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Overview

• MT ( Magneto Telluric ) is passive and used only Sun Activity as the Electromagnetic source, less 
sampling ( 1/5 to 1/3 ) number of units, recording for 20 hours per day, best results during night 
hours with less noise

• This project expected to be at 600m intervals, with 4 or 5 KMS-820 units and 2 remote base stations ( these 
are not in the project area for example one is in Austin possible other in Grand Forks ) recording at the same 
time, this is used to better identify the source, the units are recorded then moved until all MT locations have 
been occupied on this project, we expect around 40 locations

• Used for deep imaging of the earth lower frequency data

• CSEM ( Controlled Source Electro Magnetic ) is active source with passive receivers, injecting 
current in the ground and measuring response via the receivers, each occurs for 4 Hours one 
direction ( NS ) then 4 Hours other direction ( ES ) the interval can be from 100m to 200m with 8 
to 10 KMS-820 recording units. 

• This project requires 2 source locations, each set of receivers is moved after both NS / EW is complete until all 
receiver locations are occupied. We expect to occupy upto 240 locations twice once for each source location



Layout Receiver MT ( Magneto Telluric )

4 Electric Field Sensors ( 50m 
from recorder )
3 Magnetic Sensors
Each recorder unit is Node and 
records all
Data inside the KMS-820
Can also transfer data via cell to 
cloud
Record 7 channels

LEMI-120 is a Magnetic sensor 
1.2m ( Vertical ) and 2 
Horizontal



Layout Receiver CSEM ( Controlled Source 
Electro Magnetic ) every 100-200m

20m x 
20m Air-
loop

Use either LEMI-
120 or Air Loop

4 Electric Field Sensors ( 50m from 
recorder ) same as MT
1 Magnetic Sensor or Air Loop cable
Each recorder unit is Node and 
records all
Data inside the KMS-820
Can also transfer data via cell to 
cloud
Record 5 Channels

LEMI-120 is a Magnetic sensor 1.2m ( 
Vertical ) or Air Loop cable depending 
on noise tests



Source Layout CSEM ( 2 Locations  )

> 5 m

TRANSMITTER

Min test source length 300 m
For 100 KVA default 4 pits per electrode
For 150 KVA default 6 pits per electrode

Typical source length 1000 to 2000 m1000m 

100 to 150 KVA Generator 100A typical over 1km
Injects +,off,-,off then repeat over 100 seconds, 25 sec segmentsEW

1000 m

N
S

10
00

 m

Dig in Cocurated Sheets, 1m deep, 3m long
At 2 locations, each with 3 x 6 sheets arranged as below left

0
+

-



Sample timing

MT 40 Positions over 10 Days 

CSEM Source 1
200 Positions over 10 Days

CSEM Source 2
200 Positions over 10 Days

8 Hours NS
8 Hours EW

8 Hours NS
8 Hours EW

12 Hour Operation
20 Hours recording

Magneto Telluric MT 
Operation First ( Passive Only )

Controlled Source Electro Magnetic CSEM 
Operation Second ( Active )



Pictures of Key Elements

KMS-820
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Bringing Intelligence to Green Energy Solutions
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ND Water Commission Map
12/9/2020
Blue dots represent drillers logs for water wells







ND Water Commission Map
12/3/2020
Blue dots represent drillers logs for water wells
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Holweger, Todd L.

From: Shannon Mikula <smikula@minnkota.com>
Sent: Tuesday, December 8, 2020 5:03 PM
To: Holweger, Todd L.
Cc: Lee Parker; Amanda Livers; yardenia@kmstechnologies.com; Daniel Laudal
Subject: Affidavit of Notice
Attachments: SKM_C55820120817150.pdf; Notification-Seismic Survey(non-acess landowner)-KMS.doc; 

Notification-Seismic Survey(acess landowner)-CSEM.doc; 200m Preplot + New transmitter 
Location.pdf

Importance: High

CAUTION: This email originated from an outside source. Do not click links or open attachments unless you know they 
are safe. 

Good evening, Todd, 
  
Attached please find the Affidavit of Notice along with referenced attachments in support of KMS Technologies‐KJT 
Enterprises Inc. permit for geophysical survey. The work is being performed as part of Project Tundra as the CarbonSafe 
Phase 3 Controlled Source Electromagnetic Survey.  
  
The original signature will follow in the mail. If you have any questions or need additional information please let me 
know. 
  
Best, 
Shannon 
  
Shannon R. Mikula 
Special Projects Counsel 
Minnkota Power Cooperative 
5301 32nd Ave. S. 
Grand Forks, ND 58201 
Office: (701)795-4211 
Email: smikula@minnkota.com 
Web: minnkota.com 
  

 
  
 

This email has been scanned for email related threats and delivered safely by Mimecast. 
For more information please visit http://www.mimecast.com  
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