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ABSTRACT 
 
 

“RUNAWAY FUEL” 
A study conducted using GLOBE soil testing procedures to analyze soil and runoff water samples at gas stations. 

 
Cameron R. Dickard - 6th grade 
Alpena Middle School, Alpena, AR, USA 
 
 
The purpose of this project was to use GLOBE protocols to analyze the soil and runoff rain 
water at gas stations for pH levels, Phosphorus, Nitrogen, and Potash.  It was predicted that 
the runoff from gas and oil would have varying affects on the levels of pH, Phosphorus (P), 
Nitrogen (N), and Potash levels in the soil and rain water around the gas stations compared to 
the control samples. 
 
Three soil samples and three rain water samples were collected from three different gas 
stations for analysis.  A control sample was collected from an area where gas station runoff 
wasn’t present.  Following GLOBE soil testing procedures, chemical tests for P, N, and K 
were tested along with pH and oil.  110g of each soil was mixed together with 110ml of 
distilled water and let set overnight, then chemical analysis was conducted.  The rain water 
runoff was also analyzed.   
 
All soil samples showed traces of oil along with rainwater from gas station-B. Nitrogen tests 
were all negative. Phosphorus tests were negative for soil. Phosphorus for rainwater: station 
A=2ppm, station B=1.33ppm, & station C=2.67ppm. Potash for soil:  station A=0.33ppm, 
station B=1ppm & station C=0ppm. Potash for runoff rainwater: station A=3ppm, station 
B=2ppm & station C=2ppm. pH results for soil: station A=7ppm, station B=7.17ppm, and 
station C=7.17ppm. Runoff rainwater results for pH: station A=3ppm, station B=6.83ppm, and 
station C=6.5ppm. 
 
The soil and water samples from the gas stations had low levels of Phosphorus (P), Nitrogen 
(N), and Potash (K).  The researcher thought the runoff rainwater would show stronger results 
for oil. It’s hypothesized that runoff rainwater possibly depleted the nutrients in the soil.   
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RESARCH QUESTION AND HYPOTHESIS: 

 
 

Background Information: 
 

In rural Ozark communities, it is not uncommon for people to use gas, oil, and windshield washer fluid 

from a gas station. Have you ever seen the stains on the pavement around gas pumps?  When it is 

raining spilled gas, oil, and windshield washer fluid mixes with the rainwater and could runoff in to the 

soil.  The researcher read many articles on the internet about the effects gas stations have on soil 

and water in and around the three gas stations chosen by the researcher. The researcher is reading 

many articles about gas station runoffs to see what the gas, oil, and windshield washer fluid will do to 

the soil. The researcher also accessed the GLOBE website in order to check the GLOBE protocols 

for testing soil and water.   

 
 

Research Question:  
 

The purpose of this project was to use GLOBE protocols to analyze the soil and water, searching for 

contamination around multiple gas stations according to the pH levels, Phosphorus (P), Nitrogen (N), 

and Potash (K) levels. The research question being addressed in this project is, “When it rains can 

oil, windshield washer fluid, and gas runoff contaminate the soil according to pH, Phosphorus 

(P), Nitrogen (N) and Potash levels?” 

 
 

Hypothesis and Engineering Goal: 
 

It was predicted that the runoff from gas and oil would have varying affects on the levels of pH, 

Phosphorus (P), Nitrogen (N), and Potash levels in the soil and rain water around the gas stations 

compared to the control samples. 
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DETAILED METHODS & PROCEDURES: 

 

First, the researcher located three different gas stations where it appears that runoff rain water has been 

getting into the surrounding soil.  The researcher got permission from each gas station representative to 

analyze the soil around the gas station as well as rain water runoff.  Three samples of rain water and soil were 

collected from each of the three gas stations. The middle school science teacher trained the researcher’s 

parent in the proper use of the home-use soil test kit.  The samples were taken to the researcher’s home and 

they were analyzed for pH, Phosphorus, Nitrogen, and Potash levels. An approved home-use chemical soil 

test kit was used to measure this. In order to test the soil with the chemical test kit, 110 grams of each soil was 

measured on a digital balance scale and placed in plastic containers.  110 ml of distilled water was added to 

each container of soil.  The soil was thoroughly mixed with the water and it was left to set overnight.  The next 

day, a plastic pipette was used to collect water from each soil sample.  Then, according to the instructions on 

the chemical soil test kit, each was tested for Phosphorus, Nitrogen and Potash levels.  Each soil sample was 

also tested for the presence of oil using oil test strips in the water from the soil/water mixture.  The rain water 

samples were tested using the same chemical test kit since the researcher was trying to analyze contaminated 

that could enter the soil through the rain water runoff.  The researcher used the pipette to collect rain water 

from each sample to the test containers.  The same instructions were followed to test for Phosphorus, 

Nitrogen, and Potash of the rain water samples.  Each sample was also tested for the presence of oil using oil 

test strips in the rain water.  The researcher was instructed in the proper procedures for using the chemical 

tests for soil and water.  All of the testing was conducted at the researcher’s home under the supervision of a 

designated supervisor who had been trained on how to use the test kits and the appropriate safety procedures 

to be used. 
 

Risk and Safety Factors addressed: All directions and safety precautions as listed in the Home-use soil 

test kit instruction manuals were followed.  Protective lab gear, such as, lab coat, safety glasses, and gloves 

was used according to the test kit manual recommendations.  The testing was done in a well ventilated area at 

home or in the school science lab.  All testing was directly supervisor by the designated supervisor who had 

been trained in lab safety procedures for testing soil and water samples by the middle school science teacher.  

The student was also trained in lab procedures for testing soil and water samples.  After chemical testing was 

completed, unused reagents were stored according to the manufacturer's recommendations as described in 

the testing manual in the middle school science lab.  Used chemical reagent solutions were disposed of 

according to the schools hazardous chemical disposal plan by the designated supervisor.  The researcher 

reviewed the following documents before conducting the testing: Instruction manual and the MSDS from the 

Home-use soil lab test kit, the Arkansas Department of Education - Lab Safety Guide for Arkansas School K-

12, and the GLOBE Soil Testing Protocols. 
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Collecting Water & Soil Samples 
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Collecting Samples and Testing 
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Testing Soil & Water Samples 
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Testing Soil & Water Samples 
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MATERIALS: 

 

Chemical Soil Test Kit                                         Distilled Water 

Plastic Cups                                                          Plastic Pipettes 

Plastic Bags                                                          Garden Spade 

Oil Test Strips                                                       Rubber Gloves 

 
 
 
 

DATA SUMMARY: 

 
Chemical Soil Test Results: All samples of soil showed small traces of oil.  Rain water from gas 

station B was the only rain sample that showed small traces of oil.  All samples for Nitrogen tested 

negative. The results for Phosphorus were negative for soil.  Phosphorus for rain water samples were 

gas station A= 2 ppm, gas station B= 1.33 ppm, and gas station C= 2.67 ppm.  The results for Potash 

for soil for gas station A= 0.33 ppm, gas station B= 1ppm and gas station C= 0ppm.  The results for 

Potash for rain water for gas station A= 3ppm, gas station B= 2ppm and gas station C= 2ppm.  

Results for pH for the soil at gas station A= 7ppm, gas station B= 7.17 ppm, and gas station C= 7.17 

ppm. Rain water results for pH for gas station A= 3 ppm, gas station B= 6.83 ppm, and gas station C= 

6.5 ppm. 
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RESULTS: 

 

Soil Test Results for Water Runoff at Gas Stations 
 pH Nitrogen Phosphorus Pot Ash Oil 
 Gas Station Gas Station Gas Station Gas Station Gas Station 

Sample  CON A B C CON A B C 
CO
N 

A B C CON A B C 
CO
N 

A B C 

1 
 

6.0 
 

7.5 7.5 7.0 0 0 0 0 2 0 0 0 1 0 1 0 0 1 1 1 

2 
 

NA 
 

6.5 7.0 7.0 NA 0 0 0 NA 0 0 0 NA 1 1 0 NA 1 1 1 

3 
 

NA 
 

7.0 7.0 7.5 NA 0 0 0 NA 0 0 0 NA 0 1 0 NA 1 1 1 

TOTAL 
 

6.0 
 

21.
0 

21.5 
21.
5 

0 0 0 0 2 0 0 0 1 1 3 0 0 3 3 3 

MEAN 
 

6.0 
 

7.0 7.17 
7.1
7 

0 0 0 0 2 0 0 0 1 0.33 1 0 0 1 1 1 

 

 

Water Test Results for Water Runoff at Gas Stations 
 pH Nitrogen Phosphorus Pot Ash Oil 
 Gas Station Gas Station Gas Station Gas Station Gas Station 
Sample  CON A B C CON A B C CON A B C CON A B C CON A B C 

1 
 

7.0 
 

7.0 7.0 6.5 0 0 0 0 3 2 1 3 2 3 2 2 0 0 1 0 

2 
 

NA 
 

7.0 7.0 6.5 NA 0 0 0 NA 3 1 3 NA 3 2 2 NA 0 1 0 

3 
 

NA 
 

7.0 6.5 6.5 NA 0 0 0 NA 1 2 2 NA 3 2 2 NA 0 1 0 

TOTAL 
 

7.0 
 

21.0 
20.
5 

20.
5 

0 0 0 0 3 6 4 8 2 9 6 6 0 0 3 0 

MEAN 
 

7.0 
 

7.0 
6.8
3 

6.5 0 0 0 0 3 2 1.33 
2.6
7 

2 3 2 2 0 0 1 0 
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CONCLUSION: 

 

The data supported the hypothesis. The soil and water samples from the gas stations had low levels 

of  Phosphorus (P), Nitrogen (N), and Potash (K). This supports that the runoff  depleted the nutrients 

in the soil. The rain water runoff didn't show the data that the researcher thought it would have 

probably because the chemicals that are in the rain water were not the chemicals that were tested for. 

 

 

DISCUSSION: 

 

It appeared that the gas and oil depleted the nutrients of the soil, which would make the soil 

contaminated. In the future the researcher would like to test for different chemicals to see what 

contaminates would appear during testing. Then build a water filtration system that may help the gas 

stations with contamination. 
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