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Detecting IED’s with WTMD’s



Why Did We Do This Testing

Because the end user wants to know how their systems will respond to threats



Study Overview

1. Role of the Metal Detector
o Checkpoints VS Primary Instruments

o Checkpoints VS WTMD Settings

2. Interagency Security Committee

o IED Threats & Test Objects



Checkpoints VS Primary Instruments

Airports



Checkpoints VS Primary Instruments

Courthouses
Schools

Prisons
Events
Arenas

Businesses

Etc.



Events, Arenas, and Schools Guns Assembled,

NIJ Large Objects

Airports, Courthouses Guns Disassembled

Enhanced Airports Guns Disassembled Knives,

NIJ Medium Objects

Prisons, Loss Prevention NIJ Small Objects

WTMD Settings used for the Testing



Verifying WTMD Settings

Reference: http://www.apcorusa.com/products/nij_walkthroughmetaldetector_wtmd_test_objects_kit.html

NIJ Reference: https://www.ncjrs.gov/pdffiles1/nij/193510.pdf

http://www.apcorusa.com/products/nij_walkthroughmetaldetector_wtmd_test_objects_kit.html
https://www.ncjrs.gov/pdffiles1/nij/193510.pdf


Verifying WTMD Settings

We used real North 

American Arms 22 pistols 

vs Test Pieces

Assembled and 

Disassembled

Reference 1: https://northamericanarms.com/product-category/firearms/22-long-rifle/

https://northamericanarms.com/product-category/firearms/22-long-rifle/


Verifying WTMD Settings

Reference 1: https://en.wikipedia.org/wiki/Davis_Industries

Reference 2: https://en.wikipedia.org/wiki/Zamak

No longer manufactured and 

company is out of business

Made from Zamak

Current Models (Cobra, Etc.) 

are larger and barrels are 

ferrous

https://en.wikipedia.org/wiki/Davis_Industries
https://en.wikipedia.org/wiki/Zamak


IED Test Object Selection and 
Categories



IED’s are Not Considered in current Standards



2 Types of Firing Circuits

Electrical Non-Electrical



Non Electrically Initiated IED’s
Example 1



Electrically Initiated IED’s
Example 2



Interagency Security Committee

The Interagency Security Committee (ISC) Design Basis Threat Reference: https://info.publicintelligence.net/DHS-DesignBasisThreat.pdf

https://info.publicintelligence.net/DHS-DesignBasisThreat.pdf


IED Test Objects



Example IED Test Objects

Top Row, Left to Right

1. 1-lb. C4 with cell phone and electrical cap

2. Incendiary device w/ digital timer/cap

3. Metal pipe bomb, electrical circuit, 9V

4. PVC pipe bomb w/ nails, non-electrical

5. PVC pipe bomb, non-electrical

6. PVC pipe bomb w/ digital timer, 2AA batteries

7. PVC pipe bomb, simple electrical firing circuit

1
2 3 4 5

6
7



Example IED Test Objects

Bottom Row, Left to Right

8. M112 block C4 w/ digital timer

9. Dynamite (4 sticks) w/ timer & 2 AAA batteries

10.Dynamite (1 stick) w/ switch & 2 AA batteries

11.Dynamite (7 sticks) w/ digital timer & cap

12.Plastic explosive (2 lbs.) w/ electrical circuit

13.PE-4 (1 lb.) w/ non-electrical firing system

14.Dynamite (1 stick) w/ non-electrical firing system

8 9 10 11 12 13 14



Example IED Test Objects



Example IED Test Objects



Example IED Test Objects



Example IED Test Objects



Example IED Test Objects



Example IED Test Objects



Example IED Test Objects



Testing Methods



Testing Methods

• Center Zone

Lowest Sensitivity
• Non ADA units
• Calibration was 

done using 
center zone and 

most difficult 
orientation



Testing Methods

• 7 “ from panel
Simulating a threat 

object in persons 

pocket

Larger test objects 

were also tested but 

in most difficult 

orientation

7 Inches



WTMD Testing: IEDs



WTMD Testing: IEDs



WTMD Testing: IEDs

Close to 100 total test object were used for the testing



Testing Results



IED Detonators/Initiators



IED Switches



Non Electrical IED’s



Electrical IED



IED Power Sources

NIJ Large Pocket

NIJ Large Waist

Guns Disassembled Pocket

Guns Disassembled Waist

Guns Disassembled Knives Pocket

Guns Disassembled Knives Waist

NIJ Medium Pocket

NIJ Medium Waist

NIJ Small Pocket

NIJ Small Waist

33%

28%

39%

34%

33%

28%

74%

74%

100%

100%

IED POWER SOURCES



Conclusions



Conclusions

The IED Threat CAN be detected 

successfully by a WTMD but the units must 

run at a higher level of sensitivity

For Electrically Initiated IED’s the Power 
Source appears to be the main IED 

component with a detectable metallic mass

Metallic Fragmentation increases sensitivity 

of the IED and makes it detectable at less 

sensitive settings.



Conclusions

There is a need to develop standards/test 

objects for IED threats like we have for Guns 

and Knives.

A US standard needs to include the detection 

of a IED type threat and recommended 

settings.

Education is KEY in creating a more 

comprehensive understanding of the threat 

and how it will respond in a detection system



Conclusions

You Cannot Discriminate and still detect a 

IED threat 



Questions


