TIROne BigEasy+ Model:TIR-02-0xx Operating Manual Rev. 2

GENERAL Description:

The BigEasy+ devices are GPS equipped, data
loggers, that when initiated by pushing either a
“GOOD"” or “"ALERT" button, holding a button
until a beep is heard, will log a GPS position
location, Time and Date and a Resistance
reading, of a seismic detonator cap, that is
connected to the spring loaded binding posts.

When connected to the BigEasy+, the seismic
detonator cap is always shunted by an internal
sealed relay, and is only un-shunted for less than
a 1/2 second when the resistance reading is
being taken.

16 Ser 13 13:24
CAP Length 17.8m

GPS _ \\ The maximum current allowed through the
O \ seismic detonator cap is 0.002 Amps, or 2
GPs LOCK BIE Ensv N milliamps. The maximum published safety
current for the RiodetXP cap is 0.45 amps, or 450
' DATA ma., 225 times higher than the testing current.
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The data is subsequently written to a removable
USB Flash Drive, logging the GPS location, the
Time and Date, the status "GOOD” or "ALERT”,
the Resistance of the Cap, the Temperature of
the instrument, the Battery voltages, the
Calibrated resistance range, the Voltage
reference, Hole Status, i.e Single Hole, or a
Pattern Hole, Comments, and Lithology.

LOW BATT

This data is logged in an Excel comma delimited
format called a .csv file.

Typical power use for the BigEasy+ instrument is
0.3 amps ( 300 milliamps) when writing to the
USB Flash Drive.

There are two isolated battery packs, a 6 cell
Alkaline AA setup on the back, producing a maximum of 9.0 Vdc, and a 6 cell NiMh battery pack fully charged at
8.2Vdc, typical operation is at 7.2 VDC.

The instrument can operate on the internal NiMh pack, or if depleted, on the “"AA” pack, or
for extended time with both packs present. Expected battery life on a fully charged system
is at least 10 hours.

The NiMh battery pack is rechargeable, using an external battery charger.
The BigEasy+ Data Logger has:
e 2 Push Buttons, "GOOD” = “Yes” and "ALERT"” = "No”
e Two Line by 16 character Yellow OLED Display, with no speed lag at -25 Deg.C
e 7 Light Emitting Diodes, Status LED’s
e A Charger Port
e A USB Drive Bay
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FUNCTION:

USB Drive Port

This port contains a USB flash drive to
collect the Data in real time, every time a
“GOOD" or “"ALERT” button is pressed.

GPS LED

The GPS LED (Yellow) will blink every
second to indicate the GPS unit is
operational.

GPS LOCK LED

The GPS LOCK LED (Blue) will blink in a
pulsing fashion to indicate that GPS data
from at least 4 satellites is being received.

GOOD LED

The GOOD LED (Green) is lit after the
“GOOD"” Button has been pressed and held
until the horn beeps. The program
continues when the button is released.

DATA LED

The Data LED (Green) Blinks when data is
being gathered and written to the USB
Drive

SCAN LED

The SCAN LED (Green) is currently used as
part of the indicators for moving onto a new
station, or to re-load the hole

LOW BATT LED

The LOW BATT LED (Yellow) indicates when
the Battery packs are low. A solid pulse
indicates the “AA” pack is low, and a
multiple burst pulse would indicate the
rechargeable NiMh battery is low.

The ALERT LED (Red) is lit after the "ALERT” Button has been pressed and held until the horn beeps. The

program continues when the button is released.

button to start the logging process.
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When the Power Switch on the bottom of the BigEasy+ is turned "ON"”, toggle
switch pulled toward the operator, the unit goes through an initialization and blinks
all of the LED's one at a time and the Yellow on Black OLED display comes “ON"
displaying “TIR One Technologies”, and the Serial Number of the unit .

The unit will then go into an idle state checking for satellites, measuring other
system functions, waiting for the operator to push either a "GOOD" or “"ALERT"
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The OLED display will show the Time and Date on the top line, and the Calibrated Cap lead length, as shown in
the Maxam Tables at the end of the manual, with Hole Status, i.e Single Hole Mode, or Pattern Hole Mode
alternating on the second line.

The GPS LED (Yellow) will be bImkmg every second. When the GPS LOCK LED (Blue) starts to blink, the unit is

now ready to Data Log Station ID Points. See the Recommended
a-,,
BIG EAS”:+

Startup Section.

The Spring Loaded Posts on the top of the Bigeasy+ have their

throats facing the operator. The leads from the Cap can be inserted or
slid into the post’s throat from either the Left, or the Right of the
instrument. The throat visibility is best facing the front of the
instrument and the operator.

These posts ARE NOT to be repositioned, doing so may render the
instrument usless, requiring repair. The repair costs may be passed on
to the Drilling crew.

The BigEasy+ offers the ability to log Lithology. The Lithology will have
from 1 to 3 layers, depending on the hole depth, as shown in the
Maxam Table 2. The ground material type can be Muskeg, Gravel,
Sand, Clay, or Shale. Any one of these can be assigned to any of the
layers. See Lithology Section

If a 4.0 m cap is logged , when the instrument is calibrated to 7.5m or
greater, the BigEasy+ will ask if this is a “Caution for Primacord”. This
comment will be added to the comments logged for this shot point. If
the instrument is calibrated for 4.0 m, this question will not be
presented.

' The BigEasy+, can also log other comments, when the “"ALERT” button
is pushed. These comments can be, Shallow Hole, Caution for Prima cord, Double loaded hole, Loading Pole in
the hole, or Other Issues. See the Comments Section

When logging, if the Cap resistance reading is outside the resistance range, as shown in the Maxam tables, or
the cap is Shorted, or the Cap is read as Open, i.e high resistance, the BigEasy+ will ask the operator for a Re-
Test . This Re-Test with a time frame of 20 seconds, is for the operator to check that the leads are properly
connected to the posts. If the Cap resistance, on this Re-Test, is within the Maxam table, the cap will be logged
as “"GOOD". If the Cap resistance is still outside the resistance range, will be logged, and the Operator will be
instructed to Re-Load the hole. The testing of this Re-Load, if acceptable, will be an "ALERT” with a “Double
Loaded” comment added to the record.

For a typical Shot Point, with no problems with drilling or loading the hole, the operator would PUSH and HOLD
the "GOOD" button until the horn emits a single beep, the "*GOOD” LED will be lit and the OLED Display will
show “GOOD Button Pushed”.

If there were drilling and loading issues, the operator may elect to PUSH and HOLD the “ALERT"” button, until
the horn emits a single beep, the “"ALERT” LED will be lit and the OLED Display would show “ALERT Button
Pushed”.
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Continuing with the *GOOD” button operation, the BigEasy+ now if
in Single Hole Mode, will ask if the operator would like to enter the
values for the layers of Lithology. The operator would respond with

pushing the “"GOOD" button for “Yes"” of the "ALERT" button for
“NO".

If “Yes"” the Lithology layers will be presented one layer at a time,
based on the hole depth/ Cap lead length.( Maxam Table2 ). Each
layer material type will be presented one at a time being Muskeg, Gravel, Sand, Clay, then Shale .

Once the Lithology has been defined, it can be carried over to the next Shot Point hole, if the Lithology is valid,
and the operator wants to keep it. The Lithology can be redefined on any hole. See section on Lithology
Selection.

The BigEasy+ will now read the resistance of the Cap and leads, and compares this resistance reading to the
Calibrated resistance value stored ( Maxam Tables ). Typically a Cap length is calibrated into the BigEasy+ for
the depth of the holes being drilled that day. Cap calibration can be done on any Shot Point, requiring a Cap to
be read, and a value automatically written to the instruments memory. This value will be retained, and be set the
next time the instrument is turned on, i.e the next day. See section on Cap Calibration

Once the resistance value is read, and displayed, the unit now takes 6
GPS readings, and all of this data will be written to the USB drive. If
the Cap resistance is within its calibrated range, the operator would

_— 5 hear 4 beeps from the horn, the operator then can remove the
Cap leads from the Big Easy+, and he can move to the next Shot

iy |
GPgCK BIG E ns y/ ).'. Point.
O]

If the Cap resistance is NOT within its calibrated range, the
operator would hear warble siren sound from the horn, and all of
the status LED’s would
blink. The operator
would then be asked to
Re-Test, and if that fails
as well, would be asked
to RE-LOAD the hole.
This would then be a
Double Loaded Hole.

If the second cap tests
OK, the operator would
hear 4 beeps from the horn, the operator then can remove the Cap
leads from the Big Easy+, and he can move to the next Shot Point.

The operator should observe the LED’s and the OLED display for about 30 seconds after pushing any of the
buttons and holding the button until a beep is heard.
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Pattern Hole Selection and Cap Lead Length Calibration:

The Pattern Hole and Cap Lead Length Calibration is carried out by PUSHING and HOLDING the “"GOOD"”
AND the “"ALERT" buttons at the same time.

The First Question Asked is For Selection of the Pattern Hole Mode
Question Asked: Is This a Pattern Hole?
>Yes (Pushed GOOD Button for Yes)

The display would show the characters
“Yes this IS a Pattern Hole”

Question Asked: Is this a 2 Pattern Hole?
>No (Pushed ALERT Button for No)

Question Asked: Is this a 3 Pattern Hole?
>No (Pushed ALERT Button for No)

Question Asked: Is this a 4 Pattern Hole?
>No (Pushed ALERT Button for No)

Question Asked: Is this a 5 Pattern Hole?
>No (Pushed ALERT Button for No)

The maximum is a 5 Pattern Hole.
To select the number of holes for the pattern,
>Yes (Pushed GOOD Button for Yes) when the display shows the number of Pattern Holes desired.

>No (Pushed ALERT Button for No) will increment to the next number, or if left for 10 seconds, the number
will increment automatically. If left without selecting a pattern number, the unit will default to Single Hole
Mode.

After selection of a Pattern Hole Mode, the idle Display will show the
Date and Time o the top row, with the Calibrated Cap length on the
second row alternating with the words “New Pattern Hole”

After the first Pattern Hole has been logged, the bottom line will change
from "New Pattern Hole"” to “Pattern Hole ?” indicating we are in
the middle of a Pattern Hole Group.
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After the Pattern Hole question has been answered, the Cap calibration question will be asked.

A Cap calibration cannot be done when in the middle of running a Pattern Hole. The Calibration is typically done
once a day, many times a day in Single Hole Mode, or when setting up
a Pattern Hole operation.

The Pattern Hole and Cap Lead Length Calibration is carried out by
PUSHING and HOLDING the "GOOD"” AND the “"ALERT" buttons at
the same time.

The First Question Asked is For Selection of the Pattern Hole Mode
Question Asked: Is This a Pattern Hole?

> No (Pushed ALERT Button for No) this now puts the BigEasy+ into a Single Hole Mode

The Second Question Asked is For Calibration of the Cap lead Length

Question Asked: Read Cap for Calibration?
>Yes (Pushed GOOD Button for Yes)

If the Cap resistance is within the range of 0.52 to 2.75 ohms, the
BigEasy+ will compare the resistance measured with the values of the

Maxam Tables, and assign a Cap Lead Length.

If this Resistance value is within the overlapping regions of the caps, in
the Maxam Tables, the display will ask the operator to select the lead
length being measured.

Question Asked: Read Cap for Calibration?
>Yes (Pushed GOOD Button for Yes)
If the answer is

> No (Pushed ALERT Button for No) then the BigEasy+ will assign
the cap length to the higher Lead length that has the overlap resistance.

In this case being 20.0m.
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Lithology Selection:

The layer material types are as listed, and presented in this order:
e Muskeg
e Gravel
e Sand
e Clay
e Shale

Table 2: Lithology Layer Depths vs Maxam Riodet Cap Lead Length

Cfgnu:zd Resistance DI-LoIteh Layer1 Layer 2 Layer 3
9 Range P Meters Meters Meters
Meters Meters
4.0 0.52 to 0.84 2 0-2 One Layer
7.5 0.77 to 1.08 6 0-3 3-6 Two layers
11.0 1.00 to 1.34 9 0-4 4-9 Two layers
Three
14.0 1.20 to 1.56 12 0-4 4-8 8-12 Layers
Three
17.0 1.40 to 1.78 15 0-5 5-10 10-15 Layers
Three
20.0 1.60 to 2.00 18 0-6 6-12 12-18 Layers
Three
23.0 1.80 to 2.22 21 0-7 7-14 14-21 Layers
Three
26.0 2.00 to 2.44 24 0-8 8-16 16-24 Layers
Three
30.5 2.40 to 2.75 29 0-9 9-19 19-29 Layers

Question Asked: Input Lithology?
>Yes (Pushed GOOD Button for Yes)

If No, then 1 to 3 layers will be presented, depending on Cap lead length, and a selection will be required. (
Assume 14.0m Cap Lead for this discussion )

Question Asked: Is First Layer Muskeg?
>Yes (Pushed GOOD Button for Yes)
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If > No (Pushed ALERT Button for No)

then the subsequent layer type is presented, one type at a time, with a 10 second time out, any No, with move
to the next layer type. If all three layers see a No for all 5 choices, ( the operator has either walked away for 150
seconds, or pushed the "ALERT" button for 15 times ) the Lithology logged will be “None”

Question Asked: Is Second Layer Muskeg?
> No (Pushed ALERT Button for No)

Question Asked: Is Second Layer Gravel?

> No (Pushed ALERT Button for No)

Question Asked: Is Second Layer Sand?
> No (Pushed ALERT Button for No)

Question Asked: Is Second Layer Clay?
>No (Pushed ALERT Button for No)

Question Asked: Is Second Layer Shale?
>Yes (Pushed GOOD Button for Yes)

This will repeat for, in this case, the Third Layer
Question Asked: Is Third Layer Muskeg?

> No (Pushed ALERT Button for No)

Question Asked: Is Third Layer Gravel?
> No (Pushed ALERT Button for No)

Question Asked: Is Third Layer Sand?
>Yes (Pushed GOOD Button for Yes)

Any Layer can be assigned any of the Five Layer types.

You could have Muskeg for all three layers if desired.

091713 TIROne BigEasy Plus Operating Manua Rev2.doc Page 8 of 12 on 17-Sep-13



TIROne BigEasy+ Model:TIR-02-0xx Operating Manual Rev. 2

After the first Shot Point is logged, and Lithology has been created, the operator will be able to uses the previous
selection of Lithology for subsequent Shot Points

Question Asked: Input Lithology?

>Yes (Pushed GOOD Button for Yes)

Question Asked: Use Previous S.P Lithology?
>Yes (Pushed GOOD Button for Yes)

This will use the previous hole’s Lithology. If the there is no previous hole’s Lithology, then the
Lithology questions will be asked.

Question Asked: Input Lithology?
>No (Pushed ALERT Button for No)

This will wipe out the previous holes’ Lithology, and

proceed to logging the Shot Point.

The next Shot Point will have no previous hole Lithology to draw from, and if chosen Yes to the Lithology
Question, will automatically go into the question for matching layers of Lithology.

ALERT Button Comments Selection:
After pushing the "ALERT" button, the following Questions

are asked:

Shallow Hole Question, displays the hole depth based

onl to 2 meters less than the cap length, as shown in the

table above.

An internal counter will count down the depth by 1 meter at a time, and if picked by a >Yes (Pushed GOOD
Button for Yes), will assign the shallow hole depth. The Count down will re-cycle 3 times, if the operator misses
the correct Shallow Hole depth.

Primacord Question, will be asked next, and if
Answered >Yes (Pushed GOOD Button for Yes)

The Comments Log will contain “Caution for Primacord”
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More Comments or Alerts? Answered >Yes (Pushed
GOOD Button for Yes)

Double Loaded Question, will be asked next, and if
Answered >Yes (Pushed GOOD Button for Yes)

The Comments Log will contain “Double Loaded”

More Comments or Alerts? Answered >Yes (Pushed
GOOD Button for Yes

Loading Pole In Hole Question, will be asked next,
and if Answered >Yes (Pushed GOOD Button for Yes)

The Comments Log will contain “Loading Pole in Hole”

More Comments or Alerts? Answered >Yes (Pushed
GOOD Button for Yes

Other Issues Question, will be asked next,
and if Answered >Yes (Pushed GOOD Button for Yes)

The Comments Log will contain “Other Issues”

If More Comments or Alerts? Answered >No (Pushed ALERT Button for No
Would then ask the Input Lithology Question.

GENERAL NOTES:

It is Very Important to have a GPS LOCK (Blue LED Blinking) and to PUSH and HOLD the "GOOD" or
“ALERT" buttons until the GOOD or ALERT LED’s light up and you hear a beep from the horn.

A good practice for GPS accuracy is to Power On the Big Easy+ about 10 minutes before the first
shot point is taken. If first powered on in a new area or after the unit has not been working for 2-3
days, is to Power On for 30 minutes before use, where the unit is exposed to the sky.

A Re-Load hole will be requested if the Cap resistance is less than 0.50 ohms, greater than 2.78 ohms or
the Cap resistance is not within the calibrated ranges for this particular Cap.

The GOOD and ALERT Button timing was changed to prevent the button from being held longer and initiate a
Lithology or Shallow Hole . The buttons should be pressed and held until the beep is heard. Hearing the
beep, the operator should release the button. Holding the button pressed will stop the operation of the BigEasy+
program, until the button is released.
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A Cap resistance measurement of 0.52 to 0.84 ohms, when the calibrated Cap Length is greater than 7.5 meters
( >0.77 to 1.08 ohms ) would bring up a question “Caution for Primacord?” This would add a comment for
Primacord without having to go into the ALERT button sequence. The 7.5 m cap has an overlap with the 4.0 m
cap at its low resistance end, and may prompt a “Caution for Prima Cord?” question. In this case one would
answer >No (Pushed ALERT Button for No)

Cap resistance that is Out of Range Hi or Low of the Calibrated Range will be treated the same as an Open or a
Shorted Cap. Operator will be asked to Reload Hole. And the next button push will automatically force a “Double
Loaded” comment to be added to the log.

If the 7.5 m cap resistance is lower that 0.77 ohms, and the answer to the “Caution for Prima
Cord?” question is >No (Pushed ALERT Button for No) then the cap will be assessed as an “Out of
Range Low” cap, and the operator will be asked to “"Re-Load the Hole”

This manual is very basic, and does not show all of the display responses.

Any Questions or Comments, please contact TIROne Technologies Inc.

~Z=IIROne

Contact Info: TIROne Technologies Inc.
Ben Wolodko P.Eng at 780-757-6395

Email: benw@unityxp.ca or ben.wolodko@shaw.ca

Will Wolodko at 780-619-6341
Email: will@tirone.ca
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mMAYXAM

Maxam Initiation Systems

ANNEX 3 —Rev. 0
S.0.P.-RMA-001 MANUAL CRIMPING

DETONATORS RESISTANCE VALUES

TO BE SET IN THE DIGITAL OHMMETER

WIRE Cu 0,60 Wﬂ,‘fzc“ WIRE Cu 0,80 F‘gﬂ,‘:o

LENGHT TYPE S TYPE I | TYPE Al | TYPE I TYPE 1 Range TYPE 1
(m) Nominal Min-Max

2 1,66 0,66 0,30

2,5 1,72 0,72 0,37 2,15
3 1,79 0,79 0,43

3,5 1,85 0,85 0,50

4 1,92 0,92 0,56 0,68(blue) | .55 -.81 3,2
4,5 1,98 0,98 0,63

5 2,05 1,05 0,69 3,9
6 2,18 1,18 0,82 4,6
7 2,31 1,31 0,95

7,5 1,37 0,93 .80 - 1.05

8 2,44 1,44 1,08

10 2,70 1,70 1,34 1,24

11 1,17 1.03-1.31

12 2,96 1,96 1,6

12,5 1,45

14 1,38 1.23-1.53

15 3,35 2,35 1,99 1,66

15,5 1,70

17 1,59 1.43-1.75

18 3,74 2,74 2,38

18,5 1,95

20 4,00 3,00 2,64 2,08 1,80 1.63-1.97

22 4,26 3,26 2,9

23 2,01 1.83-2.19

26 2,58 2,22 2.03-2.41

30,5 2,96 2,5

37 3,51

40 3,2

46 4,26

COLOURS RED PINK GREEN PINK YELLOW
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