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Equipment Required

Transmitter Side Receiver Side

e TXU-30 or T3 transmitter

General equipment Tools & Supplies

e Receiver e Configuration e Shovel and picks (as

and connecting cables

o Aluminium plates or Steel
stakes for dipole

o Electric wires

o PES5 electrodes or steel stakes
for grounding

o Steel stake for grounding

e GPS antenna and
cable

e 12V Battery and
Battery cable

e Steel stakes or PE5

o CSAMT recording

Layout Sheet

e Laptop

e EMpower + License
(v2.1 or above)

needed)

e Hammer, to install steel
stakes

e Container of salt water
(50 g/L)

e Handheld compass

e Remote Controller for dipoles and for M ot
e CMU-1 (only with TXU-30) grounding ¢ Measuring tape
e TXD-1 transmitter Driver e E-line wires e Multimeters (Analog and
o SD Card e Magnetic sensor and digital)
o GPS antenna and cable cable e Pencil and permanent
o 12V Battery and Battery cable | @ SD Card with config marker
o PES5 electrodes or Steel stakes file for each operation ° ngble Level
for grounding o Plasafver Calfameifern e Wire cutters
e 3 Phase Motor Generator o Sensor Calibration e Electrical tape / Flagging

tape
e Tarp




Configuring Acquisition with EMpower

@ Prepare - EMpower

X

EMpower Geophysical Software
by Phoenix Geophysics

. Receiver Type: RXU-8A “—-@ ) 'l: [ Prepare ] i
1. Select the Receiver Type and choose the CSAMT as |~ - = "7 | /|iccmmmmmmemee s |
recording type - o witteNoise | |ar [ Field QC ]
2. Prepare CSAMT Setup Wizard +--—R;c;i;;/ pucle Hoke ( Manage ]
o Type the Project name .‘ il : T
H \ About Exit
o Select the Local power line frequency 3 @prepare s > -
o Choose the Local time zone N
o Frequency Schedule \\\» Project name | Continuous Integration Test |
m Define the lowest and highest frequencies of interest (Depending on Local power line frequency 60 Hz =
target and Operation needed) Local time zone Toronto (GMT-04:00) v
o Density Frequency Schedule
m Select the desired data Frequencies per octave owest
Note: the denser the data, the Ionge{’/t will take for the transmitter to Highest SRR A R P . 9216.00Hz |
cycle through all requested frequencies e,

o Transmitter Setup
m Select the Transmitter Tx type
m Type the Sensor/ Tx serial number
m For TXU-30 (external sensor)
m Use the CMU-1 sensor Serial Number
m For T3 (internal sensor)
m Type the serial number of the transmitter (4 digits)

3. Click OK

Frequencies per octave

Transmitter Setup

Tx type
Sensor type

Sensor/Tx Serial

Note: This transmission table cycles every 1751 seconds | View Table

TXU-30 -
cMU-1
@] p <

@ .

4 v




Configuring acquisition o vt

Normal

W it h E M powe r ‘ Configuration Creator - EMpower f lo;' PassFiter ® [10KE

File Receiver Schedule Timezone i @ [20.00m

New  Ctrl+N loccccccocoocooomocoooococccooocos .y

Default channels settings (optimal for CSAMT) =R Tl L ;
Gain: Normal ebied &1 1 _ -

Low Pass Filter: 10 kHz A —— ]

Low Pass Filter (i) 10 kHz v I

Sensor S/N 0 1

4. Define the Electric Dipole length expected in
the field, usually between 10 m to 200 m

Receiver Settings

Sampling rate: 24000

5. Define the H1 Magnetic Channel Settings
(recommended) and disable channels H2 and H3.

Frequencies: 53

Schedule:  Cycles every 28m 56 2

N
AY

Power Recovery (i) [ ] Enable | |
@ Frequency Transmission Schedule - EO

6. Review the Frequency Transmission

| Configuration layout Sampling rate: 24000 S/s
Schedule (shows the frequencies and duration e el
schedule configuration) . [ et | owotont ~
) Operator(s 9216 2
. . Disable the magnetic channels that | companyname [ |
7. Use the Configuration Layout to complete the will not be used during acquisition | crewentte e
1 . . : 731429 14
information layout (Optional) ~ : 2
8.1 ! 432676 12
8- Save the Config fiIeS Q Receiver Count Required i X I_ _____________ 3614.12 13
* 1 SD card for TXD-1 + 1 SD card per receiver TR Paclyars es poing 5 ba'h s?/\ 2z 18
. 2560 12
8.1. Select the number of receiver(s) 9 ‘.ErZJ T — ”
8.2. EMpower will create one configuration =
. . . | For CSAMT, multiple files need to be savgd. One for the
f||e for the transm|tter dr|ve and One Cancel 0 transmitter driver, the others for the receivers.
COMIEIEISm D PO FEEEEs T R e
*The SD cards are interchangeable for any equipment (only 5
when using the same receiver type). L= |




Scalar CSAMT Layout Configuration

The controlled source recording grid

A grid is a set of lines arranged along two
perpendicular imaginary axes which have their
origin at a specific geocoordinate:

1. The L axis, along which the numeric ID of
lines increases

2. The S axis, along which station numbers
increase in numeric ID. All lines are parallel to
this S axis (ideally)

The grid axes can be rotated via an azimuth
angle, which is measured clockwise with respect
to the magnetic north line, where the magnetic
north is measured at the grid origin.

Each controlled source station recorded is located
in reference to this grid.

[N)
&«
Y& e
! T F
sr 1
¢ 17
Magnetic 4 / /
North o 1!
AR
/ /
/ /
/ /
(E1+) ¢ /7
o~y 1 7
! /7 !
Grid Origin {

(Lat, Lon)
*A Grid Origin is the geocoordinate of the first
electrode (E1+) of the line. All station and line offset
which use the same grid will be calculated using the
distance from Grid Origin.



Scalar CSAMT Layout Configuration

Location of a scalar CSAMT station in a grid

A station is located at the centre of each dipole in
scalar CSAMT surveys. Dipoles are installed on top
of the lines defined in the grid.

1. A dipole is defined by the positive (+) and
negative (-) electrodes connected to a channel
(i.e channel ET). The electrodes of a channel
should be installed in the direction (+)—(-) Magnetic 4
following the direction of the S axis. North

E1 Dipole, defined
by its (+) and (-)
electrodes

2. “Station Offset” is located at the midpoint of
each electrode couple. The position of a station
offset is defined by Line and Station offsets.
These are defined as the distance of the station
from the Grid Origin, projected onto the L and S '
axes respectively. Grid Origin
(Lat, Lon)

3. The channels of a receiver should increase in the
direction of the S axis. For instance, the station
defined by E1 should be installed closer to the For convenience, EMpower lets users to define the

origin than the station defined by channel E2. location of stations based on first electrode position for
each recording, which is easier to relate to the field layout 7




Scalar CSAMT Layout Configuration

Transmitter/Receiver layout considerations

1. If the geological strike is known, plan the survey
lines and Tx dipole to be perpendicular to the strike
direction as much as possible. In the field, try to

o ~—500mto5km 1 @
|

keep the survey lines as parallel as possible to Tx
dipole to maximize coupling. o
2. Minimum Tx-Rx distance is controlled to avoid @ @ (2 - 5) x 5kin Dept
extreme “Near-field” effect, which is related to
ground resistivity and to lowest frequency of f{fﬂg;‘
interest ' Y . s
3. Maximum Tx-Rx distance can be as far as the /
signal strength is strong enough to record @
acceptable CSAMT data
Survey Grid

4. Signal strength depends on Tx current, ground

resistivity, frequencies, Tx dipole length @

\

~
>

5. Rx E-dipole length ranges between 10 m to 200 m, = "
depending on lateral resolution requirement and on/*
+

productivity
6. Ensure to use the same polarity for Transmitting
and for Receiving dipoles (reverse polarity can be @
corrected later in EMpower)

L >

Ex=10-200m .,

Keep in mind that all suggested distance will vary,

depending on the resistivity of the survey area, the
transmitter output current, the lowest frequency to reach, 8
the near field effect and the lateral resolution needed.
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Setting up the Site

Connections on the Transmitter side

Connection options for receiver layout ........

Working with more than one receiver



Connections on the Transmitter side - Using a TXU-30

1. Install transmitting Electric wires

o The dipole length will depend on the contact resistance, and Aminum Flates @ MR /l
the output current needed (Ohm’s Law) Stee| Stakes -
2. Install plates/stakes at each end of the transmitting
dipole —
o To lower the contact resistance, increase the number of
aluminium plates/steel stakes, and/or add salted water @

o For better contact resistance, prefer aluminium plates over
steel stakes.

3. Install TXU-30 transmitter
o Connect to ground electrode

4. Install CMU-1 in the right polarity (+/-) =
o Slide the transmitting electric wire through the hole in the
CMU-1, and then connect transmitting wires to TXU-30 output 500 m to 5 km
5. Install TXD-1 transmitter Driver
o Connect the GPS antenna, ground electrode and 12V battery | The transmitting dipole injects a high voltage current. Be

careful when operating the transmitting side and NEVER
6. Connect TXU-30 to CMU-1 and TXD-1 touch the aluminum plates or steel stakes when the
7. Connect the Remote Controller to the TXU-30 transmitter is injecting current. *Secure the installation of
8. Install and connect the Motor Generator to the TXU-30 | @luminum plates or steel stakes by placing a fence around it

o Connect to ground electrode with caution tape as a warning.




Connection options for receiver electrode layout - RXU-8A

Select electrode locations that form 5 adjacent
dipoles measuring the same length, and choose
one of these two options

Option 1 (Independent electrodes)
1. All posts of all channels are connected to an
electrode. All electrode holes in the middle use

a double electrode
o Electrodes sharing a location should be installed a

few cm apart without altering the dipole length
o To avoid electrodes layout or connection mistakes,
follow the drawing instructions

Option 2 (Shared electrodes)
1. Six binding posts are connected to electrodes
(not counting the ground). To share electrodes,
the binding posts between central channels are

bridged with wire as per the illustration
o To avoid mistakes with electrodes layout or

connections, follow the instructions in the drawing

Option 1
_£ Z AN Line
] >
il b Q‘F_Aj Option 2
o

(O] E1 E2 E3 Ed4 ES5

% rve« 8,0

SRCENCING

Use channel H1 and disable
channels H2 and H3.

The spacing shown between
electrodes in these drawings is
not to scale

11



CSAMT Connection MTU-5C / MTU-8A

As shown in the image, the CSAMT
connection layout guidelines previously
shown for RXU-8A can work using any
receiver type.

Ensure that the configuration files for all
receivers and for the TXD-1 are
generated at the same time. This will
ensure that they are using the same
transmission frequency schedule

These drawings show one connection
option only. See the Connection
options page for more information

12



Working with more than one receiver

1. To work with more than one receiver, follow the
correct connection, using the Option 1 (See
connection options page)

2. Following the drawing instructions, use the E5 (-)
spot (Receiver 1) to install the electrode E1(+)
(Receiver 2)

ie 10 meters _ Keep the same length

for each dipole

1. To work with more than one receiver, follow the
correct connection, using the Option 2 (See
connection options page)

2. Following the drawing instructions, use the E5 (-)
spot (Receiver 1) to install the electrode E1(+)
(Receiver 2)

Keep the same length
for each dipole

LR LT e s
191917 19% Optlon1 TITITIT o
'ngu-sA- O ' .inu-aA. O « .ngu BA. O
2 OOOM?\ QOOO’;\ OOO“”‘
Receiver 1 Receiver 2 Receiver 1 Receiver 2
These connections
work with any
receiver type
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Recording CSAMT Data - General Workflow

To record CSAMT data, you would normally have two types of the crew, one operating the transmitter,

and one or many other crews operating the receivers. In this case, a normal survey day sequence
would be as follows:

1. The transmitter crew installs the transmitter and starts transmitting a high power signal
2. Each receiver crew installs their recorder in predetermined stations and waits for the transmitter
crew to indicate that transmission is running
3. When the transmitter is confirmed to be transmitting, receiver crews start recording data.
o If a receiver crew has time, it moves to the next location and performs a recording at new
stations while the transmitter is still working.
4. At a certain point, the receiver crews stop recording and pack up.
5. Only when all receivers have stopped recording, the transmitter is turned off.

15



Recording CSAMT Data - Transmitter setup

Setup the motor generator (MG)
Use a 3-phase MG, and connect the provided cables (x3) to
the TXU-30

Setup the TXU-30 panel
Ensure the output switch is OFF and set the Voltage Range

switch to the maximum output mode desired:
o Low: 500 V mode

o Hi: 1000 V mode

Transmitter crew installs transmitter and
starts transmitting high power signal

Turn on the equipment, in the following order
A) TXD-1 Transmitter Driver C) TXU-30
B) Motor generator D) Remote Controller

Setup the Remote Controller

e Push Select (1) until MODE is flashing

e Turn the wheel (2) to set MODE to “EXTCLK”

e Push Select (1) until CURRENT is flashing

e Turn the wheel (2) to set CURRENT to the desired value

e Push Select (1) until VOLTAGE is flashing

e Turn the wheel (2) to set VOLTAGE to the desired value
Note: TXU-30 automatically sets the voltage depending on the
desired CURRENT value

efore start, check the contact resistance of
the Tx dipole to ensure that there are no

connection problems 16




Recording CSAMT Data - Starting transmission

Generating and recording a frequency waveform

e Start the waveform generation and current recording by
pressing the power button of the TXD-1 Transmitter Driver when
both of its LEDs are solid blue

e When both LEDs are flashing blue, the TXD-1 Transmitter
Driver is generating a waveform and recording the transmitter
current, you can now proceed to turn on the output of the
transmitter

Turning on the high power output

e Set the OUTPUT switch of the Remote Controller to the ON

position to start transmitting
o Be extremely cautious at that point with the Tx E-dipole, DO NOT
TOUCH any steel stakes or plates while injecting current
o The Remote Controller will display the actual output current and voltage
e The actual value might be different than desired value due to
limitations imposed by the load
e In case of receiving an error in the TXU-30 remote when turning on
the power, consult your TXU-30 user manual to understand how to
deal with it.

17



Troubleshooting TXU-30 - Error 21

This error indicates that the voltage at the output of the TXU-30
is too high (>550V for 500V mode, or >1100V for 1000V mode).

This is usually caused by transmitting high current at high
frequencies. Depending on the wire type, length and layout
used for the transmitting dipole, the dipole may present high
impedance at high frequencies, casing energy reflections that
can cause the TXU-30 to trip with “ERROR-21".

The best way to solve this problem is to reduce any undesired
reactance in the transmitting dipole. Ensure that the dipole is
laid out only with the necessary amount of wire, so that there is
no excess wire coiled up. A coiled up segment of wire will
increase significantly the impedance at high frequencies. Even
a large segment of wire laid out in S-shapes will cause an
increase in inductance, so it is advisable to use just the length
of wire necessary to set up the transmitting dipole, only
allowing for some slack. Using a thicker wire might also help to
reduce the impedance.

18



Troubleshooting TXU-30 - Error 21 - Continued

If your dipole is already using an optimal length of wire, to
prevent Error 21 from happening, the current can be
manually reduced before reaching the high frequencies
which cause the TXU-30 to report ERROR 21 by using the
following procedure:

1. During transmission observe the frequency being
transmitted in the remote controller. When the schedule
approaches higher frequencies push and hold the current
button

2. Reduce the current using the dial

3. After the frequencies that cause tripping have passed in the
transmission cycle (as seen in the remote controller),
increase the transmitted current to the desired value by
following steps 1 and 2 above

TXU-30 Remote control panel

CONTROL

ENTER

OUTPUT

19




Troubleshooting TXU-30 - Error 21 - Continued

If you have attempted the solutions previously provided,
and this problem keeps occurring, you can attempt
resetting the error 21 manually every cycle. To do this:

A.

B.

C.

As soon as the error appears during a transmission, toggle
the output switch from the the Remote Control to OFF
Press the CLEAR button (In older units the button will read
RESET instead)

Reduce the requested current as explained in steps 1 and
2 in the previous slide

. Toggle OUTPUT switch back ON to start transmitting as

soon as the next frequency comes up in the display.

TXU-30 Remote control panel

CONTROL

- OUTPUT

ENTER

20




Recording CSAMT Data - Receiver operations

Once the transmitter is confirmed to be transmitting, the crews will start the
receiver installation

1.

Install the receiver
o Consult section “Connection options for receiver electrode”

o Insert the SD Card

. Turn on the receiver
. Start recording data by pressing the power button after both LEDs are

solid blue

. Complete the full frequency cycle (CSAMT recording in progress)

o Full frequency cycle is ~30 min (4 frequency per octave)
*It will depend on the frequency range and number of frequencies per octave
o Recording additional cycles will increase the number of clean stacks for noisy areas

The current reported in the TXD screen will be "peak" current as opposed to RMS or other
measurement techniques. This is indicated in the receiver screen by "pk" after the current
measurement. For certain frequencies, there can be an inductive/aliasing effect. The reported
current will be slightly different than the current reported in the TXU controller due to this effect.

* Note that in some cases the current and reported on the screen may be delayed by approximately 20-30
seconds because of the calculation routines that the TXD uses.

Turn on the receiver
Starting Acquiring GPS Ready
(l) I e ] ]
] ]

SD

@ Recording Process
Ready Sensors Recording

I

Detection
I I . [

Stop the receiver(s) recording
before turning off the transmitter.

21



Recording CSAMT Data - Receiver operations

@ Stop Recording
5. Stop the recording after the acquisition is 0] Recording  Saving Data  Ready
. I . ENNEEEER |
complete by pressing the power button sD
I . ENNEEEER |

6. Move the sites and repeat steps 1 to 5 at the
next location. During the procedure, it is not

necessary to turn off the transmitter.

o Use a small battery in the side pouch of the
instrument’s bag, and hang the GPS antenna on the
other pouch. This allows keeping the receiver ON
while moving the receiver to a new location, and
start recording without having to wait for GPS

7. At the end of the day, after stopping the last

recording, turn off the receiver by pressing the @ Turn off the receiver
) Powering off Off
power button for more than 3 seconds O mmmn  —

SD ANENNEEN I

22



Stopping High power transmission - Transmitter side

At the end of the day, and after confirming that all @
receiver crews have stopped recording, follow this

process to correctly turn off the transmitting

equipment:

1. Set the OUTPUT switch of the Remote Controller

to the OFF position to stop the high power output @ Stop
of the Transmitter. I Recordlng Saving Data Ready
0 EEREREER |
2. Stop the TXD-1 transmitter Driver recording by S R —
pushing the power button briefly
2.1. Turn off the transmitter by pressing the power button @Turn off
3. Turn off the TXU-30 by setting the output switch in (!) P:‘l’v:;llnfl:ﬁ L
the TXU-30 panel to OFF SpD  WERNEEER e

o Wait until the TXU-30 cools down (when fans stop)

4. Turn off the Motor Generator

23




Viewing and Managing
CSAMT Data

Field QC
Field QC Edit Station(Station Naming)
Managing a CSMAT survey
Grid settings - The default grid
Grid settings - Single grid
Grid settings - Multiple grids
CSAMT Station Editor
Edit Station - Auto-naming Stations
Editing Station Locations
Editing Metadata for Multiple recordings ....
GEOPHYSICS Stack rejection tool
CSAMT Processed Data Exporter
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@ EMpowe
EMpower Geophysical Software

@ Field QC - EMpower

by Phoenix Geophysics
(1hem7s) - Kisdl
. ] [ Prepare ] 1o If el R O8 revd o _@ __
Use Field QC to quickly check the results 1) T | T
obtained in the field :1 i o T e e

1. From Field QC, click View Data
button and select the recording from

SD Card or from data directory

. Review the Recording Information
and edit the station layout if
necessary (as per next page)

. Review the curves on Time Series
and Spectra

. Review the results by clicking the
View CSAMT Results button

. To keep track of the quality of the
recording as observed in the field, it is
recommended to either set the
recording Status as as accepted or
rejected

N
| Recording ID: 10426_3021-07-28-174548
~

" ! Start time: Jul 28 2021 18 3 astern Daylight Time (GPS -04:00) h
Duration: 1hem7s ’
Mganage ] !
[ ,a’n 9 | Surveyname:  [CSAMT TEST2 JULYZT ! |
7
@ EMpowe o pors): | ’ J
!' jany name: ‘Phaemx ’ ‘
——————————————— Jt Geometry: | Scalar CSAMT -
r View data | Check quality of acquired data 3 e
————————— = ation: [0.00° gl
1
— View cadibration Generate and view calibrations
1 ’
5 P o e
Monitof receiver Monitor receiver status in real-time S /’
1
1 Channel Name  Length [m] Station Offset[m] Polarity | ;nésxs:ance @ | Gan | PFHZ | DbClv]
wmlielf«stresms Check results of receiver channel tests E1 L0S0 10 5 [Jinverted | p3s.908 408496 | sxi=xs | 10000 | 0
1 123 Los1 10 15 [ mverted \"413.351 446137 | 8x1=x | 1000 | 0
'
T = L0s2 10 ) [Dmverted |W417.643 440258 | 8x1=xs | 10000 | 0
-l B B= Usn#)nve ® e = O X 21 Los3 10 35 [ mverted | 433420 417230 | 8x1=x8 | 10000 | 0
IR i View | Diiveltook 0 E5 Los4 10 45 [Oiverted | 430407 44479 | 8x1=x8 | 10000 | 0
» |_] 3 s B [ ] Line Azimuth [?): 0 () Origin Point: 42.914°N 79.357°W 4. |/ Edit Stations
W 0|
Pinto Quick Copy Paste New Properties Select Magnetic Channels
ssssss i folder - e £
Clipboard Organize New op! Channel 0 Receiver 10426 - EMpower
- L Al
« v 1 < > This. > USBD.. v O P seachussDive(®) || £ B ) Amp@® tog ) near Freq: @ Log O Lnear Phase Unti © Deq () Rad Phase Mode: @) Separate ) Overoyed Legend: Top Rght =
4 H2
z - LO: S0-S0 Receiver 10426 (Evaluation)
>~ USB Drive (E) ~ 0O Neme ? W 30126 17:45:49 t0 126 1851556 GPS (1h 6 m7 )
N : ’
- Google Drive (G) 65 R s S
> athfinder (\racksta 7 07 = * B
~ pathfinder (\ recdata L 07 T =
v . USB Drive () «J configjson - 074 View Recordi gw ....... 1«6
i s S0yt E4
log B[22 0s00s00000292288828820s838823¢8¢08203¢°°
recdata
oo
& Network
| € >
3items EL

Phase [°]
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Field QC - Edit Station (Station Naming)

Channel Name  Length [m] Station Offset[m] Polarity | Resistance (+/-)(®) | Gain | LPF[HzZ] | bC[V]
£l El 10 [Jimverted | 384.500 351197 | 8x1=x8 | 10000 | 0

e © 10 s [limverted | 367253 30203 | sx1=x8 | 10000 | o
3 E3 10 5 [] mverted 375.133  387.554 | 8x1=x8 10000 0
To keep the data organized and fully reflecting the S : g::::i i i;;:gi - i '
actual station names, Phoenix recommends e 10 ® g ®w
reviewing and Editing Station’s Name and actual — S
dipole length in the Field QC module after each S y
acquisition. @-S::;:;a;i;g ----------
1. Use the Edit Station button in Field QC to | o —c} =
rename Stations i Channel ID  Station Name Jipole Length [ r —————
2. Auto Station Naming | —
Used to rename stations to the standard - N ) S
“L<line#>S<station#>", where the number in the S field ‘.‘ orgsene
corresponds to the first channel in the table A =
v (i) Auto Station Naming (@ Auto Station Offset Calculator
Note: After importing data to EMpower project, EMpower NIEEE 8 O Line Offst ] E
will show CSAMT Stations on the map at their correct h Rename stations Et+ Hectrode Offsst Iml: (230

name as edited in the Field QC module.

Channel ID Station Name Jipole Length [

¥ __

E1 LOSO 20
E2 Los1 20
E3 E3 20

For Mac users, after editing any fields hit the "enter/return key"
on the Keyboard before clicking on the Save button of the Cancel (I
CSAMT Station Editor window in order to save changes.
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Managing a CSAMT survey

The Manage section of EMpower can
be used to aggregate and manage the
data of all stations in a survey project
through easy-to-use visual tools. To
open a project, follow these steps:

1. Start EMpower
2. Click Manage module
3. Open or Create a Project

Existing Project

o Select from the list (previously used)
and click Open
Or

o Click Find Existing Project

o Select the Project

New Project
o Click New
o Type the Project Name

4. Click Choose

by

EMpower Geophysical Software

Phoenix Geophysics

@ open Project - EMpower

L] My Computer

Prepare

Field QC

<2 ) Manage
(

used

Kimberley BC Aug 2017 PreVviously
D.C. Nevada 2017 Test

m Desktop

4 Documents

& PCASTRO
ws FIELD TESTS (D)
=~ Google Drive (G:)
w.~ Pathfinder (Z;)

CSAMT FIELD TES

@ Find Existing Project - EMpower

Look in: Z:\CSAMT FIELD TESTS

CSAMT FIELD...TEMBER_CMU3
CSAMT FIELD ..._SEPTEMBER21
CSAMT FIELD TEST5_OCT21
@ CSAMT_TEST_FEB2022
TxD1_ABAB_March2022

Fi..er 13/12/2021 1:07 PM
Fi..er 05/10/2021 9:54 PM
Fi..er 03/02/2022 5:27 PM
E.t  02/03/2022 1:45 PM
Fi..er 04/03/2022 10:27 AM

X

OO0 RME

Name “Size Type Date Modified ]
. CSAMT FIELD TEST1_MAY2021 E.t  09/03/2022 7:37 AM
CSAMT FIELD TEST2_JULY21 Fi..er 12/10/2021 4:52 PM

- - — - -

Northing[m]

700

-300

Projection: Web Mercator
WorldMap

Drag and dro
recordings or

—

GEOPHYSICS
L M — S -

(©QpenStreetMap contributors, SEGiMax courtesy of: © OpenTopoMap(CC-BY-SA)

1000m

@

1000n]

-1000

4 Documents
& PCASTRO
m. Google Drive (...
w.~ Pathfinder (Z:)

« Shared drives

Fi..er 09/03/2022 10:08 AM

| < >« 7\
About ] [ Exit ,’ Select a project ||
1
1
! T
<3: I L Open I |‘v_, Find Existing Project | | & New | = Remove € cancel
<
Do
File Tools View Settings Window Help Q Create New Projed" EMpower X
Recording Library  Processed MT Data -
Groups: None -|[@][81 7] Fiters: [none -|/@| Lookin: ~ G\ 10O 0 @R[
] My Computer Name Size Ty;;\e Date Modified
m Desktop o My Drive Fi..er 09/03/2022 10:08 AM

< ) >
(4 _—
Enter a project name Choose
Cancel
Dedlination: 0.00° &
Notes:
View Recording Details  Attachments (0) Export
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Grid settings - The default grid

A new CSAMT project will require one or more grids to
locate the stations imported into the map.

1. All stations imported to the project will be automatically
assigned to the active default grid. The first grid

created will automatically become the default Grid.
o All recordings that are not yet assigned to a grid, will get assigned
to the default one as soon as it is created
o Consult page 6 for more details about the Grid Azimuth and Grid
Geocoordinate origin conventions

2. When there is more than one grid in the project, the
default grid has to be explicitly set, to ensure that new
recordings get assigned to the desired grid

3. The default grid can be changed at any time. This will
assign any recording imported from there on into the

new default grid

o To set the active default grid, select the desired grid, click “Set
Default” and save.

Note that each recording can be manually switched from one grid to another whenever
needed. The location of a recording in the map is set using the CSAMT Station Editor.

File Tools View Settings Window Help

”l\tu*u

MTU-8A -
MTU-5C -
MTU-8A -
MTU-5C -

£

BESSSSRRNS _Robust Template 19 %
ame ’ Groups: None v Grid Settings !

w165 v fid "~ .
10283 ¥ L0
Q Project Settings - EMpower X
10296 ¥
10501 ¢ =
v (i) Grid Settings
(D Grid 1 (0°) (Default) Name: [Grid 1 |
Grid Azimuth: @
(i) Geocoordinate (WGS84)
L 0.000000 ° =
Set Default &=
e
Q Project Settings - EMpower
(i) Grid Settings
NO5E (95°) (Default) Name: [Grid 3 ]
N8OE (80°) Grid Azimuth: m ®
Grid 3 (45° )
(i) Geocoordinate (WGS84)
Latitude: [0.000000° &
______ ; Longitude: 0.000000 °© :
3 [ Setoefaut |
1 Save I Cancel
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File Tools )& Settings Window Help

Grid settings - Single grid Projectettings »

Jun 26 2022| Y

L itude 0.000000 ° ial

1.1. To add a grid, click the * icon, type the setpefoult Mllt====-==-------------H
Name to identify that particular grid, type e

Optimal when the stations are all installed in e E Y T ————— X
lines that are parallel to each other MTU-84 - 10296 © s Fmm e mememeoeoes :
p MTU-5C - 10501 L'jg_sg_(gs:)_(o_ef_a.im_ 1 :Name: |N95E | :

pa :Gnd Azimuth: ® :

1. In the main menu of the Manage section @-+J:® Gascorante (WG9 :
select Project Settings / Grid Settings N S—

the Grid AZimUth and the Geocoordinate Dipmec:annel Name Length [m] Station Offset [m]  Polarity | Resistance (+/-) ()
of the origin of the grid (see slide 6), and @ u usm 1 [liveted | 1446928 2348
Save o = L3s1 20 30 [] 1nverted | 4.889  844.247
Line Azimuth [°]: 80 (i) Origin Point: 37.338°N 114.941°W (i) [/:':En% :StEtiEnE :I- ~L
o Proje AN
. 1 H H H % e B ® O | *
Note: The first gr/d_crea'ted will be the Defa_ult Grid e U yrrer————— =
to locate all recordings imported to the project e -
( Selected Grid: | N9SE - (95°) - (default) v | Origin: 37.340°N 114.941°W
§ f (i) Auto Station Naming (i) Auto Station Offset Calculator
, , . . , , 3 f o Blssp Bl uneoffsetm —
*If there is a line with a different orientation, users 8 |' = e et
need to create a new grid using a new grid origin 5 '. , , v
. . : i . - Channel ID Station Name Dipole Length [m]  Station Offset [m]
and line azimuth as described in the following g 1 va-en 2 10
slides. "1 S i E2 V8-E2 20 30
00220000
\% / BV8-E2052 L0S3 1034 Lgs5 | oo g T
-127/95200 -12795100 -12795000 -12794900 29




[ ] Project Settings - EMpower

Grid settings - Multiple grids o
NO95E (95°) (Default) Name: |N95E

N8OE (80°) Grid Azimuth: @

Grid 3 (45°)

(i) Geocoordinate (WGS84)

Multiple grids can be used for different
. Latitude: 37.339507 ° v
adva n Ced m a p pl ng pu rpoSeS b <'\ Longitude: -114.940501 ° S cator [x=-12794888m, y=44365515cr,1'c||]m

e Mapping stations in projects that have lines 1) csnur station eor - evponer x - @ .oreaqe
with different azimuths. prae——eeee o H2.0 0 o A
. . . . | Selected Grid: |N9SE - (95°) ~ | Origin: 37.340°N 114.941°W | -\\ L0S1 1052 |gg3 L0S4 1055 (0gg
e Mapping projects that have stations installed  7':-cazsmmn------- R Tt PTG E L LT '
in several separate geographical locations. O ro—
. . . Rename stations E1+ Electrode Offset [m]:
e Also, one grid can be used per line if that 800044, ,
. . Channel ID Station Name Dipole Length [m] Station Offset [m] 1S0 111
makes mapping easier. e - 7 »
. . . . E2 LOS1 20 30
Example of lines with different azimuths: g
0 0 100m
. . . Cancel o O 0 B3 1256 L257
1. The map shows stations in lines LO and L1 K 0 O e 5
positioned using a grid with a 95° azimuth, T ET———— = =
with origin coinciding with LOS0 7 O e\ & omjebuseap comrinsors. s courtesy of sy s
q o 0 0 @@ Grid Settings MT Station Editor - EMpower X
2. The stations In line L2 use a Second grld that N95E (95°) (Default) Name: @:‘;d—ﬂ;; """"""""""""""""" :
has an 80° azimuth, with its origin coinciding 92#32(85;3 Grid Azimuth 00| | s [10E- ()G B ety
with L2S0 b ® Geocoordmate (WES84) | Ao Susonvarva © ot Staon ot coestor '
Latitude: @ L: __2 =] s: __ Line Offset [m]: _I_
Rename stations E1+ Electrode Offset [m]:
Longitude: -114.940: "
Set Default + Channel ID Station Name Dipole Length [m]  Station Offset [m]
E1 L2S0 20 10
E E2 L2s1 20 30
30
Cancel




CSAMT Station Editor

The CSAMT Edit Stations button opens the CSAMT
Station Editor. This editor allows setting an ID for
the recorded stations, and offers mechanisms for
mapping such stations within a grid, based on the
dipole lengths used in the field.

To facilitate these tasks, the station editor offers
different automated tools

1. Auto Station Naming (see pages 30)
2. Auto Station Offset Calculator (see pages 32)

Note: After importing data to EMpower project, EMpower will
show CSAMT Stations on the map, either at their recording
GPS location if no grid has been selected, or at their position
as defined by the grid and the Offset Calculator.

L3: S0-51 (46m 155)

Status

@ « Approved O # unapproved O % Rejected
Tools
Time Series Spectra
[p-00° g
Notes:
Dipoles
Channel Name Length [m] Station Offset [m]  Polarity | Resistance (+/-) (@) | Gain | LPF[Hz] | DC[V]
©® = 1s0 20 10 [Oinverted | 1446.928 2348 |4x1=»4| 10000 | 0
® r s 20 30 [Jiverted | 4.889 844.247 | 4x1=x4 | 10000 | o
Line Azimuth [°]: 80 (D Origin Point: 37.338°N 114.941°W () 1 ./ Edit Stations :—-- -~
e ~
N
Magnetic Channels \‘
Channel S ; :
i ! @ CSAMT Station Editor - EMpower X
A HL |MTC-185 -
H2 % Grid setup
19 2 Selected Grid: | grid_1 - (45°) - (default) ~ | Origin: 0.000°S 0.000° 2
H1-H3 Azimuth:  350.00 © 5 Pt
s [
./ Change Magnetic Sensor | H1 - 10 :Q) Auto Station Naming 1 :(1) Auto Station Offset Calculator
h
: — K‘D L: o 2] s: o 2] 11 Line offset [m]:
View Recording Details| At 1y
: Rename stations : : 1+ Electrode Offset [m]:
e L
Channel ID Station Name Dipole Length [m] 1  Station Offset [m]
1
it 1
E1 LOSO 100 1 60
1
£2 L0S1 100 1160
1
E3 L0S2 100 11260

For Mac users, after editing any fields, hit the "enter/return
key" on the Keyboard before clicking on the Save button of

)

the Edit Station window in order to save changes.
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CSAMT Station Editor - Auto Station Naming @ Csa0 Sttion tor- EMpover

Grid setup
Selected Grid: |grid_1 - (45°) - (default) v | Origin: 0.000°S 0.000°W
1 i) Auto Station Naming (i) Auto Station Offset Calculator
To use the standardized station naming convention in - — £ [ — @Oﬁm[ml:
EMpower, follow these steps: Before | lwmenTEROREE @ et ot
| _ _Chalm_el_ID_ _ - §t_ali|o£| Name _ Dipole Length\En:] Station Offset [m] [
1. On top of the table, type the L (line) and S (station) B B______ 1100 70
numbers that correspond to the first dipole in the 2 B 100 o
recording (i.e. E1). e e 100 i 5
2. Click Rename stations to rename all stations in the et
format “L<line#>S<station#>" and then click Save. @ CAMT Stotion Editor - EMpower X
Grid setup ‘:
Selected Grid: | grid_1 - (45°) - (default) ~ | Origin: 0.000°S 0;000°W
(i) Auto Station Naming (i) Auto Station Offset Calculator ,I
i B Aft Lo Z]s:[o 2] Uine offset (m]: 0 4 =
Note: The processed CSAMT data tab will reflect changes done er S —— N S
by the auto-naming tool automatically. L
| _Cfa_mlel_ID_ L _Stiafloln_lk:n:e_ 1 Dipole Length Errl]’ -~ Station Offset [m] .
fe1 L0SO weo---"" 70
170
“L<line#>S<station#>" 575
o
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@ CSAMT Station Editor - EMpower

CSAMT Station Editor - Editing Station Locations

v | Origin: 43.809°N 79.338°E

set Calculator

L: o 2] s:[o 2] Line Offset [m]:

To correctly locate each dipole in the map grid, use the Edit
Stations button (Recording Information / Recording library) Rename statins EL+ Electrode Offse [l

1. Select the Grid that this recording belongs to

T
1
1
\ @ CSAMT Station Editor - EMpower X
1
1

*To create a new Grid, see pages 25-27 ) Grdseup
‘\ Selected Grid: | grid_1 - (45°) - (default) v | Origin: 0.000°S 0.000°W
2. Ensure that all dipole lengths in the table match the lengths . e
used during the survey. If the lengths differ, double click on R [
. . \\ Rename stations E1+ Electrode Offset [m]:
the Dipole Length cell of the station(s) that need to be ~
D Station Name Dipole Length [m] Station Offset [m] A
updated and change the length @ 1 Ol
. . . E2 L0S1 100 160
3. Type the Line Offset of the line of the dipole, measured = o = =
from the S axis in the direction of the L axis .
3.1. Type the E1+ Electrode Offset, which is the offset to the positive ® CSANT Siaton Edior EWpower X
electrode of the first station in this recording (i.e. the one i seup
recorded by channel E1) in the direction of the line. Selced Grd: gnd_l.us«).(defa@_____:fﬁ_gm_:o;uu_noinfo_oozv‘
(i) Auto Station Naming Auto Station Offset Calculator 1
4. Click Save o L ow— L —
Rename stations | E1+ Electrode Offset [m]: 1
Channel ID Station Name Dipole Length [m{ Station Offset [m] \ ot
E1 L0SO 100 : 70 :
Refer to pages 6 and 7 in this manual for more information about axes = 081 100 170 :
S and L, on locating a station within a grid using offsets, and the &8 1052 100 270 ,
. . " . e N B e B —— v 33
standard way of ordering receiver channels within a line. —




Editing Metadata for Multiple Recordings

@ CSAMT TEST - MAY2021 (D:;/CSAMT TEST - MAY2021) - EMpower - a X
File Tools View Settings Window Help
- - alibration Viewer rl+] Recording Libra Processed MT Data Processed CSAMT Data Processed PNT Data
Use the Multi-Rec-Edit tool to update or | avee " e o e  weboe -6 8
. H SR Mt TR C - May 12 2021 May 13 2021 QA@
adjust the metadata of multiple 21 Vi = + ......
. —rKL Remote Control Client  Shift#R o B g - M's Farm - Orthogonal - 2021-05-12 18:05:28 | i}
recordings at once. To do so, follow these T
steps. ' .
1000m Amanda's Farm - Orthogonal (16h7_'4\m\4\8 s) v||€ || | & Delete
Projection: Web Mfrcator \
WorldMa = Status \
1. From the Tools menu select the r L] Ll B R
Multi-Rec Edit option . =
=4 ps: None v | Fiters: |None >
0 q g Recordng Information | |= 7| | Select AlRows ‘:-E;t SelectedRows| I- ~ -
2. Select the filter for CSAMT recordings | — | ) o | T Teaaesn . -
. 3 Survey Name Company Name (txz Status Receiver Type Instrument ID Dedination|
3. Select the recordings that need to be @ TetatTine |PoeniGecovec  Unapproved RUUBA 1025 0
ed ited 10426_2021-05-19-204847 Tims Test 2 Phoenix Geophysics EE /MU / SS\\‘Unapproved RXU-8A 10426 0
. . 0 . % v
o Left-click on the first desired site on the < (4: T -
list, press and hold the Shift key and g
left-click on the last desired site g = e e
Or anr [ operator(s):
o Left-click on the metadata desired site on S‘;XZ‘N =
the list and hold Ctrl+left-click on any
. . : Cancel
other stations desired
4. Edit the information as needed : ‘ -
. Reset Save Cancel |
o Click OK
-8836000 -8835000 -8834000 -8833000 -8832000 —— = HTe ¥ D‘"VE'"EH | *“ | 100 |‘°‘°’V 34
©9 contributors, SFERELiMG[es] of: © OpenTopoMap(CC-BY-SA) < - ' ' ' >




File Tools View Settings Window Help

Recording Library ~ Processed MT Data  Processed CSAMT Data  Processed PNT Data

Stack rejection tool 0 s o RS 51 e N I 0 I i

\ Site / Workbench Name EChannel / Status H Channel  Station Offset [m]  Dipole Length [m]  Start Date (GPS) End Date (GPS) Duratior * v Ap) £ Unapp
Unedited Unapproved

iv LOS3 - (Unedited) 10426 - E4 10426 - H1 50.00 100.00 2021-05-13 16:02 2021-05-13 16:20 177 m
1 Unedited Unapproved
. . . ‘ 1082 dited 10426 . E 10426 . H1 50 00 100 00 2021.05.1Q0 20-42 2021.05.1Q 21-50 1
The Stack editor is a tool designed to @ stk Reecton 054 - £ cipole - EMpover 3 _ )
clean the data by removing the selected wotteane et = (1 (5[ [ ] o T ] % v s R ,. ==
1 - . . ‘\' - . —. . . = - - P Log O Linear Freq.: @ Log¢ Linear Phase Unit:
noisy stacks = N et !
1. Open the Processed CSAMT tab and ———— i =
select the sites, from the list or map E20mE L | woksench ame: @ ; A
- . o £ ==
and click Editor button - =iy
2! Create a neW Wo rkbenCh and define 103 b - \Lesf.l:.,' 1;:17:31.mll7:]32.59017::’33.mll7:;!4.))!([7:‘35.“{[7:‘35.!}9!117:;37.000 [ =
a name % 102 ...--.'"- .'.._ '.--"'.“. 1 ; - - e fs i 1
2 it e eapnnnannntes @ Stack Rejection - L0S4 - ES dipole - EMpower X
3. Review the data and reject the stacks "} @ orsatns Wb < [ #] = venion |- oo FORRTERBIIE 4 s peassssreserssnnsd
that are affecting the results by L P = @
clicking Reject Stack button. Rejected ca
stacks will appear in red fa | s | |
] ) 10000 1000 Frequ::: - N
4. Review the results on the Amplitude/ T ] |
phase plot i Iy =
5. The stack can be restored using the N
Accept Stack button o :
A 71%%000 1000 = u::ﬂ - 10 1 19:17:31m7::z.m7:31m7:3:|::n7::s.m7:36.lm7::7.m 35




CSAMT Processed Data Exporter

@ CSAMT FIELD TEST1_MAY2021 (Z;/CSAMT FIELD TESTS/CSAMT FIELD TEST1_MAY2021) - EMpower - [m] X
File Tools View Settings Window Help

Q Create New Project Ctrl+N Recording Library Processed MT Data Processed CSAMT Data Processed PNT Data
1 . SeleCt the CSAMT Slte Open Existing Project Ctrl+O | [None - o |[81[ 2] Fiters: [None J G Sz EP—I Ezq,g',t:sé_Tec_Ieg Site: L0S4 A
(@) Choose the Site from the ||St or fe=nioE ’ tus H Channel  Station Offset [m] Dipole Length [m] ~Start Date (GPS)-  End Date (GPS) Duratior ¥ Approv (@) /. Unapp () X Reject
Import Recordings Ctrl+l o
map Import Calibration Files Ctrl+L 10426 - H1 50, A 20 17 m 4.
. 'E';‘pm:“’ce:sed Lal ?’:"i @ CSAMT Process Site Exporter - EMpower X
H H H H port Recordings trl+
EMpower is limited to exporting a e 1025 H(D) e 501h1m ,
[ H Export CSAMT Processed Sites I==<_ g ./ Editor V
Slngle WorkbenCh per Slte Close Current Project Ctrl+W /)Q‘:" a0 LOS4 - Workbench 1 = ? m: < >
Exit Atsfa | . = =
= =
2 . Se I eCt th e Export CSAMT Eroection: Web Metcotoy ,/l \@ r~~ kmpl: @ Log O Linear Freq.: @ Log O Linear Phase Unit: »
. . 8 VAGLED g )
processed sites from File _ 054 (Unedited)
- Exporting Format :48 (gipr?)lto l;;y 19 21:50:25 (GPS)
. m s
menu or click Export Selected ! & vl =
\
button 1 |
o The information will be exported to & \
[ \ g
CSV format 3 H
g E 10 ‘ 2
o 1054
&
@
101 i i .
10000 1000 100 10 1
500m 180 | T T T 4
120 .
8 T 60 ]
= F -
o £ -60F 2
-120 F E
180 |, i i ; ]
-8834500 -8834000 -8833500 -8833000 10000 1000 100 10 1
©0] Tiles courtesy of: © OpenTopoMap(CC-BY-SA) Frequency [Hz]




Contact support

Please check out the FAQs
https.//phoenixgeophysics.freshdesk.com/
Or email us at: support@phoenix-geophysics.com
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