click the position on the line where the ice cal will be performed:

1000 m 1050 m 1100 m 1150 m 1200 m

GPS: ;
m@gﬂ |

nnected

IceCal
159
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5) Drill a hole at the same position as the Noggin GPR Sensor (you may need to move the
toboggan out of the way) measure the thickness of the ice.

Figure 8-5: At a location where IceMap data have been collected, drill a hole through the ice and measure the ice
thickness.

6) Click the Ice Cal button again.
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Down

Ice Thickness (cm): 110.0
Ice Cal: 158

‘ Accept ’ ‘ Cancel ’

Figure 8-6: Press the 1-4 buttons to input the ice thickness value.
The Ice Cal dialog box allows you to move the data image up or down so the red calibra-
tion line corresponds exactly with the top of the white band representing the bottom of ice
reflection. Alternatively, click Snap to Auto Pick to align the red calibration line to the
blue pick line.

7) Enter the ice thickness value obtained from the core measurement.
8) Make a note of the Ice Cal value.
9) If the Ice Cal value is acceptable, click Accept.

If the Ice Cal not value is not acceptable, click Cancel.

10) Record the Ice Cal value in a notebook for future reference.

When the Ice Cal value is changed, the depth scale of the IceMap data image is automat-
ically updated, depending on how the Ice Cal value is calculated (to learn more, see sec-
tion 7.2 Ice Cals Tab).
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8.3 Google Earth Path

Note: This feature requires a GPS and is only available during data collection. To learn more, see
Section 3.5 GPS.

To display the Google Earth path for the line survey, in the IceMap toolbar, click the Google Earth

button K&

If you have Google Earth installed, the application opens and plots the path, fiducials, and Ice
Cals for the selected IceMap data line.

& Google Earth

T Search

FlyTo ‘ Find Businesses | Directions ‘

Fly to e.g., Hotels near JFK

] Q

v Places
E” D@ Depth Slices =
e:] @ GRID2-cneslice.kmz

Generated

& [ & GRIDO-testkmz

Generated by Sensors &

Software

= @ S Temporary Places
& V&S 1ceMap

=
v Layers Earth Gallery »
= \’:‘ Primary Database e
g! F Borders and Labels
1@ Places
# [ = photos
== Roads .

& [ &) 3D Buildings
& W §* Ocean

] & Street View (Imagelor201\DigitalGlobe 4.
@ E& Weather 201
\;'7 Gallery =z A q :
D@ Global Awareness . - * . » -,
Ry 2 Imagery/Date dMari19%2006; 625231457 9NI 14217243106 4W eleve 51611t Eye alt.28844 1t

Figure 8-7: IceMap SmartTow path displayed on Google Earth during data collection.

Displaying both IceMap and Google Earth windows, enables you to monitor ice thickness using
IceMap and the survey line position with Google Earth.

If the IceMap data collection computer does not have internet access out in the field, before
going out to the field to collect IceMap data, use Google Earth’s caching feature to save detailed
Google Earth images of the survey area. To learn more, see Appendix F, Caching Google Earth

Information.
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9 IceMap Data Collection Tips

9.1 Ice Calibrations

Every IceMap survey line should have at least one Ice Calibration to ensure the accuracy of ice
thickness measurements. It may be necessary to collect more than one ice calibration on a
survey line if conditions change during the survey. Factors that influence collecting additional ice
calibrations are:

» Construction vs. Maintenance - More ice cores are required during ice road construc-
tion than maintenance.

Proximity to Shore - more cores when close to shore

Water Depth - more cores in shallower water

» Lake vs. River - more cores on rivers due to stronger currents

» Currents - more cores on sections of lakes where there are known currents
» Streams - more cores near stream inlets into lakes

 Highly Variable Thickness - if the GPR thickness measurements are highly variable,
more cores are recommended

9.2 Collecting IceMap Data on Snow-covered Ice

It is recommended that IceMap data be collected on ice with little or no snow; this provides the
most accurate ice thickness measurements. When this is not possible, here are a few tips to
follow when collecting with snow on the ice:

Always perform your ice calibrations on the areas of thinnest ice. This will ensure that the ice
calibration is lower than actual and consequently, as the ice gets thicker, lceMap will report that
the ice is thinner than it actually is; erring on the side of caution for safety. This tip is also
recommended even when there is no snow.

Do not take the snow depth into account during ice calibrations. For instance, if the core has 16
inches of ice and 4 inches of snow then calibrate with a measurement of 16 inches. This will
decrease your ice calibration value but the thickness measurements will be most accurate in the
thinnest sections of ice, where it is most important for safety. IceMap will tend to report the ice
thickness is thinner than it actually is in the thicker areas but that is not as much of a safety issue.

Try to perform your ice calibrations where the snow thickness is typical of the area being
scanned.

When weight bearing capacity is an issue, try to avoid scanning over snow drifts as they add to
the variability in ice calibrations. Due to the insulating properties of snow, the thinnest ice is
typically below large snow drifts.

If it is not possible to avoid areas of thicker snow or where the snow thickness is varying then it is
recommended to increase the number of ice calibrations performed to ensure safety.
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9.3 Toboggan

It is important that toboggan carrying the IceMap electronics box not bounce around too much
during data collection; the less bouncing, the better the data quality. If necessary add a few
sandbags to weigh down the togoggan to reduce bouncing, compress any snow to get the GPR
sensor closer to the ice surface and track better.
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10 Reviewing and Editing Data

After exiting a line when data is being saved (Section 8.1) the data is re-displayed on the screen
from the beginning of the survey. The Minimum, Current, and Maximum Ice Thickness values
displayed in the sidebar are updated to the Minimum, Average and Maximum ice thicknesses
values for the entire line.

To stop and exit the line, on the IceMap Toolbar, click Stop D .

" 3] Oril Pads (Playback) - lceMap i [E=FEE)

BOCO®UOPOOC20
s — e e s e e e e e i e L SR S

144
IceCal
160

Core:108cm Cal:160
I

Press the Generate?eport button to cfeate a summary rdport. *
. I > vy / N1 T T

& e

lceCal Data Currently Fiducial Locations of Ice
Location Displayed Marker  Thinner than Threshold

on Screen Location

Entire Data Line Location

A
Y

Figure 10-1: The Playback Bar

10.1 Reviewing Data

When data is reviewed, IceMap displays the Playback Bar along the bottom of the screen. The
Playback Bar highlights areas of ice that are thinner than the threshold value by a series of
vertical orang lines. If the operator changes the threshold value, the Playback Bar is
automatically updated to display the thinner areas based on the new threshold value making it
easy to find all the positions of ice thinner than a specific threshold.
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The Playback bar also displays the location of every Fiducial marker (red triangle) and Ice Cal
(red squares). Click any position within the box to display that portion of the line.

Playback Mode contains most of the features available in Chapter 5 IceMap Data Acquisition
Software, except for Ice Cal, Fiducial Marker, and Google Earth.

The Info button in the bottom left corner of the IceMap image can be clicked to toggle the display
of the Line Name and Date.

LINEO2
' Mar-09-2011

Note: The View Settings options enable you to alter images. For example, the Depth Scale Max
value can be changed to display a greater or lesser depth of data, or the Position Scale Range
can be changed to display more or less data on one screen, similar to a horizontal zoom.

10.2 Editing Data

If the IceMap survey line started and/or ended on land, or crossed an area of grounded ice, the
picks in those areas are from the bottom of ice frozen to the ground surface. As a result, the auto
picker might have a hard time picking the bottom of the ice (due to low amplitude pick) and the
summary statistics will be inaccurate because of shallow grounded ice picks.

These picks affect the ice thickness statistics, such as the minimum ice thickness value and,
when in Review mode, result in more orange highlighted areas displayed below the threshold
value; it is a best practice to remove these picks from the line. IceMap's Edit mode enables you
to change these portions of a picked survey to create a cleaner, easier to read survey.
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Edit Add Remove Generate
Mode Picks  Picks Report

J

100 m 150 m 200 m 250 m 300 m 350 m 400 m 450 m

|| Drag the extents of the area to edit, then click Add or Remove Picks. Press Edit Picks when finished.
Figure 10-2: IceMap Editing Mode

The blue bar, displayed at the bottom of the screen in the playback bar, defines area of the
survey that have been picked.

10.3 IceMap Editing Toolbar

When IceMap is in Playback mode, the Ice Calibration, Fiducial Marker, and Google Earth icons
are replaced by the following icons:

Click the @ Edit icon to start and end the editing process

Click the Q Add icon to repick data in the selected area of the survey

Click the G Remove icon to delete the ice thickness information from the selected
area of the survey

Click the 'E] Generate Report icon to produce a summary report
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10.3.1 Edit a Survey

1)

2)

3)

To edit an IceMap survey, in the IceMap Editing toolbar, click Edit -
While you are in Edit Mode, the screen is frozen. You cannot scroll beyond what is dis-
played on the screen.

In the ToughBook touch screen, to select the area of the survey that you want to edit, click
and drag the arrows on each side of the green selector box to define the position range
you want to edit. Then click and drag the arrows on the top and bottom of the green
selector box to define the depth range you want to edit (see Figure 10-2).

o

* Click Remove to delete the ice thickness information from the selected area of the

survey

* Click Add @ to insert pick data into the selected survey area.

« If the automatic picker selects the wrong event (layer of snow, noise signal, etc.), rather
than the bottom of ice, press Remove to delete the current picks and use the depth
range arrows on the top and bottom of the selector box to narrow the depth range so
these other events are not inside the box. Then, click the Add button again.

Click the Edit button again to save the pick edits and navigate to another section of the
survey line.

10.3.2 Generate a Summary Report

The IceMap Report feature allows you to distill long IceMap surveys into a summary report.

—-—
Sss

=

To Generate an IceMap Report, in the Editing toolbar, click Generate Report

The IceMap Report Viewer opens to allow you to preview the report before you save it.

To complete and save the IceMap Data Summary Report:

56



IceMap 10-Reviewing and Editing Data

=] Report Viewer =8

1 of 4 b M & (2 A1 | PageWidth  ~ ExporttoPDF Refresh
Survey Name: = 5

Line05 =

il Survey Start: ;

IceMap Data Summary Report

Eastern edge of lake

Survey Summary

Survey: Line05 Survey Date: Jan 06 2012
Source File Name: Line05.ipk Survey Length: 802 m

Survey End:
Western edge of lake Measurement Interval: 046 m

Survey Start Position:
GPS (UTM - 17U): 525165 E. 5681630 N

Additional Information: Survey End Position:
GPS (UTM -17U): 525781 E, 5681287 N

Weather conditions *
were fair. Line Calibration Summary
Started and ended on
grounded ice.

Warning - No calibration data were taken with the ice data reported. Ice thicknesses are based on a calibration
setting value selected by the operator based on prior knowledge of local ice conditions or a pre-defined default.

Ice Thickness Summary
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Export Page: { Export to PDF

Figure 10-3: IceMap Data Summary Report

1) Inthe Survey Name text box, accept the default line name, or enter a name that may be
more descriptive of the work you are doing.

2) Inthe Survey Start text box, enter a description of where the survey started.
3) Inthe Survey End text box, enter a description of where the survey was completed.

4) Inthe Additional Information text box, enter any other information that will help the
analysts better understand the data they are reviewing.

For example, you could enter the weather information during the survey, the conditions of
the ice at the beginning and end of the survey, or any other observations that may pertain
to the survey.

5) The Survey Name, Survey Start, Survey End and Additional Information fields are
remembered and automatically filled in with the text from the last report. The text
backgrounds are colored orange to indicate that the information may be no longer
relevant and should be edited if necessary.
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6) Click the Edit Exception Comments button to access a table where you can enter
comments about why specific sections of Ice thickness data were excluded from the
Summary Report. Typical reasons for excluding data include grounded ice, surface
water, thick snow, stationary data and poor quality picks.

<
s Edit Exception Comments l‘:‘l_@‘éj

Select an exception to edit comment:
1 0.0m to 14.7m: Grounded ice at start

- 745.7m to 802.0m: Grounded ice at end l

Comment:

Grounded ice at end

' I OK H Cancel‘

Figure 10-4: Exception comments editor dialog.
7) Torefresh the report image after editing, click Refresh Preview.

8) Toopen the report as a PDF after you have saved it, make sure the Launch PDF After
Export button is enabled.

9) Tosave the report, click Export to PDF.

a) Inthe Save As dialog box, navigate to the folder on your computer where you want to
save this report.

b) Inthe File Name text box, type a name for the report.

The Save as type drop-down list, defaults to PDF.

c) Click Save.
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—_
= IceMap Data Summary Report
Survey Summary
Survey: IceMap Sample Report Survey Date: Jan 03 2012
Source File Name: IceMap Sample.ipk Survey Length: 6298 m

Measurement Interval: 0.25 m
Survey Start Position: North end of Lake A
GPS (UTM - 11V): 638930 E, 6922792 N

Survey End Position: Southem end of Lake A
GPS (UTM - 11V): 636467 E, 6927896 N

Calibration S

1 | 1315 | 638160 | 6923521 | 146 | 42

IceCal Value: 146

| 02 | 4711 | 637483 | 6926843 | 06

Minimum: 31 cm
31 33 15 4710 637483 £926843 31
occurs at: 4733 m 31 34 15 4710 637483 6926843 39
D 31 35 20 4714 637482 6926846 6.7
: 31 36 26 4714 637482 6926846 1.2
occurs at: 2549 m 31 37 43 4731 637482 6926850 14.0
31 38 85 4711 637483 6926843 255
Average: 53 cm
31 39 87 4711 637483 £926843 394
31 40 99 4711 637483 6926844 575
31 41 1.2 4496 637527 6926633 896

The cumulative length of all sections represents 1% of the total line length.

Additional Information

-Survey Completed by John Smith and Jane Doe

-Weather:-10C
MSrepmu!sensneMnessstaususbasedonammmdandyssbrmﬂedatanotspeaﬁcallyexdudedbyhe 10f6
and is prep: ional purp only. The spatial locations are determined by 3 GPS unit attached to the

systemandreﬁabc&yofposmonmgsimdbymeGPShafdwareandGPSsatelhewsubiny Users of this report must
seek professional review and opinion when deciding the safety of ice conditions for any activity.
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V\f%_ IceMap Data Summary Report

Exceptions

The following are areas of unusual ice conditions which were excluded from the report by operator intervention
and generally indicate off-ice zones, zones of grounded ice or areas of highly irregular ice formation which may
not be characterized accurately with automatic ice thickness analysis.

1 | 4734 | 4745 | 115 |  Repeated Data- stopped on side of road
2 6152 6298 1453 Grounded ice at the end of the survey line
The cumulative length of all sections represents 2% of the total line length.

This report presents ice thickness statistics based on automated analysis for profile data not specifically excluded by the 20of6
operator and is prepared for informational purposes only. The spatial locations are determined by a GPS unit attached to the

system and reliability of positioning is limited by the GPS hardware and GPS satellite visibility. Users of this report must

seek professional review and opinion when deciding the safety of ice conditions for any activity.
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N
= IceMap Data Summary Report
Survey Path UTM Zone 11V
6928410
Section 7
8927174 Section 6
F1
Section 5
6925938
g
£
s Section 4
6924702
Section 3
IceCal 1
6923466 Section 2
Section 1
6922230
634600 635836 637072 638308 638544 640780
Easting
Ice Thickness Profile (0 to 7000m)
Position {m)
0 1400 2800 4200 5600 7000
0 &
F1
g 20
3 IceCal 1
2 40 ool Pl iy to L)L
s i, 28 A AR . et
W N
g Ok y"%; T UL SR ‘ .Mﬁ
E Y
£ 80- ¢
=
100

This report presents ice thickness statistics based on automated analysis for profile data not specifically excludad by the

3of6

operator and is preparad for informational purposes only. The spatial locations are determined by a GPS unit attached to the

system and refiability of positioning is limited by the GPS hardware and GPS sateliite visibility. Users of this report must

seek professional review and opinion when deciding the safety of ice conditions for any activity.

61



10-Reviewing and Editing Data

IceMap

N
= IceMap Data Summary Report
Ice Thickness Section 1 (0 to 1000m)
Position (m)
0 200 400 600 800 1000
0
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2
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% 60 h"m 9’ -Q \."‘.". ‘f',‘" *"'1\'* """-" | ",M""\;" '3
£ 80-
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100 -
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This report presents ice thickness statistics based on automated analysis for profile data not specifically excluded by the 40f6
operator and is preparad for informational purposes only. The spatial locations are determined by a GPS unit attached to the

system and refiability of positioning is limited by the GPS hardware and GPS sateliite visibility. Users of this report must

seek professional review and opinion when deciding the safety of ice conditions for any activity.
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IceMap Data Summary Report

K¢

Ice Thickness Section 4 (3000 to 4000m)

Position (m)
3000 3200 3400 3800 3800 4000

20

40 -
rﬂr *’w‘\\ p,, w j"%’ ] F.‘ .\A A

-
ﬁ,:""[ l k'\.

#

60
80 -

Thickness (cm) - lceCal; 146

100 -

Ice Thickness Section 5 (4000 to 5000m)
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100-

Ice Thickness Section 6 (5000 to 6000m)
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This report presents ice thickness statistics based on automated analysis for profile data not specifically excluded by the 50of6
operator and is preparad for informational purposes only. The spatial locations are determined by 3 GPS unit attached to the

system and refiability of positioning is limited by the GPS hardware and GPS satellite visibility. Users of this report must

seek professional review and opinion when deciding the safety of ice conditions for any activity.
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—
S,
= IceMap Data Summary Report
Ice Thickness Section 7 (6000 to 7000m)
Position (m)
6000 6200 6400 6600 6800 7000
0
g
20
2
2 40
3
g it
£ 80
=
100
This report presents ice thickness statistics based on automated analysis for profile data not specifically excluded by the 60f6

operator and is preparad for informational purposes only. The spatial locations are determined by a3 GPS unit attached to the
system and reliability of positioning is limited by the GPS hardware and GPS satellite visibility. Users of this report must
seek professional review and opinion when deciding the safety of ice conditions for any activity.

Figure 10-5: Sample of an IceMap Summary Report.
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10.3.2.1 Survey Summary

» Survey: The name of the survey (the default line name, or a descriptive user-defined
name for the survey data)

Survey File Name: The file name for the data file

Survey Start and End Positions: Descriptive and/or physical position where the sur-
vey started and ended

* Survey Date: The date the survey was done, not the date the report was created
» Survey Length: The length of the survey (m/ft)
* Measurement Interval: The survey step size

10.3.2.2 Calibration Summary
* Ice Calibration #: The order position of the Ice Cal (1,2,3...)
* Ice Calibration Position: The position of the Ice Cal in the survey (m/ft)
» GPS information for start and end positions and Ice Cal positions

Ice Cal Value: The Ice Cal value at the selected position in the survey
* Measured Core Thickness: Ice thickness measured from the core

10.3.2.3 Ice Thickness Summary
* Ice Thickness Range (cm/in): A data summary of the 10 thinnest ice thicknesses

» Total Length of All Sections: A list of the 10 thinnest ice thickness ranges, from the
minimum thickness to 10 cm thicker in 1 cm increments. If units are feet, a list of the 10
thinnest ice thickness ranges, from the minimum thickness to 5 inches in 0.5 inch incre-
ments.

» Longest Continuous Section Length
Displays the total distance (m/ft):
* Length: The length of the longest continuous section (m/ft) of ice that falls within
the selected range.
* Occurs At: The line position (m/ft) where the longest continuous section occurs.

*GPS coordinates for the middle of the longest continuous section.

10.3.2.4 Additional Information

Enter any information the you want to pass on describing the conditions of the survey site;
weather, ground conditions, and so on.

10.3.2.5 Exceptions
The Exceptions section shows areas that were manually removed during editing, such as off-ice

zones, zones of grounded ice and areas of highly irregular ice formation that would not be
accurately picked with the automatic ice thickness analysis.
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10.3.2.6 GPS Plot

The GPS Plot section shows a plan map of the survey path with the GPS path shown as a thin
grey line. The locations with ice thickness information are indicated by a blue line plotted over
the survey path. IceCal positions are plotted as red squares. Fiducial Markers are plotted as red
triangles. Black X's delineate the start/end of each Ice thickness section profile shown at the end
of the IceMap Summary report.

10.3.2.7 Ice Thickness Profile

The Ice Thickness Profile shows a cross-sectional plot of ice thickness values for the entire
survey line. IceCal positions are plotted as red squares and Fiducial Markers are plotted as red
triangles.

For long profile lines, not all the ice thickness values can be plotted. For these lines, a number of
ice thickness values from a small area are combined and the minimum value plotted.

10.3.2.8 Ice Thickness Section Profiles

The Ice Thickness Profile shows cross-sectional plots of ice thickness values for a series of sub-
sections of the survey line. Each section is the same length with the length automatically
determined based on the overall length of the survey line.

IceCal positions are plotted as red squares and fiducial markers are plotted as red triangles.

For long survey lines, not all the ice thickness values can be plotted. In these cases, a number of
ice thickness values from a small area are combined and the minimum value plotted.
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10.4 Displaying a Previously Collected Line

1) Todisplay a previously collected line, in the IceMap toolbar, click Open = :
2) Inthe Open dialog box, navigate to where your data is saved

3) Selecta DT1 file.

4) Click Open.

To learn more, see Chapter 9 Reviewing and Editing Data for more details on reviewing data.

10.5 IceMap Data Processing

After acquiring data, the IceMap data files can be viewed and processed using IcePicker
Software (Chapter 13). IcePicker exports ice thickness data in CSV and Google Earth KMZ files.
CSV files can be read by many programs including Excel.

Use the optional Troubleshooting (Chapter 14) to plot map images of the IceMap data and then
export them to Google Earth.
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11 Help

11.1 Help

The Help > Help button opens a PDF version of this user’s manual.

11.2 Reset to Defaults

The Help > Reset to Defaults resets all the settings in the program back to default values. This
can be useful to troubleshoot the program if you are having problems or unexpected behaviors.

11.3 About

The Help > About option displays details of the IceMap software including a description, Version
and Release numbers and the copyright.
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12 IcePicker Software

The Sensors & Software’s IcePicker program provides estimates of ice thickness from IceMap
data files. The software automatically locates and picks the arrival time of the transmitted pulse
that has been reflected from the bottom of the ice.

The GPR cross-section and picked arrival times are displayed on the screen as a grayscale
image (with optional wiggle trace format). Incorrectly picked arrival times can be edited manually.
The final picks can be saved to, or reloaded from, a pick file.

Ice thickness estimates can be viewed or exported to spreadsheets and other applications for
plotting. The location of each ice thickness measurement is obtained either from odometer or
GPS positioning information stored in the GPR data files.

12.1 Running lcePicker

In the Ice Map SmartTow system toolbar, click thelcePicker icon

When IcePicker is launched, IceMap remains open. Any editing done in IcePicker (or IceMap)
will not be reflected in the other program until the data is reloaded.

Note: If IcePicker doesn’t launch, press Shift and click the IcePicker icon at the same time to
prompt the open dialog box to open enabling you to access the IcePicker installation file.

Navigate and select the IcePicker executable file. This only needs to be done once; the program
will remember the location of the IcePicker program.

12.2 Opening an IceMap File

1) Toopen an IceMap file, in the IcePicker toolbar, click File > Open GPR (.dt1) File.
2) Inthe Load GPR dialog box, select the file you to open.
3) Click Open.

The file opens in the Ice Picker Data Display.

12.3 IcePicker Data Display

The data file defaults to the grey-scale display shown in the Figure 12-1.

To scroll through the data, in the GPR Plot pane toolbar, press the left and right arrow buttons
GFR Flat

k. [ EF
below GPR plot, 2 Bl = | %

The GPR Plot > Options menu allows you to display the Position Axis based on Traces,
Cumulative GPS distance, or Odometer distance. The total range for the data file is shown and
the range of data displayed on the screen at one time can be changed.
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Move the mouse cursor on the data image to display information such as current GPS position
and depth above the image.

I keePickar - GPR File: C:\dataliceroadUceMapl INEY
fe Pt Ve et e  Menu

[TEHiTe [ Pafe [ Aamecha [Tice Thcines: G

on) ] | mf o] | ) i | ] ] | ] 9 ] . | < Toolbar
e 810 P g5 3 3 L 4173757 e 05>t 254D Cymulative Distance based on GPS
Cuser > Tome 8160 Amg 3201 oV Depth 0597 w

GPS Position o
L—] o0 | | 1

~—{— Depth Scale
(b3sed on Ice Calibration)

I3 E3 \ 3 u
() ‘\ Ice Calibration Location
b tics [ A and Information

o T T 0 !
Fiducial
Ice Calibration Information Marker

Figure 12-1: IcePicker display with traces plotted in grey-scale.

If GPS data is integrated with IceMap data, the trace information line above the image will display
a cumulative distance value of the mouse cursor position. This value is based on the difference
between adjacent GPS points and usually provides the most accurate positioning information if
the data was collected in Free Run (section 6.1.3.1) mode.

Fiducial Markers added during data collection are indicated along the bottom of the IcePicker
image and are labelled F1, F2, etc.

The positions of Ice Calibrations are indicated by text that is displayed along the bottom of the
IcePicker data image with the ice thickness and Ice Cal value, for example Core: 47cm.

To display the Ice Cal information on the bottom left corner of the screen, move the mouse cursor
to the Ice Cal position (Eigure 12-1).

When a fiducial marker and Ice Calibration are close together, there may not be enough room for
the Ice Cal text; in this case the position of the Ice Cal is indicated by a small x. Moving the
mouse cursor to that location will display the Ice Cal information on the bottom left corner of the
screen.

72



IceMap 12-IcePicker Software

To simultaneously display all Fiducial markers and Ice Cal values for the data line, in the
IcePicker tool bar, click the View > GPR File Info.

Figure 12-2 displays survey information from the.HD file. The Fiducial marker and Ice Cal
information, including trace number, measured ice thickness, and Ice Cal value are displayed on
the bottom of this screen.

€ File Information -LINE04 [E=E—
File:C:\data\iceroad\data\LINE 04 -
GPS added successfully! Warning: Extra traces in GPS file ignored
1Dza?: Collected with IceMap [D8018102)

2011-04-19

NUMBER OF TRACES =14735
NUMBER OF PTS/TRC =171
TIMEZERO AT POINT =17.000
TOTAL TIME WINDOW = 34.200
STARTING POSITION = 0.0000
FINAL POSITION = 73670000
STEP 5IZE USED = 0.5000
POSITION UNITS  =m
NOMINAL FREQUENCY = 500.00
ANTENNA SEPARATION = 0.1524
PULSER VOLTAGE (V) = 100
NUMBER OF STACKS =32
SURVEY MODE = Reflection
STACKING TYPE =F1
NOGGIN SERIAL# = 0000-0428-0007

m

DVL SERIAL# = 0000-5232-0009
® Y Z Positions added - LatLong
Trace Comment

557 Core:1.86m Cal:157

1630 F1

2102 F2

3632 Core:1.82m Cal:158
5017 Core:1.64m Cal:158
7141 F3
8015 F4

%

Figure 12-2: The HD file lists all the survey parameters including information on all the Ice Calibrations performed dur-
ing the collection of the line.
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12.4 Preferences
The IcePicker Preference feature enables you to change IcePicker data display settings.

1) Toopen the Preferences dialog box, in the IcePicker toolbar, click File > Preferences.

Preferences

*.Y 2 Pozition Information

) UTM GPS {*} Lat/Long GPS

{3 Odameter

Export Ice Thickness Options
i QuickMap  CS5Y = Text
[w Create Google Earth KMZ

v Launch Google Earth on Export

Units
i+ Metnc " U5 Std

.................................

Cancel Ok

Figure 12-3: Preferences dialog.

2) Use the following table as a guide to working in the Preferences dialog box:

Field Description
XYZ Position Select one of the following options to display your survey X, Y, Z position using
Information UTM GPS, Latitude/Longitude GPS, or your Odometer.

Select one of the following options to export and display your survey ice
thickness data to Quick Map, CSV, or Text.

Export Ice Thickness -Todisplay your survey data in Google Earth, click the Create Google

Options Earth KMZ option.

-Select the Launch Google Earth on Export option to automatically open
Google Earth once you export KMZ files.

Units Select the units to display and export the survey data.

3) Click OK.

Units can be set in the Preferences dialog at any time, independent of the units used during data
collection. As a result, data collected in meters, can still be displayed in feet (US Standard).
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12.4.1 Ice Calibrations

The IcePicker Ice Calibration Analysis feature is used to set the ice velocity used to determine
the ice thicknesses for the entire survey. It can be set using some or all the Ice Cals performed
during the survey or by entering a value manually.

1) Toopen the Ice Cal Analysis dialog box, in the IcePicker toolbar, click View > Ice Cal

Setting.

12.4.2 Ice Cal Analysis

Ice Cal Analysis

(v Average i Uszer

Diouble click v to wigw
crozs-zection at core location.

1E4 Drouble click row in IMCLIDE
lce Lal [mm/ns) column to include core in average.
Cancel | (]S |
Pas{m] | Core Tlem) | Pick Tlem) |lceCal | Inchude
220.2 186 187.0 163 Tes
1637.0 182 1203 165 Tes .
2203.7 164 163.4 163: . Mes ..

Figure 12-4: Ice Cal dialog to determine the ice velocity used for ice thickness calculations.

2) Use the following table as a guide to working in the Ice Cal Analysis dialog box.

The Ice Cal Analysis dialog lists details of all the Ice Cals collected on the dataline.

3) Use the following table as a guide to working in the Ice Cal Analysis Dialog box:

Field

Average

Description

Select this option to display the average Ice Cal data.

User

Select this option to use the average Ice Cal figure. The Calculator is enabled
when you choose this option.

Ice Cal (mm/ns)

box.

If you selected the User option, enter the Ice Cal amount in this text box.
If you selected the Average option, the average IceCal is displayed in this text

The Calculate button is enabled when you select the User option above.

Calculator To prompt the system to assist you to calculate an appropriate value (to learn
more, see section 11.4.3 Calculating Ice Cal).

Pos Lists the positions (m/ft.) of the Ice Cals along the survey line

CoreT Lists the ice thicknesses measured from the cores

Pick T Lists pick thicknesses from the IceMap data
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Field Description

Ice Cal Lists the calculated ice calibration value in mm/ns.

If an Average value is selected and you don’t want a specific Ice Cal included
Include in the calculation, in the Include column, double-click next to the selected Ice-
Cal to change the display word to No.

4) Toview the data image at a specific Ice Cal, double-click the row data that you want to
display. Arrows highlight the point to the data line.

12.4.3 Calculating Ice Cal

If the User option was selected in the Ice Cal Analysis dialog (Section 12.4.2), click Calculate
prompts the Calculate Ice Cal dialog box to open.

Calculate Ice Cal (mmy/ns)

1. Enter thickness and bwo way travel time.
2. Chick Calzulate buttan.

Thicknezs(cm] 100 Travel Time [ne] 128
lce Cal (mmdnz]  [159.7

...........................

i Calculate Cancel | k. |

Figure 12-5: Ice Cal calculator.

Use the Calculate IceCal dialog box to calculate an appropriate value based an Ice Thickness
and Travel Time.

1) Inthe Thickness text box, enter an amount in centimeters (cm).
2) Inthe Travel Time text box, enter an amount in nanoseconds (ns).
3) Inthe Ice Cal text box, enter an amount in millimeters per nanosecond (mm/ns).

If you do not have an Ice Cal figure, enter the theoretical value of 160.
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12.5 Picking the Bottom of Ice

To automatically pick the bottom of ice that is reflected, in the IcePicker toolbar Automatic Pick
pane, click the Pick button:.

Pick Options are suitable.

Autormatic Pick
’ E dit
Opt. Fick | [w Ficks

Note: Before pressing the Pick button, refer to the following procedure to ensure the Automatic

12.5.1 Automatic Pick Options

1) Toopen the Automatic Pick Options dialog box, in the IcePicker toolbar Automatic Pick

pane, click Opt.

Automatic Pick Options

GPS Distance Time Window

Range: 0 to 7210.6 Range: -3.20 to 30.80
Start 0.0 Start [nz] 4
End 72106 Endns)  [30.8

Type |Positive Edge

v lce Mode
Reference Pulse

(* Synthetic +

Defaults

J Level (2] [ g
[

" Learned " Direct

Cancel oK Pick

Figure 12-6: The Automatic Pick Options dialog box.

2) Enter the Data Range:

Depending on GPR Plot Options for the Position Axis, the Range displays Traces, Odom-
eter Distance, or GPS Distance.

a) Enter the desired data range for the data line. Exclude traces at the Start and/or the

End of the line that may have been collected over the ground.

3) Enter the Pick Time:

The Start Time should default to a time value just after the direct wave (the 3 or 4 strong
bands at the top of the data image). If not, click the Default button or edit the Start Time
with this value. For IceMap, the direct wave is usually over by 4 or 5 nanoseconds. The
End Time can usually be left as the default value, which is the maximum time value for

the line.
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4) Select the Ice Mode option.
5) Set the Reference Pulse to Synthetic+.
6) Click OK.

12.5.2 Picking Traces

To pick the bottom of the ice reflection, in the Automatic Pick pane, click Pick.

| IcePicker - GPR File: Ci\dataliceroad\data\LINEO4 =] )
File Plot View Help
GPR File GPR Plot Ice Thickness Automatic Pick Pick File
ICE ANALYSIS -- Thickness: 171.5cm Amp: 23.68 mV Qual: 0.96 Ice Cal: 165
CURSOR - - GPS Dist: 1199.4m Depth: 234.4cm Time: 28.7 ns Amp: 0.75 mV Trace: 2537
Time GPS -- Long:-106° 35' 35.9280" Lat: 68° 07' 16.5000" Elev: 23.4m Depth
(ns) GPS Distance (m) (cm)
939 986 1027 1079 1131 1180

Figure 12-7: The blue line indicates the pick for the bottom of the ice.

Review all picks by scrolling through the data. If the bottom of ice reflection has been picked
properly (Figure 12-7) for all the data, skip down to Ice Thickness Data (Section 12.6). If there are
problems with the picks, refer to the following sections for Re-Picking Traces (Section 12.5.3),
Editing Picks (Section 12.5.4), and Deleting Picks (Section 12.5.5)
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12.5.3 Re-Picking Traces

If you encounter a number of errors in the picked data, try re-picking the data with different pick
options.

For example, the software may pick a shallow reflector rather than the ice bottom reflection
(Eigure 12-8).

Trace # 2497 Position -> Long: -114 167 22.3900" Lat: 627 35" 19.2020" Clev: 15450 m  Dist: 831.5m
Cueon > Timo 231508 Anp - 0906 sV Depth 1 891 m  Cunent Pick 5 lon Thickoess 0249 m  PW Amp 19 14wV Qual 0500

6 #

Figure 12-8: Poor picks can be improved by increasing the Start Time so the pick window does not include the strong
signals at the surface.

To improve the percentage of successful picks:

* In the Automatic Pick Options dialog (section 13.6.1), increase the Time Window Start
Time to a value after the strong surface signals. In the example above Figure 12-8, set-
ting the Start Time to 6 ns and then selecting the Pick option again will improve the
picks.

« If the pick percentage is still low, in the Automatic Pick Options dialog select a different
Reference Pulse. The best strategy is to select a wavelet type and compare the way it
picks the bottom of the ice reflector to the previously selected wavelet form. Use the
option that correctly picks the bottom of the ice reflector consistently.
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12.5.4 Editing Picks

The blue line indicates the bottom of the ice (Figure 12-7). To correct any problems with
individual traces:

1) Inthe Automatic Pick pane, select the Edit Picks option.

2) Move the mouse cursor cross-hair to the problem trace.

To select a new pick time, move the cross-hair to a new time on the trace and then click
the mouse.

When manually editing picks, the old pick location temporarily turns red to reminds you that this
is a pick location. Refreshing the screen will remove the temporary red marks.
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12.5.5 Deleting Picks

1) Todelete a pick, in the IcePicker toolbar in the Automatic Pick pane, click the Edit Picks
option.

2) Move the mouse cursor cross-hair to the pick you want to delete.
3) On your keyboard press Delete.

The deleted picks will turn red.

To delete more than one pick, press the Delete key and the picks on either side of the
mouse cursor are deleted.

Figure 12-9: A deleted pick is displayed by a red line.
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12.6 Ice Thickness Data

1) Once all traces are picked, to display a table of ice thicknesses, in the IcePicker toolbar
click View > Ice Thickness Data.

Alternatively, in the Ice Thickness pane click View.

The data displayed in the Ice Thickness Data dialog includes position based on cumulative GPS
Distance, Ice Thickness, GPS Position in Latitude/Longitude, Elevation, Time, Signal Amplitude
and Quality of the ice thickness data. If the traces have a relatively low quality rating it could be
caused by the data that was collected on grounded ice or soil.

@ Ice Thickness Data I.—Ehj
lce Thickness Stats - Complete Line [cm) Dizplay Thickness Range [cm)
Wi 129.3 Maw: 201.4 Avg 1771 Full thickness range b ity
First Trace Sheet 1 of 3 Surnmary Report
|17 Previous | Meut ‘ Copy ‘
lce Cal: 165
Double click on any table row to wiew data centered at that trace.
Trace# |GF'S Drigtrn) |Ic:e Tlem] |L0ngitude |Latitude |Elevatinn[m] |T[ns] |.~’-‘«mp[m\a"] |E!uality |D:umment |j
54R 219.85 187.6 -106.5962608 B3.1297233 2318 2300 2262 0975
R47 219.86 187.7 -106.5962613 B2.1297233 2313 2302 2268 0.974)*
544 219,84 187.6 -106.5962617 B3.1297233 23.08| 2300 2275 0975
549 219.92 187.B -10B.5962625 B2.1297233 23.01| 23.00 2268 0977 J
550 219.95 187.7 -106.5962633 B3.1297233 2294 2302 2280 0975
5A1 219.93 187.7 1065962642 B2.1297233 22,87 2302 2289 0976
AAZ 220.02 187.7 -106.5962650 B8.1297233 2279 2302 2261 0.974)*
BAR3 220.06 187.B -10B6.5962650 B2.1297237 2277 23.00 2285 0975
Jalat:! 220.09 187.6 -106.5962650 BA.1297240 22 76| 2300 2273 0976
el 22013 187.7 -10B6.5962650 B2.1297243 2274 2302 2273 0978
il 22017 187.7 -106.5962650 B8.1297247 2273 2302 2209 0974
BAT 220.21 187.7 -10B6.5962650 B2.1297250 2271 2302 2251 0.974|Core:1.86m Cal:157
it 22228 189.3 -106.5962567 B8.1297067 2365 2320 2287 0975
BAR9 22230 189.3 -10B.59625E69 B2.1297065 23,65 23.20 2282 0976
=i 22232 189.3 -106.5962570 B8.1297063 2365 2320 2275 0975
BE1 22234 189.4 1065962572 B2.1297061 23.BB| 23.22 2274 097ai®
il 22237 1859.4 -106.5962574 B8.1297059 23BB| 2322 2202 0974)*
BE3 22239 189.4 -10B.596257E B2.1297057 23.BB| 23.22 2261 0.973)*
Jal 1! 2224 189.3 -106.5962578 B8.1297056 2366 2320 2269 0974)*
BES 22243 189.3 -10B6.5962530 B2.1297054 2367 23.20 2264 0975
a1 222 4R 1831 -106.5962581 B8.1297052 2367 2318 2209 0974
BET 22248 1831 -10B6.5962583 B2.1297050 2367 2318 2251 09758
Jal ot 22281 1831 -106.5962583 B8.1297047 2367 2318 2281 0973
BE9 22255 1831 -10B6.5962583 B2.1297043 2367 2318 2277 0978
570 22259 1831 -106.5962583 B8.1297040 2367 2318 2297 0971)*
571 22263 1831 -10B6.5962533 B2.1297037 2367 2318 2317 0.974)* ﬂ

Figure 12-10: The picked data is displayed as a spreadsheet.
Double-click in any row of the table to move the mouse cursor to that position in the data
line. The corresponding position in the data image is highlighted by arrows.

2) Compare displayed thicknesses with measured thicknesses at the Ice Cal positions. Ice
Cal information is displayed in the Comment column (as shown above). If the thickness
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is inaccurate in column labeled Ice T (m), adjust the Ice Cal value by clicking View > Ice
Cal Setting (to learn more, see Section 12.4.1 Ice Calibrations).

The column labeled Quality is represented by a number between 0 or 1 indicating the quality of
the ice thickness value. Relatively low quality values should be suspect.

When data is collected in Free Run mode (Section 6.1.3.1), the position column values represent
cumulative GPS positions. The accuracy of these values will depend on the accuracy of the GPS
used for data collection.

If the data was collected in Odometer mode (Section 6.1.3.2), the position information will
depend on the odometer calibration and possible slippage during data acquistion.

12.6.1 Ice Thickness Statistics

The ice thickness statistics for the line (minimum, maximum, and average thickness) are
displayed in the top left corner.

12.6.2 Modifying Ice Thickness File Outputs

The Display Thickness Range pane at the top of the Ice Thickness Data dialog box enables you
to modify the output.

Ice thickness files are limited to 5000 lines. If your data file has more than 5000 traces, it is
broken up into multiple sheets; the total number of sheets is indicated in the Ice Thickness Data
dialog.

To move between sheets, click Next and Previous.

To move to a specific sheet, in the First Trace text box, enter the sheet number for a specific
trace.

12.6.2.1 Display Thickness Range

1) If you only want to capture an Ice Thickness data file of ice thicknesses within a certain
range, in the Display Ice Thickness Range pane, click Modify.

2) In the Display Thickness Range dialog, uncheck the All option.

3) Enter the Minimum and Maximum ice thickness to display in the Ice Thickness File.

Display Thickness Range

[ Al Minimum [ M axirumn 40

Cancel | F, |

Setting the Maximum to a certain value is a powerful way of reporting positions thinner than ice
thickness. For example, if the Maximum is set to 50 cm, only those locations where the ice is less
than 50 cm are included in the report.
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IceMap

12.6.2.2 Summary Report

1) Inthe Summary Report pane, click Copy to copy the Ice Thickness Data to the clipboard.

2) Paste this information into another document, such as an Excel file (as shown in figure

13-11).

29 |ice Thickness Table

30 Selected Ice Thickness Range (cm All Data

31

32 Trace#

33 1 0
34 2 g
35 3 0.01
36 4 0.01
37 5 0.02
38 6 0.02
4 4 » M| Sheetl ‘Sheet? ~Sheet3 ~¥J

Ready | I3 |

182.9 -106.596
183 -106.596
183 -106.596

182.9 -106.596
183 -106.596

182.9 -106.596

GPS Dist(rIce T(cm) Longitude Latitude Elevation(T(ns)

r N
X Hd9-o-|= Bookl - Microsoft Excel o] E .
Home | Insert Page Layout Formulas Data Review View Developer  Add-Ins 2a@o@ xR

7“—':‘ Ja e ShE A = i General - 5 Conditional Formatting ~ 5’.‘”“““ Y | B %? Lﬁ
Ba- B4~ $ - % » [BBFormatasTable - 5% Delete - | [g]~
Feste BZU-|H-|& A » W 1) Cell tyes - Bromat~| @ fers foea
Clipboard 7 Font g 3| Number & Styles Cells Editing
o1s - %] v
A B c D E F G H 1 J K i
1 Ice Thickness Data Summary
2 Summary Report Date: 12/2/2011
3  Data Collection Date: 4/19/2011
4 Data Start Collection Time: 14:02:53
5 Data End Collection Time: 15:20:38
6 Source Data File: C:\data\iceroad\data\LINEO4
7 Total Line Length From GPS (m): 7210.62
8
9
10 | Ice Cal Core Data Summary
11 Pos(m) Core T(cm Pick T(cm) Ice Cal (m Used for iceCal
12 220.2 186 186.6 163 Yes
13 1697 182 180.5 165 Yes
14 2203.7 164 163 165 Yes
15
16

| 17 Ice Thickness Parameters
1_8‘ Ice Cal (mm/ns): 164
19 Ice Pick Window (ns): 4.0t030.8
20 Reference Pulse: Synthetic+
21
22
23 |Ice Thickness Statistics - All Data (cm):

24 Minimum: 128.5
25 |Maximum: 200.2
26 |Average: 176
27
28

Amp(mV) Quality Comment

68.13146 23.05 22.56 23.7 0.969 *
68.13146 23.05 22.58 23.78 0.973 *
68.13146 23.05 22.58 23.97 0.972 *
68.13146 23.06 22.56 23.82 0.969 *
68.13146 23.06 22.58 23.58 0.969 *
68.13146 23.06 22.56 23.73 0.97 *
Ml il ]
|[ED@E 100% =) Y

Figure 12-11: A Summary Report pasted an Excel spreadsheet.
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12.7 Saving the Ice Thickness Data

1) Tosave the ice thickness data to a file, In the select a file type, in the IcePicker toolbar,
click under File > Preferences (section 13.4).

2) Inthe Export Ice Thickness Options pane, select one of the following file types:

* CSV (Comma Separate Values), suitable for opening in Excel (Figure 12-12).

* QuickMap, to create an ice thickness map using the Troubleshooting (Chapter 14)
» Text (.txt)

3) Tosave your Ice Thickness file, In the IcePicker toolbar, click File > Save Ice Thickness

File.
Alternatively, in the Ice Thickness pane, click Save.
E@9-~-|= LINEO4.csv - Microsoft Excel [=][= |ﬁ
Home Insert Page Layout Formulas Data Review View Developer Add-Ins a 0 o R
% Calibri 11 - = =|=|5 Genera ~ g=Insetv X v A
Ba~| B 7 U~| A A B $-% » B 3 Delete - (@]~ Z? L?a
; Styles | .. _ Sort& Find &
I H-A- B %68 5% v | [ElFormat~ | 2~ Filterv Select~
Clipboard 1% Font . Alignment % Number » Cells Editing
P19 - 5| 52
A B C D E F G H 1 J Z
1 Source File C:\data\iceroad\data\LINEO4 [=
2 Ice pick process in window from 4.0 ns to 30.8 ns. i
3 Synthetic positive pulse.
4 Ice Cal(mm/ns): 164
5 Trace# GPS Pos(n Longitude Latitude Elevation{T(ns) Thickness Amp(mV) Quality Comment
6 E 0 -106.596 68.13146 23.05 22.564 182.879 23.7 0.969 *
7 2 0 -106.596 68.13146 23.05 22.582 183.028 23.78 0.973 *
8 3 0.01 -106.596 68.13146 23.05 22,582 183.028 23.97 0.972 *
9 4 0.01 -106.596 68.13146 23.06 22.564 182.879 23.82 0.969 *
10 5 0.02 -106.596 68.13146 23.06 22,582 183.028 23.58 0.969 *
11 6 0.02 -106.596 68.13146 23.06 22.564 182.879 23.73 0.97 *
12 7 0.02 -106.596 68.13146 23.06 22.564 182.879 23.73 0.969 *
13 8 0.03 -106.596 68.13146 23.07 22.582 183.028 23.67 0.971 *
14 9 0.03 -106.596 68.13146 23.07 22,582 183.028 23.87 0.974 *
15 10 0.03 -106.596 68.13146 23.07 22.582 183.028 23.84 0.971 *
16 11 0.04 -106.596 68.13146 23.07 22.564 182.879 23.77 0.969 *
17 12 0.04 -106.596 68.13146 23.07 22,6 183.177 23.82 0.971 *
18 13 0.05 -106.596 68.13146 23.08 22.582 183.028 24.03 0.972 *
119 14 0.05 -106.596 68.13146 23.08 22,6 183.177 23.68 0.972 *
20 15 0.05 -106.596 68.13146 23.08 22.582 183.028 23.69 0.973 *
21 16 0.06 -106.596 68.13146 23.08 22,6 183.177 23.66 0.973 *
22 17 0.06 -106.596 68.13146 23.09 22.582 183.028 23.54 0.974 *
23 18 0.07 -106.596 68.13146 23.09 22.582 183.028 23.46 0.972 *
24 19 0.07 -106.596 68.13146 23.09 22.6 183.177 234 0.973 *
25 20 0.26 -106.596 68.13145 23.09 22,6 183.177 23.24 0.975 *
26 21 0.29 -106.596 68.13145 23.1 22.618 183.326 23.2 0.972 *
27 22 0.32 -106.596 68.13145 231 22,6 183.177 2341 0.974 *
28 23 0.35 -106.596 68.13145 23.11 22.6 183.177 23.25 0.972 * v
4 4 » M| LINEO4 ~¥J NEH] T | » [1]
Ready | 73 | |[EDm 100% &) 0 om
|

Figure 12-12: An example of a spreadsheet created by IcePicker showing the picked ice thickness data based on the
Ice Cal value.
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12.8 Google Earth KMZ Files

In addition to exporting data to QuickMap, CSV, and text files, IcePicker enables you to export
KMZ files which can be opened in Google Earth.

The KMZ files generated by IcePicker contain GPS information describing the path travelled
during line collection. KMZ files also display the ice thickness information using a user-definable
color map.

12.9 Generating KMZ Files

1) Toexport picked IceMap data to Google Earth, in the section 10, IcePicker Software
menu bar, File > Preferences.

rISITITIES

K. Z Position Information

O UTHM GPS {&} Lat/Long GPS

(O Odometer

Export Ice Thickness Optlions
" QuickMap  C5¥ " Text
v Create Google Earth KMZ
v Launch Google Earth on Export

Unitz
(+ Metlric " U5 Std

Cancel |]|(

» To export KMZ files that display ice thickness information, In the Export Ice Thickness
Options pane, select the Create Google Earth KMZ option.

» Toautomatically open new KMZ files in Google Earth, in the Export Ice Thickness
Options pane, select the Launch Google Earth on Export option.

2) Click OK.
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12.10 KMZ Color Map

Saving an ice thickness file with the Create Google Earth KMZ option enabled prompts the
Google Earth KMZ Color Map dialog to open (Eigure 12-13). This feature allows you to modify
how ice thickness values are displayed in the color range.

r 3
3 Google Earth KMZ Color Map &
Colot Mapping
27cm = (" Ic2 Thickness Range ) = 118cm
27 4 ( Dynamic Colr Range ) ——p| 118
(cm) (cm)
Defaults 0K I Cancel l [
|

Figure 12-13: Color Map for Google Earth KMZ file.

The Google Earth Color Map displays the range of Ice Thickness Range above the color bar
and the Dynamic Color Range below the color bar. Entering new values in the Dynamic Color
range boxes changes the color scale applied to the ice thickness data in Google Earth.

12.10.1 Selecting a Dynamic Color Range

IcePicker Default

To match the minimum and maximum color scale options to the minimum and maximum ice
thickness data set, click Default. The color scale displays minimum ice thickness in red on the
left end of the color scale, and maximum ice thickness data as blue on the right. All the other ice
thicknesses between the minimum and maximum values are displayed as colors within the red
blue spectrum.

Use this setting to view the full range of thickness in a line and/or locate thick or thin ice data in a
single data set (Figure 12-14). However, this is not a good option for comparing multiple lines
side-by-side as each will have a different ice thickness range.
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Red =-thinice¥
Blue=-thick ice®

Figure 12-14: Google Earth image of an ice line displaying colors in full range of ice thickness.

Predefined Values

Define the Color Map with a consistent set of minimum and maximum values (Figure 12-15)
when you need to compare multiple data sets, such as lines collected in the same location over a
period of time, or lines collected adjacent to each other during the same survey.

Predefined minimum and maximum colors enable you to recognize patterns across large
sections of ice since specific ice thicknesses will always be represented by the same color.

K
8 Google Earth KMZ Color Map

=)

L

Color Mapping

27cm Ice Thickness Range

50 Dynamic Color Range

(em)

Defaults

118cm

|
l?ﬁ‘

(cm)

4

Figure 12-15: KMZ Color Map range set to a predefined ice thickness range.

Figure 12-15 shows two example data sets plotted with the same maximum and minimum
values. It can be easily seen that the ice was thinner (yellow vs. blue) when the line on the left
was collected. IcePicker remembers the range previously used to make this strategy easy to

perform.
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Image19

Red-=thinice® Red-=-thinice®
Blue=-thickice® Blue=-thickice

,0

//

Figure 12-16: Google Earth images comparing two data sets collected at the same location at different times of the
season using the same color map range (50 — 100 cm). The ice line in the image 1 displays a thinner ice pattern than
the line in image 2.

User Defined Values

The KMZ Color Map enables you to set your own minimum and maximum values; employ this
strategy to highlight thin areas in a data set. Representing ice thicknesses above a defined
threshold value and color makes it easier for you to identify thinner sections of ice.

1) Tocreate a two-color data set that splits ice thickness into above/below threshold colors,
set the minimum and maximum color scale values to the same number (Figure Figure 12-
17, Map 1).

2) In the maximum value text box, enter the value that represents your thickness threshold
(60 cm in this example).

3) To highlight the variations in ice thickness below your threshold, in the minimum value
textbox, enter the value that represents your minimum ice thickness for the data set (50
cm, see Figure 12-17, Map 2).

To see how user defined values are displayed in Google Earth, see Figure 12-17.
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IceMap

le Earth KMZ Cod 3 | S |
&5 Google £a ZColorMap | \fap-1q om0t £3 Google Earth KMZ Color Map  \f55-24] oLt
Coloe Mappng Color Mappng
S0 cm Ice Thckness Ranges 107 cm S0ecm Ice Thickness Range 107 =
1 L
—1 1 1
[ 60 Py a: Cower ylangs 60 [ =0 Dynamc Color Range [—%437
(em) [em) y fem) (em) |
L "
Defais ] oK Delouks ] ox | Cancel JJ

Red-=thinice-(<60-cm)f
Blue=thickice-(>60-cm)T

Color:: =thindce-(<60-cm)T
Blue = thick ice-(>60-cm )¢

Figure 12-17: Google Earth image of an ice thickness line with the color scale set to a threshold value. Map 1 displays
minimum and maximum threshold values. Map 2 displays minimum values set to 50 cm.
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12.10.2 Google Earth Limitations

Due to Google Earth limitations, ice thickness points cannot be closer than about 1.5 meters (5
feet) and the maximum number of points in one KMZ file cannot exceed 5000. If either case is
exceeded, points are grouped and displayed as single value.

The IcePicker Google Earth (KMZ) files always display the minimum ice thicknesses. If the ice
thickness data have been grouped, for safety reasons, the KMZ file will plot the thinnest point of
the grouped ice thickness points.

T coogetamn . - — F— (=@ = T
File Edit View Tools Add Help -
LSearch | O solsele] @& (& (1] [=aEm

|| FlyTo | FindBusinesses | Directions

Fly to e.g., Hotels near JFK

-]
v Places |
# Untitled Placemark -
& Untitled Placemark 2
B & Unfitied Placemark Distance: 5802.0 m
& Untitled Placemark ! \ Easting = 638573.36 m
& Untitled Placemark Northing = 692287028 m
A &) Untitled Path Elevation =129.20 m
4 [@ S Temporary Places
s W& LN Avg Ice Thickness = 82 cm
@ Crasted b &s. Min Ice Thickness = 81 cm
y Sensors & S... 2 o
TN T Max Ice thickness = 82 cm
:'1"'\"'"‘”’" Thickness: 22 Number of Measurements = 4
> V1B Fiducials

[« i) (2]+]&)
v Layers | Earth Gallery » |
4 12 Pprimary Database

v [E1F Borders and Labels

O @ Places

s 2 Photos

v [C1 & 30 Buildings

4 Ocean

b [ 3% Weather

> Clge Gallery

4 9 Global Awareness
4 D More

Figure 12-18: Clicking a point in Google Earth displays information about the point including GPS position and
whether it has been averaged with other points.

To determine whether ice thickness points have been grouped:

1) Plot the KMZ file.
2) Zoom in to locate and then click an individual point in the survey (Figure 12-18).

A text box opens displaying details of the point you selected:

+ the number of data points grouped together to generate that Google Earth point
* the maximum, minimum, and average ice thicknesses of all the points in the group
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« If the point has not been grouped, the maximum, minimum, and average values will be
the same

To avoid grouping data points, separate IceMap lines longer than 7.5 km (4 mi 1100yds) into two
or more KMZ files:

1) Inthe IcePicker toolbar, in the Automatic Pick pane, click Opt, (options).
2) Inthe GPS Distance pane, enter a Start and End range to save to the KMZ file.
Example:

You have a file contains 10,000 traces:

1) Inthe Automatic Pick Options dialog (Figure 12-6), enter a Start range point of 1 and
an End range point of 5000.

2) Pick the data.
3) Save the ice thickness data and Google Earth KMZ files.

4) Inthe Automatic Pick Options dialog, select traces 5001 to 10,000, pick the data and
then save a second Google Earth KMZ file.

Google Earth enables you to display multiple KMZ files at the same time.
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13 Troubleshooting

IceMap is designed to minimize user problems; however, all electronic devices are subject to
possible failure. Use the following solutions should you have an issue with your IceMap system.

13.1 Power Supply Problem

If you find that your system is trying to run a system is insufficient power, the system battery may
be dead or have a low voltage.

1) Tocheck your battery level, in the System Settings Menu (Chapter 6), click the Status tab
and check the battery level.

Z| System Settings ‘ “ @Y
- N

:General | Advanced | Status

Battery |

Temperature |

Wi-Fi |

[Software]
IceMap V1
2011-00023-00

m > I I I

[NIC]
Name = IceMap0000
Serial# = 0043-4925-0022

[GPR]

Copy Info

| oK || Cancel |

a) If the level is below the yellow threshold, the battery needs to be recharged or
replace.

b) If the battery level is sufficient but the system still is not running, check that the light
on the connector to the Noggin is on. If this light is off then there is a problem with the

connection from the NIC to the Noggin.
2) Check the battery cable from the NIC to the Noggin GPR Sensor.

3) Check the battery voltage with a voltmeter.
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4)

Try to do this while the battery is still attached to the IceMap system to get a true measure
of the voltage while under load (it will be necessary to open the battery case or belt bat-
tery case and connect the voltmeter to the positive and negative battery terminals).

If the battery has a low voltage or seems dead, try the system with another battery (if
available), or give the battery a good 12-14 hour charge and try running the system again.

c) If the battery does not charge up to 12 Volts or more, it should be replaced.

IceMap batteries are fused to protect the system.
a) Open the battery case and check that the 10 Amp fuse is OK.

b) If necessary, replace it with one of the spare fuses available inside the battery case.

c) The smaller belt batteries available for the SmartHandle systems are also fused.
Remove the battery from padded casing and check the 5 Amp fuse. Replace the fuse
if necessary.

Note: Be cautious of attempting to power the IceMap system through a 12v power pot (like a car
lighter). These kind of power connections can be temperamental; they can disconnect for a split
second when hitting a bump, causing the system to shut down and loose data for the current line.

13.2 Connection Problem

If the system power supply is OK but the Noggin GPR Sensor does not respond there may be a
communication failure between the NIC and the Noggin.

If an error occurs, an error message will appear on the lceMap screen:

1)
2)

3)

4)

5)

Disconnect the power source to completely shut down the system.

Make sure that cable connectors are protected from high tension (this is the most likely
break point).

Disconnect the cables and check for damage.

a) Check for bent pins on the cable or on the 37 pin connection on the back of the NIC
and carefully straighten them with needle-nosed pliers.

b) Clean out any dirt, moisture, oil, etc. and reconnect, ensuring that all cable
connections are tightly secured.

c) Sometimes vibrations cause the cable connections to loosen just a bit and break
contact and this can cause errors.

Disconnecting cables and reconnecting them may provide a better contact and solve the
problem.

Power the system back on and try running the system again.
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If the power supply and cable are OK, the problem is likely a failure of the Noggin GPR Sensor or
the NIC. These components have no user-serviceable parts so it will have to be returned to
Sensors & Software Inc. for inspection and possible repair (see Section 13.8).

13.3 Computer Problem

The computer should be handled with care. If the computer does not power up and boot up, there
may be a problem with the CPU or the storage media. Ifthis occurs, contact Sensors & Software
Inc.

13.4 WiFi Connection

Connection issues may be caused by the amount of metal between the PC and the sled,;
Specifically the tow vehicle itself. If the tow vehicle has an external rear mounted cab or fuel tank
you may nheed to change then the location of the PC, or use an external antenna improve
communication between the computer and the Noggin sensor.

13.5 Noggin Problem

When the IceMap system is powered-up for data collection it runs through a system initialization
sequence and a message will be displayed on the screen for a few seconds.

An error message indicates an internal problem with the Noggin. If an error occurs, power the
system down, check connections (see Section 13.2), power it up again, and retry data
acquisition.

If the error persists, contact Sensors & Software Inc. (see Section 13.8).

13.6 Odometer Problem

Ensure adequate power supply to GPS and Transmission Odometer. Make sure odometers are
properly calibrated.

13.7 Creating a Test Line for Data Quality
One of the best ways of detecting problems with the GPR system is:

1) Shortly after receiving the system and getting comfortable with its operation, collect a line
of data at a convenient, easily accessible location.

The line does not have to be too long but 10 meters is a good guide. This data line should
be saved electronically and perhaps plotted out on paper and dated.

2) Collect a test line every 6 months and, by reviewing the previous data, system problems
can be detected early. If there is a suspected problem with the system, this test line could
be collected and compared with earlier tests.
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13.8 Contacting Sensors & Software Inc.

If you develop problems with your IceMap system, contact your agent or Sensors & Software Inc.

Sensors & Software Inc.’s hours of operation are 9:00 AM to 5:00 PM Eastern Standard Time,
Monday to Friday. You can contact Sensors & Software Inc. at:

Sensors & Software Inc.
1040 Stacey Court
Mississauga, Ontario
Canada L4W 2X8
Tel: (905) 624-8909
Fax: (905) 624-9365
E-mail: sales@sensoft.ca
Website: http://www.sensoft.ca/

When contacting Sensors & Software Inc., please have the following information available:

* Noggin and NIC Serial Numbers. This information is available under the System Set-
tings > Status tab (see Section 6.3)

= N
=] System Settings ‘ w lﬁ;
__ |

iGeneral ] Advanced Status \

Battery |

Temperature |

Wi-Fi |

[Software]
IceMap V1
2011-00023-00

m > I I I

[NIC]
Name = lceMap0000
Serial# = 0043-4925-0022

[GPR] -

Copy Info

l OK H Cancel ‘

* Version number of the Icemap data acquisition software. This is available under the
Help > About menu (see Section 11.3)

* The error number or message appearing

* A brief description of when the error is happening and the operating conditions (temper-
ature, humidity, sunshine, system, and survey setup, etc.)
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14

14.1

14.2

Care and Maintenance

Battery Care

IceMap systems use 12-volt sealed lead acid batteries. They are fused with a 10 Amp
fuse to protect them from short circuit damage

The IceMap SmartTow contains an 18 Amp-hour battery. This battery unit should run
the IceMap system for 6-8 hours before recharging is necessary.

If long days of data surveying are typical, is a best practice to carry a second battery

If batteries are maintained in a charged condition they will give long life and reliable ser-
vice. Improper use and lack of maintenance will greatly reduce their life.

Sealed lead acid batteries should never be left in a discharged condition for any period
of time. Charge the batteries as soon as possible after use

Charge batteries at room temperature whenever possible

The IceMap system contains a voltage monitoring circuit that will turn off the unit when
the input voltage drops below 10.2 volts

If a battery has been deeply discharged or left in a discharged condition for some period
of time it may not accept a charge immediately when connected to the charger (The fast
charge LED will not light). If the fast charge light does not come on within six hours, the
battery should be considered damaged and be discarded

Do not assume that a battery that is still charging after eight hours is nearing the end of
its charge cycle. Typical charging time for an empty battery is 12-14 hours from start of
fast charge

Ensure that the batteries are fully charged before storing. If practical, store the batteries
in a cool place, 10-c (a refrigerator is ideal), but make sure the temperature is not likely
to drop below -30°C or the electrolyte may freeze and possibly split the case

Cable Care

The cable connectors, as well as the connectors on the Noggin, NIC, and PoE Box
need to stay clean and free of dust and moisture. Use a brush or air spray to clean dust,
lint, and other foreign particles from these connectors

When the system is not being used, make sure the connections are covered to prevent
dust and moisture from collecting inside. If the connectors are exposed, cover them with
some sort of dust cap.

Cables are designed to be as tough as practical

Careless use of cables, such as making them carry loads that they are not designed for
can cause internal damage

Connectors are weak points in any system. With the use of this product in rough, dusty
and outdoor environments, you can minimize potential down time by treating the cables
and connectors with respect
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3) Cables and connectors are not designed to suspend or tow or otherwise carry the weight
of systems. They are part of the electronic circuit and should be treated accordingly.
When not in use they should be placed in their storage box.

14.3 Storage Cases

Equipment that is transported and stored loosely is more susceptible to damage. All equipment
should be stored in its shipping case or a storage box. Sensors & Software has shipping cases
available as options.

14.4 Spare Parts

For customers working in remote areas, or if downtime in the field is unacceptable, consider
buying spare parts such as extra cables, batteries, and chargers.
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15 Case Studies

This section shows some examples of IceMap data.

15.1 Fresh Water Ice

-148.956 -148.957 -148.958
69.972 69.972 69.973

GPS Position (Lat/Long)
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. ot AN - LI e, ERE

fresh water

6

-148.956 -148.957 -148.958 -148.960
69.972 69.972 69.973 69.973

GPS Position (Lat/Long)

Figure 15-1: Typical data of ice over fresh water.
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15.2 Grounded Ice on Sandbars
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Figure 15-2: Weak reflections in the data image may be caused by ice frozen to the bottom.
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15.3 Grounded Shore Ice
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Figure 15-3: Weak reflections near shore are usually caused by ice frozen to the bottom.
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15.4 Grounded Shore Ice with Wet Sediments
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Figure 15-4: Weak reflections near the shore are usually caused by ice frozen to the bottom. The deeper strong reflec-
tion is the interface between frozen ground and wet ground.
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15.5 Sealce
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Figure 15-5: Sea ice has different properties than fresh water ice. Sometimes, depending on the crystal orientation
and age of the ice, it attenuates the GPR signal resulting in very weak reflections. Re-collecting the data with the GPR
turned 90 degrees usually improves the strength of the ice bottom reflector (see Section 2.2).
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Appendix A Special Considerations for Sea Ice

A-1 Antenna Orientation

Unlike fresh water ice, sea ice is anisotropic (of unequal physical properties along different axes)
with respect to GPR signals. This means that GPR signals penetrate through the ice better when
the GPR antennas are in one orientation than in other orientations. As a result, the ice/water
interface may seem to fade in and out or sometimes may not be visible at all.

Example: data displayed in Figure A-1 was collected with the antenna oriented in line with the
direction of motion of survey line. With the antenna in this orientation, there is no evidence of the
sea ice/water boundary. There appears to be a response around the 12.75 ns (about 1.0 m)
position that could be misinterpreted as the sea ice/water interface since it is the strongest
reflection evident in the data. However, based on drilling information, it is not the bottom of ice
reflector and most likely a multiple of the snow/ice interface.

Depth (m)

u] S0 100 150 Z00 250 300

Pozicion (m)

Figure A-1 Sea ice profiling with the antenna oriented parallel to the survey line. Note that the sea ice/water inter-
face, which should be around 1m, is not visible.

Figure A-2 displays approximately the same data as Figure A-1, but data for this survey line was
collected with the antenna rotated 90 degrees so that it was perpendicular to the direction ofthe
survey line. The sea ice/water boundary is now clearly defined at around 17ns (about 1.01 m).

L

i MWMF’ W’ ‘*"‘w "\..-n

Depth [(m)

u} o0 100 150 200 2350 300

Figure A-2 Sea ice profiling with the antenna rotated 90 degrees from the direction of the survey line (perpendicu-
lar).The sea ice/water interface is now visible at about 1m of depth.
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Figure A-1 shows that sea ice, when compared to typical freshwater ice, can return significantly
more reflections in the data image. These reflections can be caused by the actual structure in the
ice and snow/ice reflections and multiples. These extra reflections can easily be misinterpreted

as the bottom of the ice. Drilling, at least initially, is necessary to confirm the actual ice thickness.

To highlight how sea ice return extra reflections compare Figures A-3 and A-4. the results
displayed in Figure A-3 were gathered with the antenna oriented in line with the direction of
survey line. in this image the sea ice/water interface is clearly visible.

In Figure A-4, the antenna was rotated 90 degrees so that it is oriented perpendicular to the
direction of the survey line. While the sea ice/water boundary is still evident, it is much weaker
than that observed in Figure A-3. Near the end of line in Figure A-4, the sea ice/water boundary
response becomes much stronger, but in this case it was a result of the vehicle turning around
rather than a reorientation of the preferred axis in the sea ice.

Depth [(m)

[} o0 100 130 200 250 300

Po=ition (m)

Figure A-3 Sea ice profiling shows the sea ice/water interface with the antenna oriented in the same direction as the
survey line (parallel).
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Figure A-4 Sea ice profiling shows the sea/ice interface with the antenna oriented 90 degrees to the survey line (per-
pendicular). Notice that the sea ice/water interface is still visible but much weaker.
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In the first 2000 traces, the sea ice/water reflection is evident until around the 1500m position. At
approximately 1500m the position of the antenna was rotated 90 degrees. The lost signal
instantly reappears on the next section. The reflection is again lost between 2000-2200m and
2500-2750m but the antenna was not rotated. From position 3000m to 6860m, a strong response
is observed for the sea ice/water interface. Around position 7064m, the vehicle made the
transition from snow covered to a ploughed section. The tail end of the last section shows the
transition moving off the ice onto land.
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Figure A-5 An 8000 meter long section to show how often it may be necessary to rotate the antenna. The total sec-
tion is broken into 4 parts, each one approximately 2000 meters long
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A-2 Signal Strength and Gain Settings

As mentioned in the previous section, when collecting ice profiling data over sea ice, the signal
strength (amplitude) is much smaller than that observed in freshwater ice data. Because of this,
gain settings are crucial for displaying a good sea ice profiling image.

Make sure that the Ice setting is set to Sea Ice. You may need to increase the Gain setting during
data collection.
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Appendix B Caching Google Earth Information

B-1 Background

GPR data from a variety of Sensors & Software GPR systems and software packages can be dis-
played in Google Earth. When the PC is connected to the internet, Google Earth automatically
updates surface images as users navigate around the Earth. When no internet connection is
available, Google Earth can display surface images that have been previously viewed and saved
(cached) into the PC memory. This allows GPR data to be viewed in Google Earth at anytime,
anywhere in the world with no internet access required.

The following procedure outlines how to cache Google Earth images on a field PC so GPR data
images can be overlain on high resolution surface images when there is no internet connection.

B-2 Google Earth Cache Settings

1. Make sure that the PC is connected to the internet and that Google Earth ver-
sion 6 (or higher) is installed.

2. Launch Google Earth; select Tools — Options on the toolbar. Select the
Cache tab.

3D View Cache | Touring | Navigation | General |

Maximum memaory cache size is dependent on the amount of physical memory installed on this system.
Disk cache size may be up to 2000MB.

Memory Cache Size (MB): I 1024

Disk Cache Size (MB): | 2000

Clear memory cache | Clear disk cache |

To delete the cache file, you need to be logged out.

Delete cache file |

Restore Defaults | QK | Cancel | Apply I

3. Verify that the Disk Cache Size (MB) is set to 2000.
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4. Verify that the Memory Cache Size (MB) is set to the maximum value forthe
PC.

To determine this, enter a value of 2000 and select Apply. Google Earth will automatically
determine the maximum available Memory Cache for the PC, display a NOTICE MESSAGE
and set the value.

5. Click OK.

6. Click OK to exit the Google Earth Options dialog box.

B-3 Caching Google Earth Images

Navigate in Google Earth to the GPR survey location. Make sure to zoom in on all potential sur-
vey areas so the desired image resolution is achieved. Google Earth automatically saves the
viewed images to the PC so that they are available when there is no internet connection. A max-
imum of 2000 MB of images can be saved; once this limit is reached the oldest images are
replaced with newer ones.

B-4 Using Cached Google Earth Images

When Google Earth is accessed with no internet connection available, a warning message is
automatically displayed indicating that there is no connection. The message asks the user to per-
form a diagnostic test to resolve the problem. Users should select No. Google Earth will launch
normally and display only the images previously cached.

& wamos x|

Google Earth could not contact the authentication server to activate your session.The

! application will continue to operate but will only display data available locally (in cache).
For information about how to resolve the problem, would you like to run a diagnostic
test? This test attempts to detect settings on your computer that might prevent Google
Earth from functioning properly.

Yes Mo

When exiting Google Earth, a message appears asking if the user wants to save their GPR data
into the “My Places” folder. If the user would like to retain the GPR data images for future refer-
ence, select Save; otherwise select Discard to prevent the My Places folder from becoming clut-
tered with numerous data images. Saved data resides in the Google Earth program.
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Appendix C  GPR Emissions, Interference and Regulations

All governments have regulations on the level of electromagnetic emissions that an electronic
apparatus can emit. The objective is to assure that one apparatus or device does not interfere
with any other apparatus or device in such a way as to make the other apparatus non-functional.

Sensors & Software Inc. extensively test their pulseEKKO, Noggin and Conquest subsurface
imaging products using independent professional testing houses and comply with latest regula-
tions of the USA, Canada, European Community, and other major jurisdictions on the matter of
emissions.

GPR instruments are considered to be UWB (ultra-wideband) devices. The regulatory regimes
worldwide are devising new rules for UWB devices. Sensors & Software Inc. maintains close
contact with the regulators to help guide standard development and assure that all products con-
form. You should continually monitor the "News" link on our website (www.sensoft.ca) for updates
on standards.

Electronic devices have not always been designed for with immunity in mind. If a GPR instrument
is placed in close proximity to an electronic device, interference may occur. While there have
been no substantiated reports of interference to date, if any unusual behavior is observed on
nearby devices, test if the disturbance starts and stops when the GPR instrument is turned on
and off. If interference is confirmed, stop using the GPR.

Refer to the following sections to learn about specific GPR guidelines in specific jurisdictions.
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C-1 FCC Regulations (USA)

This device complies with Part 15 of the USA Federal Communications Commission (FCC)
Rules. Operation in the USA is subject to the following two conditions:

1. this device may not cause harmful interference

2. this device must accept any interference received, including interferencethat
may cause undesired operation.

Part 15 — User Information

This equipment has been tested and found to comply with the limits for a Class A digital device,
where applicable, and for an ultrawide bandwidth (UWB) device where applicable, pursuant to
Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a commercial environment. This equip-
ment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio communica-
tions. Operation of this equipment in a residential area is likely to cause harmful interference in
which case the user will be required to correct the interference at his own expense.

WARNING

Changes or Modifications not expressly approved by Sensors & Software Inc. could void the
user’s authority to operate the equipment.

Certification of this equipment has been carried out using approved cables and peripheral
devices. The use of non-approved or modified cables and peripheral devices constitutesa
Change or Modification outlined in the warning above.

Operating Restrictions

Operation of this device is limited to purposes associated with law enforcement, fire fighting,
emergency rescue, scientific research, commercial mining, or construction. Parties operating this
equipment must be eligible for licensing under the provisions of Part 90 of this chapter.

FCC Interpretation of Operation Restrictions issued July 12, 2002
(FCC Order DA02-1658, paragraph 9)

The regulations contain restrictions on the parties that are eligible to operate imaging systems. *

Under the new regulations, GPRs and wall imaging systems may be used only by law enforce-
ment, fire and emergency rescue organizations, by scientific research institutes, by commercial
mining companies, and by construction companies. Since the adoption of the Order, we have
received several inquiries from the operators of GPRs and wall imaging systems noting that
these devices often are not operated by the users listed in the regulations but are operated under
contract by personnel specifically trained in the operation of these devices. We do not believe

1. See 47 C.F.R. §815.509(b), 15.511(b), and 15.513(b)
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that the recent adoption of the UWB rules should disrupt the critical safety services that can be
performed effectively only through the use of GPRs and wall imaging systems. We viewed these
operating restrictions in the broadest of terms. For example, we believe that the limitation on the
use of GPRs and wall imaging systems by construction companies encompasses the inspection
of buildings, roadways, bridges and runways even if the inspection finds no damage to the struc-
ture and construction does not actually result from the inspection; the intended purpose of the
operation of the UWB device is to determine if construction is required. We also believe that the
GPRs and wall imaging systems may be operated for one of the purposes described in the regu-
lations but need not be operated directly by one of the described parties. For example, a GPR
may be operated by a private company investigating forensic evidence for a local police depart-
ment.

FCC Permitted Mode of Usage

The GPR antenna must be kept on the surface to be in compliance with FCC regulations. Use of
the antenna is not permitted if it is lifted off the surface. Use as a through-the-wall imaging device
is prohibited.

GPR Use Coordination

FCC regulation 15.525(c) (updated in February 2007) requires users of GPR equipment to coor-
dinate the use of their GPR equipment as described below:

TITLE 47--TELECOMMUNICATION

CHAPTER I--FEDERAL COMMUNICATIONS COMMISSION
PART 15 _RADIO FREQUENCY DEVICES

Subpart F_Ultra-Wideband Operation Sec.

15.525 Coordination requirements.

(a) UWB imaging systems require coordination through the FCC before the equipment may be
used. The operator shall comply with any constraints on equipment usage resulting from this
coordination.

(b) The users of UWB imaging devices shall supply operational areas to the FCC Office of
Engineering and Technology, which shall coordinate this information with the Federal Govern-
ment through the National Telecommunications and Information Administration. The information
provided by the UWB operator shall include the name, address and other pertinent contactinfor-
mation of the user, the desired geographical area(s) of operation, and the FCC ID number and
other nomenclature of the UWB device. If the imaging device is intended to be used for mobile
applications, the geographical area(s) of operation may be the state(s) or county(ies) in which the
equipment will be operated. The operator of an imaging system used for fixed operation shall
supply a specific geographical location or the address at which the equipment will be operated.
This material shall be submitted to:

Frequency Coordination Branch, OET
Federal Communications Commission
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445 12" Street, SW, Washington, D.C.
20554
Attn: UWB Coordination

(Sensors & Software Inc. Note: The form given on the following page is a suggested format for
performing the coordination.)

(c) The manufacturers, or their authorized sales agents, must inform purchasers and users of
their systems of the requirement to undertake detailed coordination of operational areas with the
FCC prior to the equipment being operated.

(d) Users of authorized, coordinated UWB systems may transfer them to other qualified users
and to different locations upon coordination of change of ownership or location to the FCC and
coordination with existing authorized operations.

(e) The FCC/NTIA coordination report shall identify those geographical areas within which the
operation of an imaging system requires additional coordination or within which the operation of
an imaging system is prohibited. If additional coordination is required for operation within specific
geographical areas, a local coordination contact will be provided. Except for operation within
these designated areas, once the information requested on the UWB imaging system is submit-
ted to the FCC no additional coordination with the FCC is required provided the reported areas of
operation do not change. If the area of operation changes, updated information shall be submit-
ted to the FCC following the procedure in paragraph (b) of this section.

(H The coordination of routine UWB operations shall not take longer than 15 business days
from the receipt of the coordination request by NTIA. Special temporary operations may be han-
dled with an expedited turn-around time when circumstances warrant. The operation of UWB
systems in emergency situations involving the safety of life or property may occur without coordi-
nation provided a notification procedure, similar to that contained in Sec. 2.405(a) through (e) of
this chapter, is followed by the UWB equipment user.[67 FR 34856, May 16, 2002, as amended
at 68 FR 19751, Apr. 22, 2003]

Effective Date Note: At 68 FR 19751, Apr. 22, 2003, Sec. 15.525 was amended by revising
Page 925 paragraphs (b) and (e). This amendment contains information collection and record-
keeping requirements and will not become effective until approval has been given by the Office of
Management and Budget.
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FCC GROUND PENETRATING RADAR COORDINATION NOTICE

NAME:

ADDRESS:

CONTACT INFORMATION [CONTACT NAME AND PHONE NUMBER]:

AREA OF OPERATION [COUNTIES, STATES OR LARGER AREAS]:

FCC ID: [E.G. QIQ-NOGGIN100 For NoGGIN 100 sysTEM, QJQ-NOGGIN250 ForR NOGGIN 250
SYSTEM, QJQ-NOGGIN500 FOR NOGGIN 500 sysTeM, QJQ-NOGGIN1000 ForR NOGGIN 1000 sys-
TEM]

EQUIPMENT NOMENCLATURE: [E.G. NOGGIN 250]

Send the information to:

Frequency Coordination Branch., OET
Federal Communications Commission

445 12 Street, SW
Washington, D.C. 20554
ATTN: UWB Coordination
Fax: 202-418-1944

INFORMATION PROVIDED IS DEEMED CONFIDENTIAL
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C-2 ETSI Regulations for the EC (European Community)

In the European Community (EC), GPR instruments must conform to ETSI (European Technical
Standards Institute) standard EN 302 066-1 v1.2.1. Details on individual country requirements for
licensing are coordinated with this standard. For more information, contact Sensors & Software’s
technical staff.

All Sensors & Software ground penetrating radar (GPR) products offered for sale in European
Community countries or countries adhering to ETSI standards are tested to comply with EN 302
066 v1.2.1.

For those who wish to get more detailed information, they should acquire copies of the following
documents available from ETSI.

ETSI EN 302 066-1 V1.2.1 (February 2008) Electromagnetic compatibility and Radio spectrum
Matters (ERM); Ground and Wall- Probing Radar applications (GPR/WPR) imaging systems;
Part 1: Technical characteristics and test methods

ETSI EN 302 066-2 VV1.2.1 (February 2008) Electromagnetic compatibility and Radio spectrum
Matters (ERM); Ground and Wall- Probing Radar applications (GPR/WPR) imaging systems;
Part 2: Harmonized EN covering essential requirements of article 3.2 of the R&TTE Directive

ETSI TR 101 994-2 V1.1.2 (March 2008) Electromagnetic compatibility and Radio spectrum Mat-
ters (ERM); Short Range Devices (SRD); Technical characteristics for SRD equipment using
Ultra Wide Band technology (UWB); Part 2: Ground- and Wall- Probing Radar applications; Sys-
tem Reference Document
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C-3 Industry Canada Regulations - English

Industry Canada published it regulations for ground penetrating radar (GPR) on Mar 29 2009 as
part of the RSS-220 titled 'Devices Using Ultra-Wideband (UWB) Technology'.

Industry Canada has made a unique exception for GPR by not requiring user licensing. The user
does have to comply with the following directives:

(1) This Ground Penetrating Radar Device shall be operated only when in contact with or within
1 m of the ground.

2. This Ground Penetrating Radar Device shall be operated only by law enforce-
ment agencies, scientific research institutes, commercial mining companies,
construction companies, and emergency rescue or fire fighting organizations.

Should the ground penetrating radar be used in a wall-penetrating mode then the following
restriction should be noted by the user:

() This In-wall Radar Imaging Device shall be operated where the device is directed at the wall
and in contact with or within 20 cm of the wall surface.

2. This In-wall Radar Imaging Device shall be operated only by law enforcement
agencies, scientific research institutes, commercial mining companies, con-
struction companies, and emergency rescue or fire fighting organizations.

Since operation of GPR is on a licence-exempt basis, the user must accept the following:

Operation is subject to the following two conditions: (1) this device may not cause interference,
and (2) this device must accept any interference, including interference that may cause undes-
ired operation of the device.
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C-4 Reéglement d'Industrie Canada - Francgais

Industrie Canada a publié des réglements pour les appareils géoradar (GPR) le 29 mars 2009,
dans le cadre du RSS-220 intitulé "Dispositifs utilisant la bande ultra-large (UWB)".

Industrie Canada a faite une exception unique pour GPR en n'exigeant pas de licence par utili-
sateur. L'utilisateur doit se conformer aux directives suivantes:

(1) Ce géoradar périphérique doit étre utilisé que lorsqu'il est en contact avec ou moins de 1 m
du sol.

2. Ce geéoradar périphérique doit étre utilisé que par les organisations d'applica-
tion de la loi, les instituts de recherche scientifique, des sociétés miniéres
commerciales, entreprises de construction et de secours d'urgence ou des
organisations de lutte contre les incendies.

Si le géoradar est utilisé dans un mode de pénétration au mur, la restriction suivante est a noter
par l'utilisateur:

(1) Ce dispositif d'imagerie radar doit étre utilisé lorsque I'appareil est orienté vers le mur et en
contact avec ou dans les 20 cm de la surface du mur.

2. Ce dispositif d'imagerie radar doit étre utilisé que par les organisations d'appli-
cation de la loi, les instituts de recherche scientifique, des sociétés minieres
commerciales, entreprises de construction et de secours d'urgence ou des
organisations de lutte contre les incendies.

Parce que l'exploitation de GPR est sur une base exempte de licence, I'utilisateur doit accepter le
texte suivant:

La fonctionnement est soumis aux deux conditions suivantes: (1) cet appareil ne peut pas provo-
guer d'interférences et (2) cet appareil doit accepter toute interférence, y compris les inter-
férences qui peuvent causer un mauvais fonctionnement du dispositif.
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Appendix D Instrument Interference

Immunity regulations place the onus on instrument/apparatus/device manufacturers to assure
that extraneous interference will not unduly cause an instrument/apparatus/device to stop func-
tioning or to function in a faulty manner.

Based on independent testing house measurements, Sensors & Software Inc. systems comply
with regulations in Canada, USA, European Community, and most other jurisdictions. GPR
devices can sense electromagnetic fields; external sources of electromagnetic fields, such as TV
stations, radio stations, and cell phones, can cause signals detectable by a GPR which may
degrade the quality of the data that a GPR device records and displays.

Such interference is unavoidable, but sensible survey practice and operation by an experienced
GPR practitioner can minimize such problems. In some geographic areas emissions from exter-
nal sources may be so large as to preclude useful measurements. Such conditions are readily
recognized and accepted by the professional geophysical community as a fundamental limitation
of geophysical survey practice. This type of interference present in GPR recordings is not consid-
ered as an equipment fault or as a failure to comply with immunity regulations.
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Appendix E  Safety Around Explosive Devices

Concerns have been expressed regarding the hazard of GPR products being used near blasting
caps and Unexploded Ordnance (UXO). Experience with blasting caps indicates that the power
of Sensors & Software Inc.’s GPR products is not sufficient to trigger blasting caps. Based on a
conservative independent testing house analysis, it is considered a precautionary best practice
to keep the GPR transmitters at least 5 feet (2m) away from blasting caps.

Some customers carry out experimental trials with their blasting devices to conform to safety reg-
ulations. Sensors & Software recommends that GPR users routinely working with explosive
devices to develop a systematic safety methodology in their work areas.

The UXO issue is more complex, and standards on fuses do not exist for obvious reasons. To
date, no problems have been reported with any geophysical instrument used for UXOs. Since
proximity and vibration are also critical for UXO, the best advice is to be cautious and understand
the risks.
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Appendix F Health & Safety Certification

Strong radio frequency Electromagnetic (EM) Fields may pose a health hazard. Normal EM fields
have been studied extensively over the past 30 years with no conclusive epidemiology relating
EM fields to health problems. Detailed discussions on the subject are contained in the references
and the web sites listed below.

The USA Federal Communication Commission (FCC) and Occupational Safety and Health
Administration (OSHA) both specify acceptable levels for electromagnetic fields. Similar power
levels are mandated by corresponding agencies in other countries. Maximum permissible expo-
sures and time duration specified by the FCC and OSHA vary with excitation frequency. The low-

est threshold plane wave equivalent power cited is 0.2 mW/cm? for general population over the
30 to 300 MHz frequency band. All other applications and frequencies have higher tolerances as
shown in graphically in Figure B-1.
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Figure F-1: FCC limits for maximum permissible exposure (MPE) plane-wave equivalent power density mW/cm?.

All Sensors & Software Inc. pulseEKKO, Noggin, and Conquest products are normally operated
at least 1 m from the user and as such are classified as mobile devices according to the FCC.
Typical power density levels at a distance of 1 m or greater from any Sensors & Software Inc.

product are less than 103 mwW/cm? which is 200 to 10,000 times lower than mandated limits. As
such, Sensors & Software Inc. products pose no health and safety risk when operated in the nor-
mal manner of intended use.
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References

1.

Questions and answers about biological effects and potential hazards of radio-frequency
electromagnetic field.

USA Federal Communications Commission, Office of Engineering & Technology

OET Bulletin 56
(Contains many references and web sites)

Evaluation Compliance with FCC Guidelines for Human Exposure to Radio Frequency Elec-
tromagnetic Fields.

USA Federal Communications Commission, Office of Engineering & Technology

OET Bulletin 56
(Contains many references and web sites)

USA Occupational Safety and Health Administration regulations paragraph 1910.67 and
1910.263.

Web Sites

www.fcc.gov/Bureau/EngineeringTechnology/Documents/bulletin

www.osha-slc.qgov/SLTC (see radio frequency)

F-2


http://www.fcc.gov/Bureau/EngineeringTechnology/Documents/bulletin
http://www.osha-slc.gov/SLTC

	Table of Contents
	Appendix D Instrument Interference D1

	1 Getting Started
	2 IceMap SmartTow System Assembly
	2.1 Electronics Box
	2.2 Noggin GPR Sensor
	2.3 Positioning the Electronics Box in the IceMap Sled
	2.4 The Computer

	3 IceMap Base System Assembly
	3.1 IceMap Parts
	3.2 IceMap Base Cable Connections
	3.3 Preparing the Sled
	3.4 The Computer
	3.5 GPS
	3.6 Optional Odometer

	4 Powering the IceMap System
	4.1 NIC LCD Status Messages
	4.2 Wireless Access Point (IceMap SmartTow Only)
	4.3 IceMap SmartTow Sled Cover

	5 IceMap Data Acquisition Software
	5.1 Threshold Line - Thin Ice Warning
	5.2 IceMap Sidebar
	5.2.1 GPS Status
	5.2.2 Min
	5.2.3 Current
	5.2.4 Max
	5.2.5 IceCal

	5.3 IceMap Toolbar

	6 System Settings Menu
	6.1 General Tab
	6.1.1 File Management
	6.1.2 Units
	6.1.3 Triggering
	6.1.3.1 Free Run
	6.1.3.2 Odometer

	6.1.4 Collection
	6.1.4.1 Depth
	6.1.4.2 Step Size
	Free Run Mode
	Odometer Mode
	6.1.4.3 Speed and Maximum Speed


	6.2 Advanced Tab
	6.2.1 Data Folder
	6.2.2 GPS Setup
	6.2.2.1 Configuring the GPS
	User-Supplied GPS
	6.2.2.2 GPS Setup Menu
	Baud Rate
	End String
	System Test

	6.2.3 Odometer Calibration

	6.3 Status Tab

	7 View Settings
	7.1 The View Settings Tab
	7.1.1 Depth Scale
	7.1.1.1 Interval
	7.1.1.2 Max Scale
	7.1.1.3 Show Grid Lines

	7.1.2 Position Scale
	7.1.2.1 Mode
	7.1.2.2 Range
	7.1.2.3 Show Grid Lines

	7.1.3 Threshold
	7.1.4 GPS Format

	7.2 Ice Cals Tab
	7.2.1 How Ice Thickness is Determined
	D = V x T/2



	8 Collecting IceMap Data
	8.1 Select a Line Name
	8.2 Starting Data Collection
	8.2.1 The Data Collection Screen
	8.2.2 Ice Thickness Values
	8.2.3 Position Scale
	Free Run or Odometer with GPS
	Free Run with No GPS

	8.2.4 File Size
	8.2.5 Gain
	8.2.6 Fiducial Markers
	8.2.7 Pausing Data Collection
	8.2.7.1 Ice Calibration


	8.3 Google Earth Path

	9 IceMap Data Collection Tips
	9.1 Ice Calibrations
	9.2 Collecting IceMap Data on Snow-covered Ice
	9.3 Toboggan

	10 Reviewing and Editing Data
	10.1 Reviewing Data
	10.2 Editing Data
	10.3 IceMap Editing Toolbar
	10.3.1 Edit a Survey
	10.3.2 Generate a Summary Report
	10.3.2.1 Survey Summary
	10.3.2.2 Calibration Summary
	10.3.2.3 Ice Thickness Summary
	• Longest Continuous Section Length

	10.3.2.4 Additional Information
	10.3.2.5 Exceptions
	10.3.2.6 GPS Plot
	10.3.2.7 Ice Thickness Profile
	10.3.2.8 Ice Thickness Section Profiles


	10.4 Displaying a Previously Collected Line
	10.5 IceMap Data Processing

	11 Help
	11.1 Help
	11.2 Reset to Defaults
	11.3 About

	12 IcePicker Software
	12.1 Running IcePicker
	12.2 Opening an IceMap File
	12.3 IcePicker Data Display
	12.4 Preferences
	12.4.1 Ice Calibrations
	12.4.2 Ice Cal Analysis
	12.4.3 Calculating Ice Cal

	12.5 Picking the Bottom of Ice
	12.5.1 Automatic Pick Options
	2) Enter the Data Range:
	3) Enter the Pick Time:

	12.5.2 Picking Traces
	12.5.3 Re-Picking Traces
	12.5.4 Editing Picks
	12.5.5 Deleting Picks

	12.6 Ice Thickness Data
	12.6.1 Ice Thickness Statistics
	12.6.2 Modifying Ice Thickness File Outputs
	12.6.2.1 Display Thickness Range
	12.6.2.2 Summary Report


	12.7 Saving the Ice Thickness Data
	12.8 Google Earth KMZ Files
	12.9 Generating KMZ Files
	12.10 KMZ Color Map
	12.10.1 Selecting a Dynamic Color Range
	IcePicker Default
	Predefined Values
	User Defined Values

	12.10.2 Google Earth Limitations
	Example:



	13 Troubleshooting
	13.1 Power Supply Problem
	13.2 Connection Problem
	13.3 Computer Problem
	13.4 WiFi Connection
	13.5 Noggin Problem
	13.6 Odometer Problem
	13.7 Creating a Test Line for Data Quality
	13.8 Contacting Sensors & Software Inc.
	Sensors & Software Inc.


	14 Care and Maintenance
	14.1 Battery Care
	14.2 Cable Care
	14.3 Storage Cases
	14.4 Spare Parts

	15 Case Studies
	15.1 Fresh Water Ice
	15.2 Grounded Ice on Sandbars
	15.3 Grounded Shore Ice
	15.4 Grounded Shore Ice with Wet Sediments
	15.5 Sea Ice
	Appendix A Special Considerations for Sea Ice
	A-1 Antenna Orientation
	A-2 Signal Strength and Gain Settings

	Appendix B Caching Google Earth Information
	B-1 Background
	B-2 Google Earth Cache Settings
	B-3 Caching Google Earth Images
	B-4 Using Cached Google Earth Images

	Appendix C GPR Emissions, Interference and Regulations
	C-1 FCC Regulations (USA)
	Part 15 – User Information
	WARNING
	Operating Restrictions
	FCC Interpretation of Operation Restrictions issued July 12, 2002
	FCC Permitted Mode of Usage
	GPR Use Coordination

	C-2 ETSI Regulations for the EC (European Community)
	C-3 Industry Canada Regulations - English
	C-4 Règlement d'Industrie Canada - Français

	Appendix D Instrument Interference
	Appendix E Safety Around Explosive Devices

	Appendix F Health & Safety Certification
	References


