
OJT Training Module Cover Sheet 
Title:  811 How to create and display EMI data in ArcGIS. 
 
Type:         X  Skill         Knowledge 
Performance Objective: Trainee will be able to: 

• Outline the steps needed to create and display EMI survey data in ArcGIS. 
• Describe the function of ArcGIS tools used to develop an interpretive EMI map. 
• Create an interpretive map within ArcGIS from imported EMI data. 

 

Target Proficiency:   
 Awareness   Understanding   Perform w/ Supervision  
 X Apply Independently  Proficiency, can teach others 

Trainer Preparation: 
• Trainer should be familiar with the assigned reading/review material in the lesson 

plan that follows. 
• Must be proficient with ArcGIS and EMI. 

 
Special Requirements:   

• Initiate an external learning request with a SF-182 in Aglearn for this activity. 
Instructions and a template are located on the training webpages for OJT 
modules. 

 
Prerequisite Modules:   
None 
 
 
Notes:   
None 

Authors: 
Mitchell Mouton 
Steve Peaslee 
 
Approved by: 
Jim Doolittle 
Shawn McVey 
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OJT Module Lesson 
Title:  811 How to create and display EMI data in ArcGIS. 

WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 

Cycle step 1 

Trainer and trainee review objectives of module. 
 
Trainer and trainee access via the internet [Soils 
Home/Soil Education/NCSS Members/Job 
Aids/Investigations] and read/review: 

• EM38 Meter Cookbook.pdf 
o Example Procedure for Creating 

and Displaying EMI Survey Data in 
ArcGIS 

 
Trainer leads discussion as follows: 

• Discuss basic import of data and conversion 
to a shapefile. 

• File formats that can be imported into ArcGIS. 
• The geodatabase that is created to work with 

EMI survey data. 
• Discuss interpretive techniques. 
• Interpretive tools that are used in ArcGIS to fill 

in the gaps. 
• Some of the differences in how these tools 

handle the data. 
• Information based on vector, not raster data. 
• Common “classes” to apply to EMI survey 

data for your survey work area. 
 

Cycle step 2 
Trainer demonstrates importing an EMI survey into 
ArcGIS and creating an interpretive map. 

Cycle step 3 
Have the trainee import an EMI survey into ArcGIS 
and create an interpretive map. Trainer provides 
coaching as appropriate. 

Cycle step 4 

Have the trainee import an EMI survey into ArcGIS 
and create an interpretive map without coaching. 
Trainer provides feedback as appropriate. 
 

Cycle step 5 
Trainer can debrief trainee and address any 
concerns. 
 

 



OJT Module Lesson Measurement of Learning 
Title:   811 How to create and display EMI data in ArcGIS. 

WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 
Trainee’s learning is measured. Have the trainee complete the attached quiz to 

reinforce the concepts in this module. 
 

Apply knowledge gained to work. The trainee can import EMI data into ArcGIS and 
display the data in an interpretive way commonly 
used in the work area. 
 

 
 
 
 

SF-182 
 
Trainee and/or supervisor access Aglearn to verify completion of the module via its 
SF-182. 
 

  
  



Quiz  
 

1. Which 3 file types are desired for import into ArcGIS from an EMI survey? 
 
A) Excel file (*.xlsx). 
B) Comma delimited text file (*.csv). 
C) Map Document file (*.mxd). 
D) Tab delimited text file (*.txt). 

 

2. True or False?  Both Kriging and Inverse Distance Weighting (IDW) are 
commonly used interpolation methods for GIS.  

 
3. True or False? Interpolated data can exceed the boundaries of the sample 

range.  
 
 

4. What command/technique could be used to avoid extrapolation of data 
beyond the actual EMI survey area? 
 
A)  Extract by Mask. 
B)  Effects. 
C)  Select. 
D)  Sketch. 

 
 

5. What feature type or geometry is specified when importing the EMI 
coordinate data into ArcGIS? 
 
A)  File Geodatabase. 
B)  Points. 
C)  Tracks. 
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Example Procedure for Creating and Displaying EMI 
Survey Data in ArcGIS 
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The data file from the EMI software may require some “cleanup” so that it will import into other 
software, such as MS Excel or ArcGIS. The most critical elements are to make sure that the file contains 
only a single “header” line and that the column names do not contain any special characters. The list of 
valid characters are restricted to numbers, letters, and the underscore. 


Before making any changes, save the file under a new name with a “.txt” extension. This step will ensure 
that if any problems occur during editing, the original “.xyz” file is available as a backup. It would be a 
good idea to incorporate the coordinate system information (UTM14_WGS84) into the file name as well. 


 


In the example above, several edits are required before the “XYZ” file can be imported as a table. The 
first line containing the coordinate system information must be deleted, and the second line containing 
the column names must be edited to remove the special characters, such as the forward slashes, 
periods, and brackets. Not quite as obvious is the problem with having a space between “Q/P[mS/m]” 
and “Vert.” Column names work best when they are a single word. Either shorten the name to a single 
word, or connect the words with an underscore character. 


 


Finally, make sure that the header column contains the same number of objects as the rest of the rows. 
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In the figure below, the text file has been imported into MS Excel using three steps.  


In step 1 of Excel’s Import Wizard, select the “Delimited” option and click “Next.” 


In step 2, set the Import Wizard to use both space and comma delimiters. This step is necessary because 
the first line in the example file is comma delimited and the rest are space delimited. Adjust the settings 
according to the format of the file you are importing. There may be differences, depending upon what 
EMI instrument and software version you are using. 


In the final step, if any columns appear to be empty, there is an option to highlight a column and tell the 
wizard to “Do not import column (skip).” Make sure that the columns are correctly aligned with the 
appropriate values. If there are problems, you may need to cancel the import process and re-edit the 
header line using a text editor. If everything looks correct, click on “Next” to complete the import 
process. 


 


The final step in the “cleanup” process is to save the data file in a format that is “ArcGIS friendly.” The 
recommended formats, in order of preference, are tab-delimited text (.txt), comma-delimited text (.csv), 
or an Excel spreadsheet (.xlsx). This final step is important because it will ensure that each line in the file 
has the same type of delimiter, including the header line. 


Close the spreadsheet and exit MS Excel before attempting to use the new file in ArcGIS.  
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In ArcMap, click “Add Data” button and navigate to desired .txt, .csv,  or .xlsx file. 


 


 


Right-click on the .txt file (#1) of interest in the table of content. Select “Display XY Data.” 


 


#1 
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The next step is to set your X and Y fields to correspond with your data and set your coordinate system in your 
“Display XY Data Menu.” Make sure that your X Field is “Easting” and your Y Field is “Northing.” Then select the 
“edit” button. This will initiate the “Spatial Reference Properties” window. Here, click the “Select” button to 
choose the appropriate UTM zone under “projected coordinate system.” 


 


Once you apply the above settings, the data will be displayed as shown below. 
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The data points displayed need to be converted to a shapefile. Right-click on the point file in the “Table 
of Contents” and select Data Export Data…to convert to shapefile. 


 


Using the folder icon, navigate to the directory folder of your choosing and rename the new shapefile. In the 
“Saving Data” dialog box, make sure that the “Save as type:” is Shapefile. Add the new shapefile to your project, 
and remove the .txt file. 
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Next, open ArcToolbox and navigate to the Kriging or IDW Tool located within the “Spatial Analyst Tools” 
under Interpolation (try both and compare how they affect interpretations). 


 


When the Kriging dialog box opens, select the shapefile you exported and set the “Z value field” to 
reflect the EC data you want to display. Also, you can rename and select the location to store the output 
surface raster created in this step. Normally, we utilize the default parameters for the other settings. 
Adjust those as you see fit. 
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If the interpolation runs correctly, the following should display. 


 


You will want to clip the area of the previous raster that extends beyond the EMI survey area to avoid 
extrapolation into areas that are not surveyed with the equipment. To do this, open ArcCatalog and 
create a Personal Geodatabase, which will in turn create a boundary shapefile contained within a 
feature dataset. Navigate to the location where you want to create and save your Personal 
Geodatabase. Right-click and select NewPersonal Geodatabase. Rename the database to your liking.  
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Double-click on the Personal Geodatabase, then right-click and select NewFeature Dataset. Name the 
feature dataset, select the appropriate coordinate system, and set your desired XY tolerance (.0005). 


 


Double-click on the feature dataset you created. Right-click and select NewFeature Class. Name your 
feature class and alias. Make certain that “Polygon feature” is selected under Type. Click “Next.” You can 
add fields if you like; for example, “Acres.” 
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From your Editing Toolbar, select EditorStart Editing. Select the Personal Geodatabase that you have 
created as the folder or database you want to edit data from. 


 


 


Create a boundary around your EMI survey that you think represents your area of interest.  
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Open ArcToolbox, and navigate to Spatial Analysts ToolsExtraction. Double-click on “Extract by 
Mask.” 


 


In the “Extract by Mask” dialog box, select the appropriate Input raster (Kriging_blac1), Input raster or 
feature mask data (boundary), and Output raster (name and location of new raster). 
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The new raster output will look like the screenshot below. You will now need to symbolize the raster to 
fit your needs. 


 


Right-click on the new raster, and select “Properties.” To modify the display range of the dataset, select 
“Classified” under the “Symbology” tab and select the number of classes and the color ramp that you 
want to use to display your data. 
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Below is an example of an interpretive map with a “slope” color ramp with six classes.  


 





