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The National Electrical Grounding Research Project (NEGRP) was a project managed and 
sponsored by the National Fire Protection Association (NFPA) Research Foundation. The 
objective of the project was to test several different types of grounding electrodes in different 
types of soils, and then to compare their grounding resistances to earth.  
 
The first site was installed in 1992 in Las Vegas, Nevada. During subsequent years, additional 
sites were installed in Dallas, Texas; Northbrook, Illinois; Poughkeepsie, New York; and 
Staunton, Virginia. At the first site, 18 different types of grounding electrodes were installed. At 
the four subsequent sites, 15 different types of grounding electrodes were installed. The variety 
of electrodes included conventional ground rods, copper plates, bare wire, rebar, etc. See the 
attached appendix, NEGRP Electrode Legend. 
 
After installation, the resistance to earth of each electrode was measured every month. The 
measurements were taken by technicians from local electric utilities, working under the direction 
of the NFPA Research Foundation. The test data was then compiled and distributed by the NFPA 
Research Foundation. The measurements continued for several years until the project was 
discontinued after a sufficiently large volume of data was collected. The last full set of data from 
all five sites was gathered in December 2000. See the attached appendix, NEGRP Test Data from 
December 2000. 
 
At all five sites, Electrode R is a ten foot long LEC Chem-Rod backfilled with Grounding 
Augmentation Fill (GAF). At the sites other than the one in Nevada, Electrode Y is a ten foot 
long horizontal Chem-Rod backfilled with GAF. GAF is a conductive material made for 
backfilling around any type of grounding electrode. 
 
As you can see from the test data, the lowest resistance readings are consistently generated by 
Electrodes R and Y. For example, at the Nevada site, the lowest reading is 18 ohms by Electrode 
R. In another example, at the Virginia site the lowest reading is 10 ohms by Electrode R3, while 
the second lowest reading is 11 ohms by Electrode Y2.  
 
It is important to note that these test measurements were taken by utility company technicians, 
working under the direction of the NFPA Research Foundation. At no time did LEC measure or 
compile the data. This project is a true, independent demonstration of the effectiveness of the 
LEC Chem-Rod. 
 
 
Attachments 
Appendix 1 - NEGRP Electrode Legend 
Appendix 2 - NEGRP Test Data from December 2000 
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Appendix 1 
NEGRP ELECTRODE LEGEND 

 
 

Site Location:  
Las Vegas, Nevada 

 
 

A #2 horizontal copper wire, 50' long, 36" deep, centered in 6"x12" sand  
B #4 steel horizontal rebar, 20' long, 12" deep, centered in 12"x12" concrete 
C #4 horizontal copper wire, 25' long, 12" deep, centered in 6"x6" GEM1 
D #4 horizontal copper wire, 25' long, 12" deep, centered in 6"x6" concrete  
E 5/8"x8' copper clad vertical ground rod in 9" diameter hole with GEM1 
F 5/8"x8' copper clad horizontal ground rod, 22" deep, centered in 4"x6" GEM1 
G 5/8"x8' copper clad horizontal ground rod 24" deep 
H 5/8"x8' copper clad vertical ground rod 
I 3/4"x10' galvanized vertical ground rod 
J 3/4"x10' galvanized horizontal ground rod 24" deep 
K 12"x12" copper grounding plate 24" deep 
L XIT2 vertical chemical rod, 8' long, buried 9' deep in 9" diameter hole 
M #4 rebar cage with 6 bars, in 24" diameter hole 30" deep, with concrete  
N #4 copper wire 20' long, coiled in 30" diameter hole 24" deep, with concrete 
O #4 copper wire 20' long, coiled in 30" diameter hole 24" deep, with GEM1 
P Wood utility pole wrapped with #6 copper wire with 7.5" diameter butt plate 
Q 1/2"x8' horizontal copper clad ground rod, 36" deep, in 6"x12" sand 
R Chem-Rod4 vertical chemical rod, 10' long, in 9" diameter hole with GAF3 

 
 

Suffix “1” Exothermically welded connection 
Suffix “2” Bolted connection 

 
 



Lightning Eliminators & Consultants, Inc.
6687 Arapahoe Road, Boulder CO, 80303-1453, USA 

Phone: 303-447-2828 
Fax: 303-447-8122 

www.LECglobal.com
HITACHI INDUSTRIES CO. LTD. BUSINESS PARTNER 

NEGRP Test Summary 3 

 
Site Locations 

Staunton, Virginia 
Poughkeepsie, New York 

Dallas, Texas 
Northbrook, Illinois 

 
 

B #4 steel horizontal rebar, 20' long, 12" deep, centered in 12"x12" concrete 
E 5/8"x8' copper clad vertical ground rod in 9" diameter hole with GEM1 
F 5/8"x8' copper clad horizontal ground rod, 28" deep, centered in 4"x6" GEM1 
G 5/8"x8' copper clad horizontal ground rod 30" deep 
H 5/8"x8' copper clad vertical ground rod 
K 12"x12" copper grounding plate 24" deep 
L XIT2 vertical rod 10' long, buried 11' deep in 9" diameter hole with bentonite 
R Chem-Rod4 vertical rod 10' long buried 11' deep in 10" diameter hole with GAF3 
S 8' horizontal XIT2 electrode 36" deep centered in 9" diameter bentonite backfill 
T 3/4"x8' vertical galvanized steel pipe 
V 4/0 horizontal stranded copper wire, 20' long, 36" deep 
W Cage of eight 5/8"x6' copper clad vertical ground rods, in 30" diameter hole with concrete
X 5/8"x8' stainless steel clad vertical ground rod 
Y 10' horizontal Chem-Rod4 electrode 42" deep centered in 9" GAF3 backfill 
Z #6 copper 4"x4" mesh, 36" deep, overall dimensions of 2'x8' 

 
 

Suffix “a” Exothermically welded connection 
Suffix “b” Mechanical connection 
Suffix “c” Compression connection 

 
 
 Notes 
1. GEM is Ground Enhancement Material, a conductive backfill material manufactured by 

Erico. 
2. The XIT rod is a type of chemical ground rod, 2" in diameter, manufactured by Lyncole 

Industries. 
3. GAF is Grounding Augmentation Fill, a conductive backfill material manufactured by 

Lightning Eliminators & Consultants. 
4. The Chem-Rod is a type of chemical ground rod, 2.625" in diameter, manufactured by 

Lightning Eliminators & Consultants. 
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Appendix 2 
NEGRP TEST DATA FROM DECEMBER 2000 

 
Las Vegas, Nevada 
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Dallas, Texas 
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Northbrook, Illinois 
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Poughkeepsie, New York 
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Staunton, Virginia 

 

 


