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SIGNIFICANT FACTORS IN  
2005 STUDY 

Private Wells 
< 0.20 

< 0.19 - 0.50 

0.51 - 1.00 

1.01 - 5.00 

5.01 - 13.00 

Ayotte and others, 2008 

 

MtBE strongly correlated with: 

 

1. RFG counties 
 

2. Population Density 
• housing density 

• road density 

• distance to roads 

 

3. Geology 
• Berwick Formation 

 

RFG counties 



MTBE DISTRIBUTION IN 
RFG COUNTIES 

2005 STUDY 

SOb, SObc, SObg 

Public wells 

Private wells 

Metasedimentary rocks of the 

Berwick Formation   

Granite 

Metamorphic 

Other metasedimentary 

rocks and granites 

MTBE in wells in 2005 



APPROACH FOR 2015 STUDY 

OBJECTIVE: Time-step analysis of MtBE in domestic (household) wells from 2005 to 2015 to 

determine changes in MtBE concentrations and detection frequencies in southeast NH 

 

CHALLENGES: 

• We assumed a large percentage of non-detections. 

• We assumed a majority of MtBE concentrations in 2015 < 1.0 µg/L. 

 

APPROACH: 

1. Resample ~200 domestic wells from 2005 study in RFG counties only. 

2. Use the same laboratory, analytical method, and LRL (0.2 mg/L) as previous study. 

3. Integrate extensive QA/QC (blanks, replicates, spikes & spike replicates.) 

4. Develop confidence intervals to assess comparability.  

5. Determine changes from 2005 (overall and by subgroups). 

 

 



STUDIED WELLS 

Randomly selected…. 

185 fractured-crystalline bedrock wells 

  10 shallow, glacial (dug) wells 

 

 



DISTRIBUTION OF MTBE CONCENTRATIONS 

Majority <1 mg/L 

in 2015 

 There were also 140 (72 %) non-detected (< 0.2 µg/L) sample pairs 



USE OF CONFIDENCE INTERVALS TO 
DETERMINE CHANGES IN CONCENTRATIONS 

[CL , CU] = C ± 1.96 x σ 
C = concentration, as reported by the laboratory 

σ = sampling variability of measured concentration 

Sampling Event Number and TYPE of  MEASURABLE 

replicate sample pairs 

Mean RSD 

2005 study 13 ENVIRONMENTAL  2.42 % 

2015 study 16 ENVIRONMENTAL & 33 SPIKE 3.15 %  

In 2015, we targeted replicate pairs at sites with 2005 detections 

All field and lab spike samples were replicated too. 

 

Resulting in ~ 60% QAQC samples. 
 

 



APPLYING CONFIDENCE INTERVALS TO THE 
DATA 

4.47 4.75 4.19 

4.55 4.77 4.33 

2005 

2015 

3.35 3.56 3.14 

1.20 1.26 1.14 

2005 

2015 

No Change 

Decrease 

0.43 0.46 0.40 

0.55 0.58 0.52 

2005 

2015 

Increase 

 



SUMMARY OF MTBE CHANGES IN 51 WELLS,  
2005 TO 2015 

MtBE 

Concentrations… 

N MINIMUM MEDIAN MAXIMUM 

(Change in concentrations, in percent) 

 

INCREASED 

 

4 0.01 µg/L  

(5%) 

0.07 µg/L  

 (17%) 

2.26 µg/L  

(1,074%) 

 

DECREASED 

 

47 0.01 µg/L  

 (5%) 

0.41 µg/L   

(66%) 

150.8 µg/L  

(99%) 

NOTE:  NO MtBE detections in 140 wells in 2005 and 2015; No changes in MtBE  

               concentrations in 4 wells. 



POPULATION DENSITY 



MAJOR FINDINGS  

• Of the 195 wells resampled in 2015, 10.3% had MtBE detections (> 0.2 µg/L) compared to  

26.7% in 2005–representing a 62% decrease overall for the study area. 

• On average, MtBE concentrations decreased 66% among 47 wells, whereas MtBE 

concentrations increased 17% among 4 wells. 

• The decontamination rate (percent change in detection frequency) was lowest (-45.5%) in 

high density areas and in wells completed in the Berwick Formation.  

• The decontamination rate was highest (-78.6%) in low density areas and in wells 

completed in granite, mafic, and metamorphic rocks. 

• Wells completed in the Kittery and Eliot Formations had no MtBE detections in 2005 or 

2015, even though 46% of the wells are in high density areas. 



Berwick Eliot & 

Kittery 
Other bedrock 

Detection 

Frequency in 

2015 

24.6% 0 %  5.5 % 

Decontamination 

rate: 2005 to 2015 -46 % 0 %  -74 % 

All 

Wells  

10.3 % 

-62 % 

Dug  

wells 

0 % 

-100 % 



CONCEPTUAL 
MODEL 

Shallow Depths to 

Bedrock: 

 Vulnerable to 

surface loaded 

contaminants. 

 

Impermeable 

glacio-marine silt-

clay deposits:   

 May impede 

the downward 

movement of 

contaminants 

 

 

Deep Wells with low 

yield: 

 Need large 

contributing areas 

 



NEW ENGLAND 
PERSPECTIVE 

• MtBE persistent and pervasive at 

low levels 

 

• Heterogeneous decontamination in 

bedrock 

 

• Geologic formations cross state 

boundaries 

 

• Local issues likely exist regionally 

 

• Marine inundation significant in 

Maine – Is MtBE less prevalent 

here? 

 
 

 

 

 

  



OTHER CONTAMINANTS OF CONCERN 

Contaminant of Concern Solubility in Water (mg/L) 

Sodium chloride 359,000 

MtBE   36,200 

Benzene      1,780 

Perfluorooctanoic acid (PFOA)      3,400 

Perfluorooctane sulfonate (PFOS)          570 



THIS STUDY WAS PUBLISHED IN ENVIRONMENTAL 
SCIENCE AND TECHNOLOGY IN JANUARY 2017 

 


