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Creating or Opening a Project
Importing Data
Visual Representation of Sites
Verifying/Editing Recording
Information

o View Recording Details

o Recording Details and QC
Processed MT Data

o  Process Site Creation wizard

Visualizing Processed MT Data
o Toolbar (Sites list)
o  Groups (Timeline)
o  Groups (Map)
o Filters
Editing Cross Powers
o Polar Editor
o Time Editor

Processed PNT Data
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Q EMpower

Creating or Opening a Project
EMpower Geophysical Software

/ by Phoenix Geophysics
. Open Project - EMpower , 1

GEOPHYSICS

1.

Start EMpower /

2.
3.

To Open an Existing Project

Click Manage

Open or Create a New Project

. Find Existing Project

& New =. Remove © cancel

Prepare

Evaluate

Create instrument configuration files

View and edit instrument configuration files

Check data quality
View time series and spectra
View noise test results

View quick-estimate apparent resistivity

o Click Find Existing Project or select e [ “Warage | Manage surveys
from the I|St (pre viously used) Open . Find Existing Project «u New . Remove Import data and prepare for processing
o) Select the Pro;ect View recording sites on a map and a time line

To create a New Project

P pp———

View time series and spectra

o) Click New @ Create New Project - EMpower X Process data with local or remote references
o) Type the Project Name LT 2 Co\users\ 1000 &E Edit processed data and export for interpretation
L My Computer Name = )

H s Desktop B PNT-10125 - S-5 5C - E2-H1.csv
4. Click Choose Tomian L
. test 1

e ~
~

~

) Searches  ~~

»# Saved Games
Roaming

= Pictures

<

~

Enter a project name ||

7 v
e 4
|| Choose

Cancel

Exit

Quit EMpower




Importing Data / Drag and Drop

Importing Data

1. Select Importing Recordings

from File menu
o  Select the recording and click
Choose

Drag and drop

2. Select the recording file in the

File Explorer window

3. Drag and drop the Recording
data to the Timeline or Map

Wait until charging is completed

File Window Help

Look in: D:\MTU 5D

000 ®REE

™ My Computer

m Desktop -
-

Name

10039_20...4-203149

Size Type Date Modified

Fi..er 05/03/2018 2:24 PM ‘

- - Documens 10039_20...3-215418 Fi..er 05/03/2018 2:24 PM
Create New Project Ctrl+N 2 rosTro 10039_20...5-151014 Fi..er 05/03/2018 2:08 PM
o Z @
n Existing Pra rl+ 10039_20...3-213813 Fi..er 05/03/2018 2:07 PM T e 2
Open Existing Project Ctrl+0 % . HIELD TESTS (D) L Rem 5C Dect? RemSCDects
Recent Projects... & —— V4 3
i “ m~ Pathfinder (Z:)
= - -06 15:49:26 ] EE5C
Import Recordings Ctrl+l -~
Import Calibration Files ~ Ctrl+L
Import Processed Data Ctrl+R
Close Current Project Ctrl+W -
< >| Unay X Rejected
Exit Alt+F4 Directory:  [10039_2018-02-14-203149 | [ choose | S
§ Files of type: - Cancel
N T
- | < | FIELD TESTS (D) Drive Too)
. e vis Mm@ File Explorer
i -~ E T -
£ e s .-~ » U X ; 7 =l
g ~ ¥ f bl
g // - ginto Quick Copy Paste New Properties Select
3 ﬁgcess 7 folder ¥ @ -
8 1
g \ [+ copy N Clipboard Organize New Open
N \
S <« M 4 < > FELDTESTS (D) v & | Search FIELD TESTS (D) y)
N
o 4 RS R “535C u-sc 5 Do(urr}eots A O Name o
8 Y .
3 | + D ejemplo
@ EMpower X ) Music N EMpower
Diciiies AN EMpower V 1.25
Copying 10125_5A8F4F8B_2_00000047.td1 3% lzl - N MTU 5D
8 @ Videos AN
E Wi & S - Nevada
b Windows (C) ~B- NV FEB2018 5C5D
-13240000 -13220000 -13200000 -13180000 -13160000 -13140000 -13120000| "
L e 2 - FIELD TESTS (D) Picture N
- USB Drive (E:) o v 5
21 items =

To add a recording frm the SD Card

- Insert SD card in the computer SD Card slot or

use an external USB memory card reader




Visual Representation of Sites

File Window Help

Timeline Recording Library  Processed MT Data Processed PNT Data

Station name Groups: | None |0 |e

Dec 06 2017 ®EO@
MTU-5C - 10116+ [Rem 5C 830 (Rem5CDecoi | Rem 5C Decdd. [Rem 5C Decos Rem 5C Dec06 [Rem 5C Deco7 Rem 5C Dec08
MTU-5C - 10125+ S-55C [S65C ] [SZ15€C Isz 25¢ ] [s45C-2017-12-05 11:15:28
MTU-5C - 10127 [Continuous Rem MTU-5C 10127 - 2017-11-30 10:37:08 ]
MTU-5C - 10128 i i
Recording list ) G '
< >
20000m =1 e Delate

g Projection: web Mercator| V] ap e e

8

IS WorldMap G EeRae Status

> ¥ Approved # Unapproved * Rejected

Tools
Time Series Spectra Process

3

8

3 Recording Information

£

S Recording ID:

Start time
Duration:
o Survey name:

S Continuous Rem MTU-5C 10127

8 Station name:

8

I3

Operator(s):

Company name:

e Imported recordings are shown

in three synchronized views — [ :
o  Timeline

o Map
o  Recording list

20000

e Visual tracking

180000 -13160000 -13140000 -13120000 -13100000
Green Approved eastgin o0 i i ey of Al

Yellow Unapproved

- Rejected QSelecting a recording in any of the views will automatically

update the recording information in the other views




Verifying/Editing Recording Information

Data management (Recording Library)

1.

Review the Recording Information
o Edit the enabled fields, if required
o  Verify that there was not a warning icon /! on the left of
the channels or next to the Recording ID

Review the following information:
o Dipole length
o  The Azimuth at which the E and H sensors were laid out
o  The correct Calibration sensor will show a green mark

Review the information on View Recording Details
(see next page)

To add more information (such as pictures, documents etc.)
click the Attachments button

@

Remote (24 h 3 m)

@

\g Survey name:
Station name:

Status
O « Approved

Tools

Time Series Process (Orthogonal)
Recording Information

Recording ID: 10125_2017-08-24-153141
Start time:
Duration:

Aug 24 2017 09:31:42 (Local) America/Edmonton (GMT-06:00)
24h3m

[komberiey, B : Aug 2017 |

[ramee |

Operator(s): | |

Layout Geometry: | Orthogonal v

Decination:  [0.00° 2]

Notes: High contact resistence
15 deciination
-12 Azimuth

Electric Channels

Distance (m) to GND Resistance ()

Channel  (+)N/E ()s/w Polarity | (9In/E (s/w | Gain | LpF[Ha] | DCV]

e [Jimveted | 5335 3894.07 | 4x1=x4 | 10000 | -0.021

Magnetic Channels

-——
Channel Detected Serial # 1 cal : Polarity | Gain | PF[Hz] | DCV]

1
H1 | MTC-150 v MTC-150 53731 : « D!nverted I x4 I 10000 |‘0.011
1
v | MTC-150 53880 < ’]lnverﬁed ‘ x4 l 10000 |-0.029

I
|| Inverted ‘N«‘r’«‘ N/A | N/A

Sensor

1
H2 | MTC-150 1
1
1
1

s 1

1H1-H3 Azimuth: [0° T3]y

_______________

|v.ewkecerdngoeess|| Attachments l Export Time Series

) )
@ '@




Voltage (v)
2 ¢ 5 8N 3

@ Recording Details: 10155_2019-04-24-085903 - EMpower @ battery Voltage - EMpower
Battery Voltage
View Recording Details -
g Recording ID: 10155_2019-04-24-085903 Stark Time: Wed Apr 24

Survey Name: 10155 MT Stop Time: Thu Apr 25 %

Station Name: W )

Duration: 22h 5g/m 5¢ X

Company Name: 7 Y

1 H Latitude: 37.079°N

eview that the following levels are Recever Ty T30 7 -
Instrument Serial: 10155 Fougiudes 23.7925F )

12:46:40 15:33:20 18:20:0

within valid limits for quality control: '

Internal Temperature

Instrument Info 1

1 n Battery VOItage 0S Version: v1.27.1 I’ .
Motherboard Model: BMB01-G ,I - - —p 5
- I nte rn al Te m pe ratu re Motherboard Serial: 031008 'l e - ’ -

.
= Battery: Low: 12.44 V, High: 12.869 V [1 - P
3. Number of Satellites -
! v -

~
Temperature (°C)

Temperature: Low: 20°C, High: 38°C @ Number of Satellites - EMpower X

Decimation @ Number of Satellites
. S atu rated F ra m es Recorded 0.1 seconds at 96000 samples/s every 60 seconds, "

1 second at 24000 samples/s every 60 seconds,

. . and continuously at 150 samples/s
o If saturation is not close to s Timing Card :
0 . Serial Number: 200188 Firmware Version: 00010029X >
~0 /0 y reV|eW the Chan nel Model: BTMO1-1 # of Satellites: 7 - 12 satellites « r 9
configuration (see pages 4 - 6), Channels etails :

the gain mlght be too hi gh Tag Board S/N Model Firmware Signal Ranges

#of Satellites

T13a640 1533750 16730100 31706
24.04.19 24.04.19 24.04.19 24.04.

53:20 02:40:00 05:26:40 08:13:20
0419 250419 25.04.19 25.04.19

1 E1 201462 BCMO03-B 1001a

. e . . |_| @ Time Series Level - E1 - EMpower X
and/or there is artificial noise ) B 201427 BCM03-8 10012 @ T
1 3 H1 201422 BCMO2-R 1001a
On you r Slte @ Saturated Frames - E2 - EMpower X 13 : « Maximum
o2fid * Average

*  Minimum
~ <

5. Time Series Level . @ pre———— e

Signal [v]

03

12:46:40 15:33:20 18:20:00 21:06:40 23:53:20 02:40:00 05:26:40 08:13:20
24.04.19 24.04.19 24.04.19 24.04.19 24.04.19 25.04.19 25.04.19 25.04.19
Time

#of saturated Frames.

12:46:40 15:33:20 18:20:00 21:06:40 23:53:20 02:40:00 05:26:40
24.04.19 24.04.19 24.04.19 24.04.19 24.04.19 25.04.19 25.04.19
Time

13:20 11:00:00
.04.19 25.04.19




Recording Details and QC (1)

de:  Time Series

1. The Time Series and Spectra
shows the data available for QC

2. Data Type allow to switch between

different data sampling rates (96K /
24K / 150 Hz)

3. The Unify Vertical Scale by, allows
to visualize by Channel scale

4. Exporting
o  Right-click on the plot
o Save PNG

*This feature applies to the Time Series and Spectra plot

¥ | Data Type: | TD_%6K

0158_2018-04-10-160859 - Milestone 1.2

h test - Parallel Noise 96K high - EMpower

+ | Sample Rate: 96000Hz  Viewing time from(UTC) chunks per sct[1.00 (3] Refresh @ previous Chunk || S Next Chunk | Reco

E Channels: Unify Vertical Scale by DonuunifY ¥  Metadata Tag: showauopright 4|
201
Z 0 WA
i -0.0003 A
-0.0006
-0.0009 E, Y | |
16:25:00.055 16:25:00.056 16:25:00.057 ~— _ 3 0.057
@ Full View
0f
-0.0003 F & Save PNG Tota
£ e A Nl M
m -0.0012 /\ /\ r\/\ A/ /\/W V \‘\ A
:g ggig 153 2018-04-10-160859 - Milestone 1.27.1 bench test - Pavallel Noise 96K high - EMpower
;| Spectra ~ | Data Type: | TD.96K v | Sample Rate: 56000Hz | Viewiing time from(UTC) [2018-04-10 16:11:30.000 (3] chunks per sict [1.00 [8]  Refresh ||
H Channels: Unify Vertical I
oio07 E Channels: Unify Vertical Scale by Donotunﬂ ¥ | Metadata Tag: Show at top ringl;t V:
— 0.0035F T T T
>
= 0F 10-5
T -0.0035F
-0.007 £ e S )
-0.0105 B— 10
w
— | 107 |
0.009 F
0.006
= o.oug:
? o003k 0.01 |
-0.006 | — 0.001p
-0.009 | 2 0,000 R e A A A P A A A A N A A A e A A A A A S e i b
1 & 1Sk
106 |
0.009 F 107 |
0.006 F F
< 0.003 requenc
(=] 0F
? -0.003f e 5 :
0.006 F H Channels: Unify Vertical Scale by | Do not unify ¥ | Metadata Tag: Show at top right v |
0.009 £

H1[V]

0.0001

10-5

T T T



Processing MT Data

From the Recording Library tab:

1. Choose a recording to

process
Review the Layout Geometry

Process Site Creation
Wizard*:

o  Electric Components

o  Magnetic Components

o Reference Channels

o  Processing Timeframe

o  Processing Parameters

*These steps will be explained in the Following
pages

' Kimberley BC Aug 2017 (D:/Kimberley BC Aug 2017) - EMpower

- O X
File Window Help
Recording Library Processed MT Data Processed PNT Data
-] -
)
MTU-5C - 10125 ' [Rem Remote - 2017-08-24 09:31:4.
MTU-5C - 10127 % [MB 4 - 2017-08-25 15:43:58 | [MB 6 - 2017-08-26 11:16:59 ____ J[MB7-2017-08-2710:53:11 | [MB10-
MTU-5C - 10128 & !MB o I {mB 3 - 2017-08-: 25 15:58:59 MBS - 2017-08-26 16:00:34 | |MB 8 - 2017-08-27 11:10:53 MB 9 - 2
1
]
< 1 >
1 = = I :
I-10000m {MB1(15h38m 9 s] Bl Delety
Projection: Web Mercator 1 ’,"{ ( ) ‘ = |7 ‘ u‘
e
WorldMap Status
; 4 O « Approved @ 4 unapproved O %R Rejected
Tools
‘ Time Series i Spectra ‘ 3 ' Process (Orthogonal) ‘
IOV T TITN e s - - "
Operator(s): ‘WH+SC+MU .-~
§ Company name: [ e
o
§ <2> Layout Geometry: gorthogonal -~
Declinati [0.00°
Notes: High contact resistence
+14 azimuth
E +15
o 5
E Electric Channels
E Distance (m) to GND Resistance (Q)
Channel (+)N/E (-)S/W  Polarity |(+)N/E(-)S/W | Gain |LPF[Hz] | DC
of ~ . ,, .
8 o E1 [3200 3] [46.00 [3] [JInverted | 186253 170855 |4x1=x4 | 10000 | -0.0¢
3 o E2 [38.00 3] [3160 (3] [Jinverted | 16766 307858 | 4x1=x4 | 10000 |-0.01
E Azimuth: |0 ° External Filter wNone
Magnetic Channels
Hii Channel  Sensor  Detected Serial # Cal  Polarity | Gain | LPF[Hz] | DC[\
HL [MTC-150 v MTC-150 53729 [ | [ mverted | x4 | 10000 | -0.00;
H2 |MTC-150 ~| MTC-150 | 53739 | [« O mverted | x4 | 10000 | -0.07
H3 v Inverted | N/A | N/A | N/A
Verify that there is not a warning icon on the left  |w-s azmut: v
of the channels or next to the Recording ID %




Process Site Creation wizard

Electric components

Select a recording from the
Map, Timeline or Drop-down
list

Review / Edit the E-Channel
details

Navigation bar Display the
components of the processed
site being created

When a recording is selected, the letter
P (Primary) will appear next to the
channel name

. Process Site Creation - S2 5C - EMpower

RO@

‘ Select a recording to use for the electric components ‘

Select Manually|

AY
Ey \
Dipole length: 100 m \\
East resistance: 1505 Q A

West resistance: 680.1Q
Ex Calibration Serial: N/A

Voltmeter measurements (V)

MTU-5C - 1]0115
MTU-5C - 10125 M (5515650
MTU-5C - 10127 Continuous Rem MTU-5C :
MTU-5C - 10128 E& 52 5C - 10128 - 23:49:26 - 18:00:50
0 8 .
MTU-5A - 1514 B3 < _ -7 | [E-cnannel details
MTU-5A - 1908 y ; .
MTU-5A - 2346 el saecie
MTU-5A - 4263 S2sA ] [538) Use the following
, v’ Ex=E1
. Ey=E2
'
.
Ex
£-20000m i 5
Projection: Web Mercator K Dipolelength: 0em
7 i .
WorldMap  + L QA @ North resistance: 1416 Q
i South resistance: 1997 Q
e Ex Calibration Serial: N/A
4
O y's Voltmeter measurements (V)
g Rem SC-Dach&n MTILSC 10197
8 E-Channel details
=
S Ex Ey
£ HE—— E——
E R—— ey gt vt ()
2 ‘
2 g Ex Calibration Serial: % | Ey Calibration Serial: x
=
b Pot Res North: 759.2Q Pot Res East: 546.8 Q
Pot Res South: 607.5Q Pot Res West: 510.8 Q
QS Voltemeter Measurements (V) Voltemeter Measurements (V)
o S
8 ac: o | ac: o |
=}
a
2 P oco | oc: [o |
ke save € cancel
-13190000 -13170000 _

AC: 0

DC: 0

(©OpenStreetMap contributors, BRtING[M(es courtesy of: © OpenTopoMap(!

CCBY-SA) |




@ Process Site Creation - S2 5C - EMpower

Process Site Creation wizard [ . , }
‘Eiﬁiiii :gii _‘ﬂu‘f}u Select a recording to use for the electric components
o [ rusc - 10120 2.5C - 10128 - 23:49:26 - 18:00:50
Magnetlc Channels oot R GERES G
|- 2345 i o) JEem e ) ] -
MTU-5A - 4263 =3 ol = The recording is =
Local | E=e2 ® good to process
Pm’ﬂw‘:;ZMf - mtm The recording does
1. Use Select Manually / Edit as needed and click Next @‘ - 4] | nothaveanavailable |~
2. Keep the option Use magnetic channels from the same B —— “
recording as electric channels selected
o Use Select Manually / Edit as needed and click ‘g
NeXt Oﬂsgwﬁ 52.5C - 10128 - 23:49:26 - 18:00:50 Bl 2 A
Re m Ote g b Local Select a recording to use for the magnetic components
@ s from the
= = @ Process Site Creation - 52 5C - EMpo 7 Use magnetic channels from a déferent recording
3. Select Use magnetic channels from a different {
v eold .
record i n g EEEE%EEE emote Select a recording to use for the magnetic components
q q g MTU-SC - 10128 ~ O Use magnetic channels from the same recording as electric channels.
o  Select a valid recording/magnetic sensors from the | s e
Map / Timeline or using the Drop-down and click e e
NeXt @ ics Selection - EMpower X ::: :; ::zj:: :z:z: O @
. ) Pm]ec:::d\::: Meriamr o~ = e ' - Hz = H3 N/A N/A
4. Use Select Manually / Edit as needed and click Next B e o0 o T
o . (® Use custom azimuth ’0"—3 1
g @ms Ok w1 [Mrc-iso - \
§§ H3 |MTC-150 Y| [53191
E5E
— 20000 Electric Components: S2 5C - 10128 - 23:49:26 - 18:00:50 (ij
When a magnetic channel is selected from a different recording, g R, e B =
this records will be connected on the map and the letter M N Frosesng T
(Magnetic) will appear next to the channel name Do Susetiopconnhtors SRS ey o © CosrTsooton (55 —— e

10



Process Site Creation wizard

Reference Channels

Local

Select a recording to use for the reference components

1. TO use reference Channels from the Same @ Use reference channels from the same recording as the electric/magnetic channels
recording as the electric/magnetic channels © vagnet, O saric
o Select elthel' the Magnetlc Channels or * Magnetic char?nhliv\vill be taken from recording (19128»’52 5C)
Electric Channels O
o  Click Next

Remote —— e W e -
MTU-sC- 10116 [BE - [REmIRemiRemIRemS el Rem ] | |
mrusc- o125 (ST (5550 (568 [SZAIS7 |54 5C Selectd |w [Mrciso -
2. To use Reference channels from a e o7 E— e =
. o wross- 1 (G (SHIEES 7N EE G Ga) Waghetc T
concurrent recording select “Use reference |m2» & 0 o o s e b
channels from concurrent a recording” e P
o  Aconcurrent recording with valid magnetic or geee
electric channels will appear as non-gray in g g - ) sl o
the Map / Timeline and in the drop-down list N I ! !
y

- @ Magnetics Selection - EM X U
3. Use Select Manually / Edit as needed and | _ y s e SReaka g @
£ 4
. 7 1 Rx: v | Ry: - .
click Next £
2 § K (@ Use same azimuth as H1-H3 band (40 ©) -~ -
¥ : (O Use custom azimuth 0° =
‘\ &4 Rcand sgere ma"damry channels S2 5C - 10128 - 23:49:26 - 18:00:50 ®
6 \\ 0ok Rem 5C Dec06 - 10116 - 00:53:52 - 21:37:00 @
. . . \ . e s :
When a channel (H magnetic or E electric) is selected from a \ $45C- 10125 - 19:15:28 - 17:11:30 @
H rocessing Timeframe:
concurrent recording the letters R(H) or R(E) appears next to RIS N Processing T B |
3 N 131690 4= Previous P Next
11 the Reference channel name o0 urtes, of: © OpenTopoMap(CCAY:54)




Process Site Creation wizard

12

The Select Processing Timeframe, allows
to select the time segment of the recording
that will be processed

o  Use the Start - End fields or move the blue

indicators in the Duration selectors
o  Click Next

In the Processing Parameters window
o Robust outlier rejection is used to reject
outliers in the Processed data at high
granularity

To reduce the effect of power line noise
o  Select the frequency of the Electric power
grid filter that corresponds to the frequency
carried by the power lines in the region

Type the Process site name
Click the Process button

The Processing Queue shows the
processing of the site(s) selected

@ Process Site Creation - 52 5C - EMpower

hov 202017
MTU-5D - 10039

MTU-sC - 10116[RER
MTU-5C - 10125575 (568 (57
MTU-SC - 1012,

MTU-5C - 10128

<

Dec 13 2017

Dec 262C1 749 ~

200000m
Projection: Web Mercator

WorldMap  ~

4800000

Rem 5C Dec06 MTU-5C 10127

'S4 5C C5C
non

@

ime

20ne

Select Processing Timeframe

v
> 4
&1 @ utc O site time zone: America/Los_Angeles (UTC-08:00)

A Start: 2017-12-07 04:14:52 [ End: [2017-12-07 13:48:30 &

® - 7
2 ’
o Duration: 9h 33 m 38 s ’
¥ 2
’

g

[wov 20 2017
MTU-SD - 10039
MTU-SC - 10116REm
MTU-SC - 10125575 (565 [S701E
MTU-SC - 10127608 RemMTUY

MTU-5C - 10128

Dec 06 2017

“Dec 132017 |;Dec
-
-

Processing Parameters

» Prefer to use robust in the editor
' instead of this first-pass robust, it

Granularity of data to analyse  Parameter to optimise Acceptable if reached a value of Maximum rejection ratio
[ Fine rejection (slow) || Multiple Coh ~ (i) [0.10 3| 1G] 10.00%

D Electric power grid filter

QO soHz O 60 Hz @ Mo

@ Processing \g Queue - EMpow
@ Rem
Processed Site Name  Reference Status Progress Elapsed Time Estimated Remaining Time

-100% 19m58s 0s

P=S7.25CR=(Local ) Magnetic Done

-l & @ Amplitude: ® LogO Linear Frequency: @ Log(O Linear Phase: @) Degrees O Radians

P=S7_2 5C R= (Local H) (Unedited)

Dec 04 18:14:38 to Dec 05 16:14:20 UTC (21 h 59 m 425)

Data: Resistivity.

i Legend: TopRight =

@

Amplitude [2'm]
"

XY

52.5C - 10128 - 23:49:26 - 18:00:50 ®
Rem 5C Dec06 - 10116 - 00:53:52 - 21:37:00 ®
54 5C- 10125 - 19:15:28 - 17:11:30 ®
imeframe: 04:14:52 - 13:48:30 Duration: 9h 33 m 385 | (0|
Previous 5 | i Process
T
’ >
-
-
-
-7
€ ----—
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Visualizing Processed Data

Select the Processed Site from the
Workbench list or Map

The Plot shows the Amplitude and

Phase of the selected Processed Site
o Use the Plot toolbar to access
additional plot features
Add Processed Site(s) by selecting

the checkbox beside the site in the
Workbench list

Edit the Processed Site (Name, Status and
Notes)

The Edit Cross Powers feature

File  Wind

ne
v 1 P=Remo
T

& Unapproved X Rejected
otes:
[Approved [ Resistivity/Imp:
Magnetic None

jte Unappdlved  Resistivity/Imp:

te R= (Local E) - (Unedited) Electrid
aditad Unandeon

ator
i

ow Help
Recording Library  Processed MT Data
[ check all Groups: [None @8 Fiters:[None BRI 5|
Site / Workbench Name - Reference / Status  Filter / Geophysi PP
[ Unedited Unapproved  Resistivity/Imp,
v [ P=Remote R= (Local H) - (Unedited) Magnetic 60Hz
Unedited i sisti
52 e R= (Local H) - (Unedited)
d

N
N W/ dit ross powers ¥ 6 W & coherence
Racictivitu/imn, ¥

1 1 5 @ te o © pekte

1

T | vy E @ E Amp:@® LogO Linear Freq: @ LogO Line

T o 4 f
[

removes outlying cross powers from

r Phase: @ Deg (O Rad Legend: Top Right
-

al H) (Unedited)
‘Aug 27 04:13:03 (UTC)
3

P=Remote R= (Local H): Unedited
—=— p=Remote R= (Local H): Unedited

gl

e <

bl ]
- Taw
. & Full View
v w1
‘
. i 102
‘ He e

LY :
B

the calculation of resistivity, phase,
and other geophysical parameters
(see pages 19-21)

Site Info (see pages 18)

Coherence (see pages 18)

€] Save PNG
0.1 TIT LA <
Resistivity v - 7] Ampl: @ Logo Linear Freq.: @ LogO Linear Phase: @ DegO Rad Legend: Bottom Left v
- s
by
B for
P=Remote R= (Local H) (Unedited)
Aug 26 19:14:40 (UTC) to Aug 27 04:13:03 (UTC)
8h58m23s
108 T
E XY —=— YX
104
il T L
Eﬂ. - .l'*"“““m-mm&“u:mulm.
103 '= - an e .
— l:‘ g LY
= = -~ ua] .-.."--
G 102 = =
) - @ Full View
2 =
3w L] & Save PNG
= -
\ 100
\
\
) P=Remote R= (Local H): Unedited
—*— P=Remote R= (Local H): Unedited
2 L . 1 ) I
1010000 1000 100 10 1 0.1 0.01 0.001




Toolbar (Sites list)

Processed MT Data

@) @ VAdd Del @') ‘Add Del Edit Processed MT Data
@ [] check Al ’ |Site name I Groups: | None | [+ | & Filters: irNone v“‘; [+ N — e @ | l~| Export Checked

\
\
\

Recording Library (3 \ :
&/ ! e ST— . v
@lStatlon name | Groups: None v || @ ‘l— =1 ! v s EMGe

. Process Site Exporter - EMpower X

Filter name * @ ] |

[] Process end @ |Later than ¥ | | 2019-03-14 00:00

ExPort CheCKed’ export the Site(s) DDateprOCessedszart @ Later than 7 [ 2019-03-14 00:00
selected [4]in the Workbench list to ] oote procesedend. @ R ——
EDI/PLT or to an archive compressed file S

\‘ \ () Filter criteria Data format: @) DI O PLT O Archived file  (®
. \! : s 2 G
1 Ll C h eCk AII the S Ites i [] site status @ Approved Unapproved Rejected INED foyou:s ICompact I ®
. File By: test40
' Create Group - EMp.. X D Fine robust @ Enabled Disabled
i i o Cancel
2 . Q u I C k Sea rC h by S Ite n a m e Crotp rarmc [] Reference type @® Electric Magnetic
|| l |:| Reference location @ Remote Local
3 . G ro u ps (Sllde 15' 1 6) Sl [[] Tipper available ® Yes No
_ [ Process duration @ | Longer than ¥ |0 hours e
4. F i Ite rs (Sllde 1 7) [] Process start @© |[Later than 7| [2019-03-14 00:00

Save Cancel
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Groups (Timeline)

Station name Groups: None

-sa

Recording Library

Processed MT Data

Processed PNT Data

élZ:UO \ 518:00 EDG:OO 212:00 élS:UD'ﬁ\ 'T{” [a)
MTU-5C - 10125a#hote - 2017-08-25 09:54:34 = @ Create Group - EMP-»-@ (Remote - 2017-08-26 09:44:40
MTU-5C - 10127 é (MB 4 - 20{7’0&-25 15:43:58 J MB 6 - 2017-08-26 11:16:59 W
Create neW grOUp @ < \‘~~ . Group name: >
| | . .
Tvoe the Group Name o The new group will appear in
yp P . the drop-down Groups list
Select the sites
o  Use left-click to select the site and hold e e
. . Station name Groups: None w7 i -g RN DL
down the "CtrI“ key to SeleCt mU|t|p|e Sltes ilB:EHJp ,’ B |A|u_.1162ll17 EOE:I]U 12:& = 1 ,/, ‘lw \\ |Aug 27\+Bl~!u A
(release the buttons) e — ——R g
: 3 (4)2 soooms + g W:F
4. Use the Right-click menu [ - Ceatrewgrow_ | A (e
rojection: Web Mercator B - - —r——

o Add to group
o  Select the group

Select the sites
o  Use left-click to select the site and hold
down the "Ctrl" key to select multiple sites
(release the buttons)

Use the Right-click menu
o Add to group
o Create new group

Type the Group Name

—/

File Window Help

Groups: None

Recording Library Processed MT Datp . _Processed PNT e
S . Ctrl -

)5 2017

-
lauaocdfuz

MTU-5C - 10125
MTU-5C - 10127 &'

|

[Remote - 2017-08-26 09:44:40

Y
JRemote - 5017%-»

[MB 6 - 2017-08-26 11:16:59

MB7-2017-0 ,,

<

Group name:

Cancel

@ Create Group - EMp..@

’ The new group will appear in
the drop-down Groups list

R ez

>
A}
1

15




Groups (Map)

Select the sites using one of two options:

1. Use the Line Selection tool for specific

sites

o Hold down the left-click and draw the line

over the sites on the map

2. Use the Rubberband for large ranges

o  Hold down the left-click and drag over the

sites on the map (ensure to cover entirely
all the sites needed)

Create a group

3. Create a Group

o  Use the Right-click menu on the Map
o Add to group

o Create new group

(@]

Type the Group name

Projection: Web Mercator

‘ WorldMap  ~ ‘

[x=-12941276m, y=6386922m]

Line

Selection

A

5000m

Qe

A

i /

P=N_J

P=MB 6 M=MB 5 R=|

e

Northing[m]
6370000

E.....E Rubberband [Ts2

E

6371000

v

)

5;

Add to group
& Full View

Show grid

Show Site Names

Export to...

Fetch Background Map
e Re-fetch Background

The new group will appear in
the drop-down Groups list

Group name:

@ Create Group - EMp.. X

Cancel
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Filters (Processed MT Data)

The Advanced Filter can work with individual 2
sites or with Groups

1. Name the Filter (*mandatory field)

2. Select the Filter criteria

3. Save the Filter

4. The new Filter will be added to the drop

down list

5. Use the Edit ~* button to add or change

Filter criteria

@ Advanced Filters - EMpower

Filter name *@ (i) | approved

Filter criteria

[ checkal | Groupe: OB

Site / Workbench Name
v [ Test - (Workbench 1)
[] Workbench 1
[ Unedited
v [J P=Remote R= (Local H) - (Test)
[ Unedited
[ Test

v [J P=MB 3 R=Remote (H) - (Unedited)
<

Site status @® Approved [ | Unapproved [ | Rejected
[] Fine robust ® Enabled Disabled
[] Reference type @® Electric Magnetic
[] Reference location (i) Remote Local
(] Tipper available @® Yes No
[] Process duration @® |Longer than v | |0 hours =
[] Process start ® | Later than v| | 2019-04-02 00:00
[] Process end @ |Later than v | 2019-04-02 00:00
[] Date processed start (i)  Later than v | | 2019-04-02 00:00
[ ] pate processed end (i)  Earlier than Y| | 2019-04-02 00:00
® © .
\* 2 * Mandatory field 9
~||@ & Fiters:[approved  ~|| @ | @ -"’ -] Export Checked . Cancel
Reference / Status  Filter / Geophysical Param  Fine Robust Sens &
Magnetic None No MT(C
Resistivity
Apj Resistivity/Impedance
Magnetic 60Hz No MT(C
Resistivity/Impedance
Resistivity
60Hz No MTC v 17
>




@ Metadata Viewer: P=S1 MTU-5C R= (Local H) - EMpower

S it I nf C h r n a General Processing Metadata Robust (Fine Rejection) Parameters
-
e o o e e c e Process Site ID: {8b13f3e9-1134-4990-ad8a-f96e0631aa12} Robust Enabled: No

Process Site Name: P=S1 MTU-5C R= (Local H) Robust Quality: Not available
Survey Name: Don Campbell Robust Rejection Ratio: Not available
Robust Algorithm:

Company Name: Not available

Prooessmg Version: v1.35.4.3 Notes
. Processing Date: Fri Sep 13 18:59:02 2019 GMT
1. General Processing Metadata process st s Uagooed
. . Processing Type: Orthogonal
f t Tipper Source: From Local Magnetics
I n o rm a I o n Reference Type: Magnetic
Power Grid: None
2 R b t F H R H t' P t Has Remote: No
. obust (Fine Rejection) Parameters G e
Stop Time: Fri Dec 1 19:33:43 2017 GMT
. Duration: 19h22mSs
Frequency Range Displayed: 0.00001 Hz to 10000 Hz
3. Recording Metadata

o P ri m a ry Stati O n Primary Station Local Magnetics Local Reference (H)

. Recording Metadata Receiver Metadata
o  Local Magnetics RecrdngD: 1005 A20L0NY | RecowerTyr  MIUSC
Site Name: S1 MTU-5C Receiver ID: 10125
O Local Refe re n Ce ( H ) Survey Name: Don Campbell Receiver Firmware: v1.22.0.1
Operator(s): CFGB MU Receiver Calibration: View
. Start Time: Fri Dec 1 00:11:38 2017 GMT
. 133 Notes

4- ‘ :hannel Detalls Stop Time Fri Dec 1 19:33:43 2017 GMT
Duration: 19h22m5Ss
Latitude: 38.8374 ©

5 C h Longitude: -118.295©

c onerence e e
Azimuth: 400
Declination: 13°
. Coherence viewer - EMpower X External Electric Filter: None
4 Channel Details
Channel 1: |Ex ~ Channel 2: Ey v
Tag Polarity Inverted ~ Gain LPF DC  Saturated Frames Dropped Frames Sensor Range Sensor Type  Sensor Serial View Calibration
P=S1 MTU-5C R= (Local H)
Hx H1 No x4 10000Hz Ov 0 0 0.00001 Hz to 10500 Hz  MTC-150 53917 View
Dec 01 00:11:38 to Dec 01 19:33:43 (19h22m5s)
T T T T Hy H2 No x4 10000Hz Ov 0 0 0.00001 Hz to 10500 Hz  MTC-150 53918 View
—*— Coherence
Hz H3 No x4 10000Hz Ov 0 0 0.00001 Hz to 10500 Hz  MTC-150 53191 Not Available
v

Coherence

0 L L L L
10000 1000 100 10 1 0.1 0.01 0.001
Frequency [Hz] 1 8




Editing Cross Powers

@ EMpower

Edit Window Tools 0
" . Workbench manager 8 x ® Previous Frequency | Next Frequency| | Polar Editor (Magnitude/Phase)
Edit Cross Powers, is a tool to

Workbench [Unedited = & | @ New Workbench - EMpower X Frequency: 132.3529 Hz

create multiple edition masks without |z — I — 5 ) Ei

changing the original (Unedited) v

| Parameter to edit Resistivity - Y

data. Masks can be used to clean e [ o
noisy sites '

o

— | Ry
1. To create a new Workbench O O r—r
o  Click the icongl | LR

o  Type the Workbench name Wl I |
o  Complete the information as ok |, e Tsed |
needed

o  Click the Create button | ime sk o ‘ - ] !~ -

Amplitude [Q'm;
5

= | . e | mee——e—eeeeeeeee
2. Polar Editor | oS | gy
o Create a Polar Editor ‘ = Sz oy T T

o | 20:40:00 23:26:40 02:13:20 05:00:00 07:46:40 10:33:20 13:20:00
| w 041217 041217 051217 051217 051217 051217 05.12.17
-180 [ | i ] Time & date [UTC]

Mask(see page 16)

H H Frequency: 132.353 Crosspower Count: 2638
3. Time Editor

o Create a Time Editor
Mask(see page 17)

. ’ . . . .
10000 1000 100 10 1 0.1 0.01 0.001
Frequency [Hz] [] show average cross powers Add New Sele

*For more details see the Crosspower Editor
manual
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http://empower.phoenix-geophysics.com/releases/LATEST/manuals/Crosspower%20Editor.pdf

Q EMpower

“Magnitude/Phase Mask @ )

POIar Editor Unedited Mask Name

Global XY rejection settings Global YX rejection settings

Mag/Phase Mask 1 &

0.100 Qm |:| Amplitude lower than  0.100 Om

[] Amplitude higher than  20000.000 Qm

|:| Amplitude lower than
- [] Amplitude higher than 20000.000 Qm

4 O
“» O

D Phase lower than 135.000 °
\:‘ Phase higher than -45.000 °

D Phase lower than -45.000 °
["] Phase higher than 135.000 °©

Reset - Cancel

-

O O
4“0 O

7z
’
’

1. Create a New Magnitude/ Phase Editor Polar — v
M as ks Polar Editor (Magnitude/Phase) - EMpower u

o  Type the Mask Name
o Edit the Global XY rejection settings as needed 0
o  Click the Create button 120° 1.5%+4 o0°

Frequency: 0.1757813 Hz

8.81e+3

4.51e+3

2. Use the different tools to obtain the desired
information
o Linear/ Cubic
o XY/YX
o  Amplitude range
o Phase rage

150° 30°

+180°"

-150°

@ -120° -60°
<gge

(O Linear (® Cubic Amplitude from [0.006Q'm ¢ to [11433.1700'm

20 XY YX Phase from  [-9.522° 2 to [-61.270°

-300

LKL




Time Editor Masks

B

Unedited

T

1. Create a New Time Editor Mask
1.1. The Mask Name can be edited by
right-clicking on it

2. To add a new rejection area
21. Click the Add New Selection button
2.2. Left-click and hold, and start dragging to
the left or right to select the area of

crosspower rejection ]

Q q Q q . :120: R M
3. Toremove an existing rejection area: __
3.1. Left-click on the area to be deleted E= 1 N © Tmesdmemma h 3 v

3.2. Then right-click the option Remove @ X Remove Selected (@ D— ]

ude [

Selected that appears on the screen . =

(3.1

* The crosspowers rejected in the polar editor will be
shown in the time editor and vice versa.

Phase [¢]

04:50:00
0.2,

17 08.1217
Time & date [uTC]
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Processed PNT Data

This tab shows processed Parallel
Noise data

1. Area to Select the Site of
interest and view its
metadata

2. Area to edit information of

the selected Processed Site
o  Site Name
o  Mark the site as Approved,
Unapproved or Rejected
o Relevant Notes for the
processing

3. Selectors to choose the
Channels to be analysed
and displayed

Print tool
5. CSV (excel) Export tool

Recording Library

Processed MT Data

essed PNT Data

Site Name
10125 - Remote - ParallelNoise Unapproved 15:44:40 15:31:03 201

Status

Start Stop Proc

éite: |10125 - Remote - ParallelNoise

(O « Approved

@ .+ Unapproved (O ¥ Rejected

Notes:

[V/(m*sqrt(Hz))]

Signal Ratio

El:E2
T T T T T I
O E1 Signal
o4 ¢ E2 Signal
105 e Lo b X 9
%QGQQEM()M% *  Noise
3 .
.......0 .... L ]
106 F = o8 oo E
ooo as g- o0 °® > -
o =45 g g ma“gge‘ig 0000 & Full View
BQUZZMK; SR 88’..2?%?g @ﬂwe 955..0 Pl L iee T
107 & ....“. ?g? b} . & Save
10-8 1 1 ). 1. L ).
10000 100 10 1 0.1 0.01 0.001
1 05 T T T T T I
'0_9 o8 ."u“.“,..o:n... o....ou o::“'o' gee®e%00e% o (oherence
0.75 ) e, %% ®e . 00, 0700 o0 °. ° . :
e b Seve, esses Se0e o.n... e S o o ® B o) Signal ratio
0.45 L) ‘... L] .. ‘.. * L] .. L]
0.3 bt .
0.15 PO 2 T
0 L L L L) I L L
10000 100 10 1 0.1 0.01 0.001

v | Channel 2 E2
»
\

7’

10125 - Remote - ParallelNoise

Frequency [Hz]
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