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INTRODUCTION 

• Military exercise regions are wide 
and they are often located on 
groundwater areas. 

• Equipment using oil compounds 
are widely used which makes it 
challenging for environmental 
monitoring, soil and groundwater 
protection. 

• The Environmental Protection Act 
obligates the operator to be aware 
of the environmental impacts the 
training is causing or may cause. 

• The threshold value for 
hydrocarbon fractions (<C10 - 
C40) in Finland is 300 mg/kg. 

• The Governments Decree 
(214/2007) clarifies that 
contamination and remediation 
assessment has to be done, if one 
or more substance concentrations 
exceed the threshold value. 

• Artillery Brigade uses the ISO 
14001 certificated Environmental 
System since 2009   



INTRODUCTION 

• In this field study a GPS-dog (Gasoline and Pollution Search Dog) was used 
for assistance of environmental monitoring 

• GPS-dog was trained with a cocktail made from diesel fuel, gasoline, fuel oil, 
motor oil and paraffin/kerosene 

• GPS-dog’s mode of expression for hydrocarbons was lying down at the 
target point 
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FIELD STUDY 

• Military training groups marked and reported the off-road refuelling and 
emplacement sites with GPS-coordinates and maps during the military 
exercise 

GPS-cordinates: 

 

E7960 N7830 

E7805 N6090 

E8100 N5070 

 



FIELD STUDY 
• After the exercise the pointed locations were inspected using a GPS-dog 

• GPS-dog pointed out the contaminated sites 

• GPS-dog was also used after environmental deviations for example caused 
by working vehicles at the construction site 



FIELD STUDY 
• Soil samples were taken from the spots pointed out by the GPS-dog and 

analyzed with a field analyzer PetroFLAG to find out the concentration of 
the contaminated soil. 



CANINE SCENT DETECTION 

• When sniffing for olfactory purposes the mobile part of the nose is moved 
and the shape of the nostrils is altered  

• Air entering the nostril is diverted dorsally, medially, and ventrally around 
the obstructing alar fold, with a resultant increase in velocity and 
evaporative effect 

Finnish Food Safety Authority, EVIRA   Kankaanpään valokuvaamo 



CANINE SCENT DETECTION  

• The right and the left nasal chambers are 
filled with fine scrolls of bone called 
turbinates or conchae  

• When a dog deliberately wants to sample 
the environment, the nostrils are dilated, 
and with a forced inspiration the dog sniffs 
the air. This act provides a greater volume 
of inspired air, which takes a more dorsal 
course around the ethmoturbinates, where 
the olfactory receptors are most numerous. 

• The mucous epithelium covering the 
turbinates has a rich supply of sensory 
nerve endings that are responsive to smell 

• The paired vomeronasal organ, Jacobson`s 
organ, is located in the rostral base of the 
nasal septum as a tubular pocket of 
olfactory epithelium partially enclosed by a 
scroll of cartilage. 

Finnish Food Safety Authority, EVIRA   



FIELD ANALYZER RESULTS 



LABORATORY RESULTS 



RESULTS 

• According to on site analysis the GPS-dog could  
– detect oil spills from 35 mg/kg to 13 590 mg/kg 

– locate fresh and older oil spills  

– point out oil spills from top and even deeper layers of ground  

– work every time of the year (-10 °C - +25 °C) 



THE AMOUNT OF MEASURED 
HYDROCARBONS DAY 1 

Marko Hyttinen, University of Eastern Finland 



EMISSIONS OF FUEL OIL 

Marko Hyttinen, University of Eastern Finland 



CANINE SCENT DETECTION 

• The concentrations of the lighter hydrocarbons were high at the beginning, 

but sank very quickly 

• Also the emission components varied from lighter to heavier ones 

• Presumably it is the amount of emissions that make the dog react to the find 

when hunting after the target odor  

• In our field study the detected locations for oil spills were older than a couple 

of hours, rather days to weeks. Still it did not make it difficult for our GPS-

dog to detect them. This would indicate that it is not the most volatile 

compounds the dog has made an odor memory from 

• In our results the biggest ppm concentration was measured with hydraulic oil 

product which was not taught the dog in the beginning 

• The assumption is that the GPS-dog made a generalization between other 

oil compounds and hydraulic oil 



THE ADVANTAGES OF USING FIELD 
ANALYZER PETROFLAG 

• Fast analyses 

• Economical 

• Easy to use 

 



BENEFITS OF USING A GPS-DOG 

• A GPS-dog could reliably point out 
oil contaminated spots in the 
ground  

• Soil investigations and sampling 
were targeted in right areas 
immediately 

• Saves time and money 
• Not dependable on weather, no 

need of a calibration 



RESULTS 

• According to the field study, a trained dog can reliable point out oil 
contaminated spots in the ground 

• With the help of a GPS-dog, soil investigations and sampling were 
targeted in right areas immediately 

• Dog’s sensitive sense of smell and focused field measurements 
together make an excellent combination and tool for environmental 
monitoring, which is time and money saving 



A combination of a GPS-dog, specialist 

and a field analyzer  

GPS-dog 

Field analyzer Specialist 



FUTURE 

• In the future the use of a GPS-dog could extend to areas as for example 
spatial planning, real estates under renovation and leakages in heating oil 
systems 

• In Artillery Brigade the GPS-dog project lives on! 
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