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Creating or Opening a Project

Start EMpower
Click Manage
Open or Create a New Project

To Open an Existing Project
o Click Find Existing Project
o Select the Project

To create a New Project

. Open Project -

EMpower

Q EMpower

@

EMpower Geophysical Software

Prepare

Evaluate

., Open

® ;

*| &4 Find Existing Project

Manage |

o Click New
o Type the Project Name
Click Choose

Q Create New Project - EMpower X
Look in: 2 C:\Users\| O Q0 0 R [E
™ My Computer Name = A
& Desktop B PNT-10125 - 5-55C - E2-H1.csv

|5 Documents B Videos

) Searches .
J# Saved Games ..

Roaming @
= Pictures y
<

Enter a project name ||

K ' v
g || Choose

Cancel

Exit

by Phoenix Geophysics

GEOPHYSICS

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

Manage surveys

Import data and prepare for processing

View recording sites on a map and a time line
View time series and spectra

Process data with local or remote references

Edit processed data and export for interpretation

Quit EMpower




Importing Data (Drag and Drop)

To add a new recording from
the SD Card

- Insert SD card in the computer
slot or use a USB memory card

reader
2. Select the file in the File
Explorer window

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

4. Wait for the import progres to
finish

Recording Library

Processed Data
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Visual Representation of Sites

e Imported Recordings are
shown in synchronized
views

o Timeline

o Map

o Recording list

e Visual tracking

o [Breen - Approved

o) Yellow - Unapproved
o -Rejected

@ D.C. Nevada 2017 Test (D:/D.C. Nevada 2017 Test) - EMpower
File Window Help

Timeline Recording Library  Processed Data
[pec 06 2017
MTU-SC - 10116 ¢ Rem Dec() Rem ec() Re
MTU-SC - 10125 &/ S45C-2017-12-0511-1528 SR5C-2017-12-0712-13:30
MTU-5C - 10127 &/ ] |
[MTU-5C - 10128 & 2 5C - 2017-12-06 15:49:26 ] [835C
< = A >
Recording list
50000m - v|| g || u
Prnjeqipn: WebMercator Ma SIMTU-5C(19h22m 55) L P € Delete
|WorldMap ~ P B Status
® v Approved (O # Unapproved (O % Rejected
Tools
Rem Dec02 5Cn MTU-5C 10127 Time Series Spectra Process(Orthogonal)
Recording Information A
g s35C RecordingID: ~ 10125_2017-12-01-001137
=] Start time: Nov 30 2017 16:11:38 (Local) America/Los_Angeles (GMT-08:00)
S Duration: 19h22m5s
| Survey name: lDon Campbell \
c Station name: 51 MTU-5C \
c SR 0 |cFeBMU |
o Layout Geometry: Orthogonal i
Declination: [13.00° B
Q
8 Notes:
g 2
8
v
Electrodes
Distance (m) to GND Resistance (Q)
00 Channel (#)N/E ()s/w Polarity (#)N/E()S/W Gain LPF [Hz] DC[V]
Bl 50 i 50 | (D Inverted | 759.165 607.465 | 4x1=x4 10000 0
B2 | 50 I 50 | (D inverted | 546.82 510.804 | 4x1i=x4 10000 0
E Azimuth: 40° <
-13180000 -13130000 -13080000 Magnetic Sensors
Easting[m] N

selecting recording in any of the views will automatically

show update to others views




Verifying/Editing Recording Information

Verify that the following information is correct:

Dipole length

Declination

The inclination (Azimuth) of the layout
Calibration checkbox

Review the recording information and edit the
enabled fields

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

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

Verify that there was not a warning icon on the
left of the channels or next to the Recording ID

5

56 5C (20 h 50 m 56 s) v || = | = & Delete
Status
(O « Approved (® % Unapproved (O % Rejected
Tools
Time Series Spectra Process(Orthogonal)
. - A
Recording Information
Recording ID: 10125_2017-12-02-203505
Start time: Dec 02 2017 12:35:06 (Local) America/Los_Angeles (GMT-08:00)
Duration:___ | 20050M 508 . L L e mmicmmmmimmm
| Survey name: | |1
! Station name: ISG 5C l :
| Operator(s): \CF MU and GB @
| Layout Geometry: Orthogonal ML
Dedlination: ~  [13.00° El
E Notes: ‘MTU-SC 10125 ‘ i
1
i :
[ Electrodes !
1
<1 ’ Distance (m) to GND Resistance (Q) |
1 Channel (+)N/E )S/w Polarity (+)N/E (O)S/W Gain LPF [Hz] DC[V] I
1
SNIELS | 50 | 50 | [Jinverted | 216.078 253.663 | 4x4=x16 | 10000 0013 !
1
i B 50 | 50 | [ inverted | 225.164 216.557 | 4x4=x16| 10000 -0.006
! E Azimuth: 40 ° z '
L 1
! Magnetic Sensors |
1
i Channel Sensor Detected Serial # Cal Polarity Gain LPF [Hz] DC[V] :
I H1 MTC150 ~  MTC-150 53917 « | [] Inverted x4 10000 0.074 i
! i
1 H2 MTC-150 ~ MTC-150 53918 v D Inverted x4 10000 0.034 i
: H3 MTC150 ~ Unknown 53194 v | [] Inverted x4 10000 0.0073 !
b 1
1 H1-H3 Azimuth: 40 ° = i
@ View Recording Details | Attachments @
- v




. Recording Details: 10039_2018-02-23-171514 - EMpower

@ Battery Voltage - EMpower

View Recording Details S (1) —

Recording ID: 10039_2018-02-23-171514
Survey Name: NVFeb2018 oaf
Station Name: NVO3
Review that the following levels are within | === >
valid limits for quality control: .
Duration: 52m3s L L L
1. Battery st o = x
Altitude: 1054.24m R Internal Temperature
2 Tem peratu re Molh::z;dModeI: ;P/;BD;-G 25l —— Internal Temperature
Motherboard Serial: g
3. GPS Timing Card Verify = {
Temperature: Low: 14°C, High: 24°C 14 Details .. ... L~
4. Channels Details —
If saturation is not close to 0%, the | s s o —'3 — :
. . . GPS Timing Card
gain might be too high and/or there | cawse = 5
. P . . Model: BTMO11
is artificial noise on your site. Frmver Versn: 00010028
Review the channel configuration . — . (kN
_ SR S ey et s
(See pages 4’5) ChamelsDe/hills 9 @ Saturated Frames - E2 - EMpower X
Tag Board S/N Model Firmware sat A 10
Saturated Frames - E2
P Lo " "
. Recordlng ID:  10116_2017-12-03-221659 .. ! 5,
e 0% i
___________________________ IR e
3 HI 201273 BCM03-B 10019 0% g 1 ] [ ] ﬂ ” H [
Verify that there was not a warning icon on the 8o e
6 | /eft of the channels or next to the Recording ID / & o ;‘2 Minitas 1ot




Recording Details and QC (1)

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

2. Data Type allow to switch between
different rates (96K / 24K / 150 Hz)

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

4. Exporting plot using the right-click
on the plot to export to PNG

*This features Apply for Time Series and Spectra mode

€de:  Time Series

0158_2018-04-10-160859 - Milestone 1.2

h test - Parallel Noise 96K high - EMpower

v DstaTyps: | TD.36K ¥ | Sample Rate: 96000Hz | Viewing time from(UTC) [2018-04-10 16:25:00.000 |3 | chunks persiot 100 13| Refresh | Previous Chunk | i Next Chunk | Reco
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Processing Data

From the Recording Library
tab:

1. Choose the Recording to

be processed

Review the Layout
Geometry

Process Site Creation
Wizard*:

- Electric Components

- Magnetic Components
- Reference Channels

- Processing Timeframe

- Processing Parameters
*These steps will be explained in the
next pages

@ D.C. Nevada 2017 Test (D;/D.C. Nevada 2017 Test) - EMpower
File  Window Help

Recording Library  Processed Data
|pec 06 2017
MTU-5C- 10116 ' [Rem 5C B30 | 02 5C [Rem 5C Dec03 Rem Dec4 Rem Dec()
MTU-5C - 10125 K [ Ta— R ) [S725C G4 5C-2017-12-05 11-1528
MTU-5C - 10127 =2017-11-3050-37-08 ]
MTU-5C - 10128 &/ (S2.5C_-2017-12-06 15:49:26 ] [S35C
< >
. 50000m u el
Projection: Web Mercator s BRI Sl me) R [ [ (e
WorldMap ~ 8 =Y ™) Status e
® ¢ Approved’ : (O # Unapproved (O % Rejected
o LT ols
Rem Dec02 5Cn MTU-5C 10127 @ - Time Series Spectra Process(Orthogonal)
.............. Recording Information o
g s35C Recording ID:  10125_2017-12-01-001137 ao®
g Start time: Nov 30 2017 16:11:38 (Local) America/Los_Angeles (GMT-08:0Q). - * .
& Duration: 19h22m5s
= Survey name: ‘Don Campbell Lt ‘
£ Station name: 51 MTU-5C S |
E -
5 S Operator(s): [cFeBMU s |
2 C2> Layout Geometry: Orthogonal ~ ** : &
Declination: [13.00° 2
8
S Notes: ‘
0
o
Al
Electrodes
Distance (m) to GND Resistance (Q)
5000 Channel (+)N/E ()s/w Polarity (+)N/E()S/W Gain LPF [Hz] DC[V]
Bl | 50 i 50 | (] inverted | 759.165 607.465 @ 4x1=x4 10000 0
B | 50 I 50 | Jinverted | 546.82 510.804 | 4x1=x4 10000 0
E Azimuth:
-13180000 -13130000 -13080000 Magnetic Sensors .
Easting[m]

Verify that there was not a warning icon on the
left of the channels or next to the Recording ID




Process Site Creation wizard - Electric components

o

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

Select the recording clicking
on the Map, Timeline or
drop-down list

Review / Edit the E-Channel
details

Navigation bar Display the
components of the processed
site being created

. Process Site Creation - S7_2 5C - EMpower

MTU-5C - 10116
MTU-5C - 10125
MTU-5C - 10127
MTU-5C - 10128

20000m
SProjection: Web Meifoatott 3176549m, y=4721997m] .-
@ WorldMap ~ .
~
Al

»
Rem Dec02 5Cn MTU-5C 10127

Northing[m]
4730000

4710000

R Sre~
S7_25C_5¢c

3)-

-13180000 160000

wS7_2 5C- 10125 - 18:14:38 - 16:14:20

E-Channel details

E-Channel Selection

Use the following

=13
Easting[m]

Ex = E1 Select Manually
Ey=E2
Ex Ey
Dipole length: 100 m Dipole length: 100 m
North resistance: 334.10Q East resistance: 379Q ;
South resistance: 349.1Q West resistance: 3503 Q @
Voltmeter measurements (V) Voltmeter measurements (V) N
AC: 0 AC: 0
DC: 0 DC: 0
./ Edit
Electric Components: S§7_25C- 10125 - 18:14:38 - 16:14:20 (0]
Magnetic Components:
Reference Components:
Processing Timeframe:
<= Previous =) Next




Process Site Creation wizard - Magnetic Channels

@ Process Site Creation - S-5 5C - EMpowe

L I [ [Wov 20 2017 Dec 06 2017 Qe@l—— ===
oca [ 1— _m*_ = ] T ‘ Select a recording to use for the magnetic components
. bl P e L R e e e e e T,
1 . U Se th e th e Sa m e re CO rd I n g a S ‘mﬁ:i 12:;: 25 J&sd (1\ (® Use magnetic channels from the same recording as electric channels
. _,Z O Use magnetic channels from a different recording
electric channels, use Select | .-
Projection: Web Mercator N
Manually / Edit RA®| || amons
. K Hx = H1 MTC-150 53917
= C I | Ck N eXt Hy = H2 MTC-150 53918 ®
Hz=H3 MTC150 53194 e
Remote :

4750000

. % Rem Dec02 SCnMTU-5C10127 | 2 [ . .o oo o= === T e
2. To use another concurrent recording | * I'Mage"e"cs el dd
magnetic channels select “Use 2 v - L
. § %772 sc | S35C y ! (O Use same azimuth as H1-H3 band (0 °)
magnetic channels from a . f | © s oo st
A H bR @ Process Site Creation - S-5 5C - EMpower \ Ok >4
different recording S ————— : W@ = _ s
MTU-SC - 10125 [Gany ] Select a recording to use for the magnetic components @

3. Simultaneous recordings with valid - R m— o © b oo e ey
magnetic sensors will appear e

. . . _ Projecion: Web Mercator _[x=-13158173m, y=4759104m] e SIS S
(yellow / green) in the Map / Timeline 1 i™= e S ——
or using the drop-down i/ e i
@) Ciick Next NI
When a magnetic channel is selected from a 5 Fom Sgpea
different record, this records will be s

connected on the map and the letter M
(Magnetic) appears neXt to the Channel Cosc 2000 Electric Components: S-5 5C - 10125 - 23:07:12 - 17:34:58 @

P Magnetic Components: Rem 5C Dec01 - 10116 - 00:32:46 - 22:10:10 @
name

1 0 Processing Timeframe:

~13200000 IS0 3160000 -13140000 C o = Next

4690000

Reference Channels




Process Site Creation wizard - Reference Channels

@ Process Site Creation - 52 5C - EMpower

Local 2 et (D) e e s ]
1. Select Magnetic or Electic Chanmel |~ —
_ Click Next §P$§T:;:; e et 2000om v ?DUsereferencechaﬂnelsfromaconcurrentrecording .
Remote \ o002 5n 15 1017 P
2. To use Reference channels from a :
concurrent recording select “Use £ :
reference channels from 5 |
concurrent a recording” i
- Concurrent recording with valid | '
magnetic or electric will appear e e , !
(yellow or green) in the Map / E["”’- b [ S

Ti m eI i n e a n d th e d ro p_d Own I ist :‘Tuic s || : (2\ (O Use reference channels from the same recording as the electric/magnetic channels -
N—1

Magnetic Electric
0
- C I | Ck N eXt 20000m (® Use reference channels from a concurrent recording
Projection: Web Mercator [x=-13123485m, y=4756749m] T
g (WorldMap N ) e e =t
§ (@) Magnetic ' FElectric
|
Rem Dec02 5Cn MTU-5C 10127 Chain=s
M
Rx=H1 MTC150 53017

®

Ry = H2 MTC-150 53918

When a channel (H magnetic / E electric) is
selected from a concurrent recording the
letters R(H)/R(E) appears next to the channel
name

Select Magnetics 7 Edit

Northing[m]
4700000

4680000

11

Electric Components: 52 5C - 10128 - 23:49:26 - 18:00:50

1660000

Magnetic Components: Rem 5C Dec06 - 10116 - 00:53:52 - 21:37:00 @®



Process Site Creation wizard

Processing Time Frame, allow to
select the time segment that will
be processed using the Start -
End or by moving the blue

indicators in the Duration timeline
- Click Next

In the last step the Processing

Parameters window
- Robust outlier rejection is used for
making corrections on the Processed

data (see Troubleshooting guide)

To reduce the effect of noise,
select the frequency of the
Electric power grid filter (North
60 Hz/ Rest of the world 50 Hz)
- Click Process

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

selected
12

' Process Site Creation - S2 5C - EMpower

|Nov 29 2017 Dec 06 2017 RO@
MTU-5C - 10116 =) I P ing Timefi
wrusc- o125 (G (G56) (GASC) (SZES708 [ cmm— SEEE T UIWEHES
MTU-5C- 10127 (Confinions Renm MTIESC 10123
MTU-5C - 10128 &25c___ 18350 Processing timeframe
Time zone
o @® utc (O site time zone: America/Los_Angeles (UTC-08:00)
m
Projection: Web Mercator TS e e N e e e S I R o n e n s o =t
o Worldap - ) e . comaoh ZLFL207 20 350, K. S L1207 213700 S
§ =
> e Duration: 1h23m30s .
Rem Dec02 5Cn MTU-5C 10127 ! g e !
d i e O T O PR R IO DT TR DDA Ao g
! ! h
g T e N | | Rl R
S| 1MTU-SC | @
= . Process Site Creation - S2 5C - EMpower X
=8
23
=] |lkw291017 Dec 06 2017 QO@
EZS S| |mrusc- o6 [RER p ol
wrusc- 105 (G (G506) (SAiSE) (28798 [ —] ocessingharametel
g | |Mrusc- 10127 (Eonfiniions Rem MIUSSC 0197
§ MTU-5C - 10128 G25c 18350 @ Robust outlier rejection
@ Granularity of data to analyse Parameter to optimise Acceptable if reached a value of Maximum rejection ratio
[] Fine rejection (slow) | ® | Multiple Cohe = () 0.10 + [® 10.00% v G
o o 20000m
8 Projection: Web Mercator o2 E| d ....... d r|t .........................................
% 3 WorldMap ~ QA @ } © Electric power grid filter
N g 1O s0Hz O 60Hz (® None
< e
< :
%Rem Dec02 5Cn MTU-5C 10127 QoS rame
@ Processing Queue - EMpower X pC Dec06 R=58 5C (H)
© Remove
Processed Site Name ~ Reference Status Progress  Elapsed Time Estimated Remaining Time

P=S7_25CR= (Local H)  Magnetic ~Done 100% 19m58s 0s

“l ¢ @ Ampltude: @ LogO Linear Frequency: @ LogO Linear Phase: @) Degrees O Radians i

P=57_2 5C R= (Local H) (Unedited)

Dec 04 18:14:38 to Dec 05 16:14:20 UTC (21 h 59 m 42 5)

Data: Resistivity

“  Legend:TopRight __ -

102 525C - 10128 - 23:49:26 - 18:00:50 @
XY

" X Rem 5C Dec06 - 10116 - 00:53:52 - 21:37:00 [0)
F .
& ) $85C - 10125 - 20:13:30 - 17:54:00 [0)
o
2 W = e EERe g e . = ] Timeframe: 20:13:30 - 21:37:00 Duration: 1h 23 m 305 | ®
E - 5 &
< 01 4= Previous 4.— = Process




Visualizing Processed Data

Processed data tab

1. Select the Processed Site from
the Site / Workbench list or

Map.

The Plot shows the Amplitude

and Phase from the Processed
Site selected

Use the Toolbar plot for additional

features
Add Processed Site(s)

Edit Processed Site (Name, Status
and Notes)

Exporting Data (page 14)

The Edit Cross Powers
removes outlying cross powers

@ D.C. Nevada 2017 Test (D:/D.C. Nevada 2017 Test) - EMpower
File Window Help

« Check All | © Uncheck All

Recording Library

Processed Data

-

B

Site / Workbench Name Status / Geophysical Paran isplt:SI MTU-5C R=Rem 5C B30 (H) i
> [JP=S1 MTU-5C_LH - (Unedited) Unapproved 10 ¢ Approved @® A Unapproved O % Rejected |
> [JP=S1 MTU-5C R=Rem 5C B30 (H) - (Unedited) Unapproved INotes |
v M P=51 MTU-5C_LH - (Unedited) » . Unapproved
Unedited E \ Unapproved
> [JP=S-5 MTU-5C_LH - (Unedited) \ Unapproved @ @
> [JP=S-5 MTU-5C R=Rem Dec01 (H) - (Unedited) ‘\ Unapproved v !
< o \ > ! @ View Site Metadata - Export |/ Edit Cross Powers @ Delete !
Projection: Web Mercator 20000m \Data: Resistivity ~| + @ Amplitude: ® Log(O Linear Frequency: ® Log() Linear Phase:
- \
Uit s AL@ \ P=S1 MTU-5C R=Rem 5C B30 (H) (Unedited - XY-YX Uncombined)
8 \ Dec 01 03:28:38 to Dec 01 05:07:12 (1 h 38 m 345)
8 - 10 2
@ E \ . : - -
< E \ [~ P=51 MTU-5C R=Rem 5C B30 (H): Unedited |
; E 100 . i
4 g o
E 8 P=Rem Nov30 8 100} =
g3 2 @ Full View
£5 B
2 il & Save PNG
102 ¥ . . .
0.01
Data: Resistivity ~ ¢ B Amplitude: @ LogO Linear Frequency: @ LogO Linear Pha‘fe: @ DegreesO Radians @ 7 Legend:
1
@ P=S1 MTU-5C R=Rem 5C B30 (H) (Unedited -'XY-YX Uncombined) hesnsseneautes
y Dec 01 03:28:38 to Dec 01 05:07:12 (1h38m;4s) :

Amplitude [Q'm]
5 5 o
2 R D

sammgtay
Sttt & LS T R

* P=51 MTU-5C R=Rem 5C B30 (H): Unedited
—* P=S1 MTU-5C_LH: Unedited

0.01

@ Full View

from the calculation of Hitono 100 o0 0 ll ™ - e
resistivity, phase, and other : %8
geophysical parameters (see & iggE o T

Frequency [Hz]

EXY —=— YX

13 pages 15-17)




Exporting Processed Data

Processed Data

1. Select the Data Format
PLT or EDI

2. Use the Combine Method
Uncombined or Logical

3. Use the Toolbar plot for
additional changes

4. Export the processed site

14

Q Export Data - EMpower

(® Exportto PLT () Export to EDI @ @

Combine Method | ®  |XY-YX Logical AND ~ A

Data Format

(Data:fTipper v & B Amplitude: ® LogO Linear Frequency: ® Log() Linear Phase: (® Degrees () Radians Legend: Top Right

P=51 MTU-5C R=Rem 5C B30 (H) (Unedited)

Dec 01 03:28:38 to Dec 01 05:07:12 (1 h 38 m 34s)

7\

101
L XY

— 100F ¥
E S ¥ ' Bl Y
S o iy r Hhp gy, { ol P '
2101} Higgy 1 i } | "M
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2 j02[ watk i 3 .
= 10 i:’l f
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E "
< 103"
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Editing Cross Powers

Edit Cross Powers, is a tool to
create multiple edition masks without
changing the original (Unedited)
Data to clean noisy sites

15

To create a new Workbench
click the green (+) icon,
complete the information and
click Create

Polar Editor
Create a Polar Editor
Mask(see page 16)

Time Editor
Create a Time Editor
Mask(see page 17)

@ EMpower
Edit Window Tools
Workbench manager

B X[ \%v-yx Uncombined

—

Workbench | Unedited

Workbench Settings

Rotation:
Geophysical Parameter: Resistivity

Masks

0.000 ° \

M Magnitude/Phase Editor Masks

M Time Editor Masks

M Robust

i

i) | 4 Previous Frequency | | 5 Next Frequency

P=S8 5C R=Rem 5C Dec07 (H)

Dec 07 21:42:36 to Dec 08 22:08:31 (24h25m 555)

@ New Workbench - EMpower

Workbench name

Parameter to edit

Rotation angle

Phase [°]

-
| ARt
Resistivity - E
[0.000° 2]

180
120 -

[=.)
o

o
T

Phase [©
e

&
=]

-120

-180

iy

1000

100

1

A
R
ok 11111 | ST
0 1 0.1 0.01 0.001 0.0001
Frequency [Hz]

Polar Editor (Magnitude/Phase)

@ Frequency: 0.1757813 Hz

o 90°
120°" 3 81e8%°
3.17e+4
150° 2.54e+4. 30°
y 1.9e+4
| +
+180°—— *’;”i‘s ——10°
-
-150° ~30°
L \
-120° -60°
-ane
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Polar Editor
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Create a New Magnitude/
Phase Editor Polar Masks,
define a Mask Name, choose the
Amplitude and Phase ranges
Click Create button

The polar editor plot has been
created. Use the differents tools
to obtain the desired information
Linear / Cubic

XY /YX 1

Workbench Workbench ~ @ (@
Workbench Settings

Rotation: 20.000 ©
Geophysical Parameter: Resistivity

Masks

™ Magnitude/Phase Editor M... A

Polar Editor (Magnitude/Phase) - EMpower

Frequency: 0.1757813 Hz
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Time Editor - EMpower I3 Poir dtor (Magrtude/phase)

Frequency: 16.25 Hz
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1.  When a polar editor plot has — o .
. ™ Time Editor Masks .
been created XY / YX will be P TEmm T mmm mew | Guwm  mes g
reflected on the Time Editor Unecled .
Time Mask 1 (] f H
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3. To Add New Selection ,
- Click, drag and drop Elkah 2
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