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EM survey of suspected farm groundwater contamination 
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Over the last decade, electrical geophysical techniques 
have been gaining acceptance for investigating geotechnical 
problems, particularly in the area of detecting and monitoring 
groundwater contamination. 

A terrain conductivity survey using a Geonics EM-310 
terrain conductivity meter was conducted at a local farm site 
last year. The purpose of this survey was to determine if an in
ground manure lagoon constructed two years previously, 
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without a floor, was impairing groundwater quality in the 
area. The concrete lagoon measures 17.4 by 33.5 m (57 by 
110 feet), and contains the manure and waste water generated 
from the daily use of a dairy barn. 

Leachates, emanating from a sub-surface site tend to 
contaminate the groundwater beneath and downgrade from 
it. If a manure lagoon such as the one described is leaching 
contaminants into the groundwater, then increased concen
trations of nitrates, nitrites, chlorides, and ammonia should 
be found in the groundwater. These constituents will increase 
the specific conductance of the groundwater and conse
quently the apparent terrain conductivity measurements. 
Groundwater contaminated with dissolved salts usually has a 
higher conductivity value than uncontaminated groundwa
ter. If one is able to detect the plume of higher conductive 
groundwater near a contamination site, then it can be mapped 

to determine its extent. 
Eleven parallel survey lines were established at the farm 

to give a grid spacing of 30.5 x 30.5 m (100 x 100 feet) 
between survey stations. The area up gradient, to the south of 
the lagoon, was used to give a background or control meas
urement. The instrument was read at each station and the 
results contoured. 

A high is evident over the manure lagoon. The lagoon 
conductivity is about thirteen times higher than background. 
The area around the lagoon has higher ground conductivity 
values than elsewhere on the farm except for the extreme 
northeast comer of the survey area. Conductivity values drop 
off quickly away from the farm and lagoon to background 
levels as was confirmed by near background chemical results 
from the furthest monitoring well. It appears that groundwa
ter contamination is presently confined to the farm site. 




