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ExxonMobil Found Liable In N.H. Pollution Tr

SAM EVANS-BROW

A jury in New Hampshire has ruled that Exxon-Mobile must pay REUTERS
the state $236 million dollars to help clean groundwater Business Markets World Polifics Tech Commentary Breakingviews Money Life [ Pictures
contaminated with a gasoline additive known as MTBE. But the

monetary award is by no means a done deal.

In a little state like New Hampshire, $236 million is nothing to New Hampshlre. Court uphOIdf: $236 m||.|.|°n
sneeze at. water pollution judgment against Exxon

MtBE to be banned by 2007

By COLIN MANNINGN.H. Statehouse Writer

CONCORD -- Gov. John Lynch signed legislation Tuesday eliminating the use of the dangerous

gasoline additive MtBE in New Hampshire by 2007. But is there a chance getting rid of the additive The US,

) . ) ) ) Lamarque)

that has plagued drinking water supplies in Strafford and Rockingham counties could mean even
U.S. Supreme Court refuses to hear

higher gas prices at the pumps? ExxonMobil MTBE appeal

By DAVE SOLOMON

L fa - A ! S New Hampshire Union Leader
MtBE is intended to reduce air pollution by allowing cars to burn cleaner and more efficiently. By

banning the substance from gasoline supplies, the state will instead opt for adding ethanol to £as, ExxonMobil has run out of options, and will soon have to pay New Hampshire
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MtBE strongly correlated with:

Private Wells
° <0.20
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@ 051-1.00
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RFG counties

Population Density
* housing density
* road density
* distance to roads

Geology

e Berwick Formation

RFG counties

Ayotte and others, 2008



Metasedimentary rocks of the
Berwick Formation

SOb, SObe, SObg

Other metasedimentary
rocks and granites

Metamorphic

Granite

MTBE in wells in 2005
® Public wells

® Private wells




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 pyg/L.

APPROACH:

1.

S e e

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

Use the same laboratory, analytical method, and LRL (0.2 ug/L) as previous study.
Integrate extensive QA/QC (blanks, replicates, spikes & spike replicates.)
Develop confidence intervals to assess comparability.

Determine changes from 2005 (overall and by subgroups).



Randomly selected....
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Methyl tert-Butyl Ether, in pg/L
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There were also 140 (72 %) non-detected (< 0.2 pg/L) sample pairs



[C,,C,]=C*196x0

C = concentration, as reported by the laboratory
o = sampling variability of measured concentration

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.
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No Change
2005 4.19+—4.47—4.715
2015 4.33+—4.55 —4.7T1
Decrease
2005 3.14 +—3.35 —3.56
2015 |1.14+—1.20—1.26
Increase

2005 | 0.40+—0.43 —0.46
2015 0.52 «— 0.55—0.58




INCREASED 4

DECREASED 47

(Change in concentrations, in percent)

0.01 pg/1 0.07 pg/L 2.26 pg/L
(5%) (17%) (1,074%)

0.01 pg/1 0.41 ug/L 150.8 pg/L
(5%) (66%) (99%)

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

concentrations in 4 wells.



2010 Population Density, in
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Of the 195 wells resampled in 2015, 10.3% had MtBE detections (> 0.2 pg/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.



10.3 %

-62 %

20 KROMETERS

U T -

Eliot &

Berwick Other bedrock
Kittery
Detection
Frequency in 24.6% 0 % 5.5 %
2015
Decontamination
rate: 2005 to 2015~ ~46 %0 0% -14 %

0 %

-100 %



CONCEP:
\WLe)Pr)ojr, Ave Yield = & gpm Ave Yield = 14 gpm

Ave Depth = 300 ft r MTBE 1 Ave Depth = 233 ft

Shallow Depths to

Bedrock: i '
Vulnerable to l Overburd ‘

surfaceoloaded 16 ft YEEORECCR 40 ft

contaminants.

Impermeable Dl il SRR 7 }e‘?’ SRR IRt L

glacio-marine silt- i f o ey ] e O T e R AU S R L e

clay deposits: ?ﬁ’ﬁ T Al f RS b“wﬁ ff’? ?-;sil :%
May impede .’;‘*? ¥ , e | : -." ™N _f ‘2 t ‘ﬁv ._: 3 -;vu. s .4 : ~. : . 3

the downward AMGBOGATIN R V. e S B I e Ry e

movement of AR e s SRS s S SN oy o e ;

contaminants sﬁ' o wghs W 5 e VLSS Ry T S A SR Ry S TR, o Sl o

IUANY Berwick Formation Eliot/Kittery Formations

Deep Wells with low
yield:

Need large
contributing areas




DN AWV SN Kerd PAANN 4D

™y PJ:lr ™) ‘e ) /r-':
RS EEASAM WA

4.

MItBE persistent and pervasive at
low levels

Heterogeneous decontamination in
bedrock

Geologic formations cross state
boundaries

Local issues likely exist regionally
Marine inundation significant in
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Sodium chloride
MtBE
Benzene
Perfluorooctanoic acid (PFOA)

Perfluorooctane sulfonate (PFOS)

359,000
36,200
1,780
3,400
570
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Trends in Methyl tert-Butyl Ether Concentrations in Private Wells in
Southeast New Hampshire: 2005 to 2015

Sarah M. Flanagan,*® Joseph P. Levitt, and Joseph D. Ayotte
New England Water Science Center, U.S. Geological Survey, 331 Commerce Way, Pembroke, New Hampshire 03275, United States
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ABSTRACT: In southeast New Hampshire, where reformulated
gasoline was used from the 1990s to 2007, methyl fert-butyl ether
(MtBE) concentrations >0.2 pg/L were found in water from 26.7%
of 195 domestic wells sampled in 2005. Ten years later in 2015, and
eight years after MtBE was banned, 10.3% continue to have MtBE.
Most wells (140 of 195) had no MtBE detections (concentrations
<02 pg/L) in 2005 and 2015. Of the remaining wells, MtBE
concentrations increased in 4 wells, decreased in 47 wells, and did
not change in 4 wells. On average, MtBE concentrations decreased
65% among 47 wells whereas MtBE concentrations increased 17%
among 4 wells between 2005 and 2015. The percent change in
detection frequency from 2005 to 2015 (the decontamination rate)
was lowest (45.5%) in high-population-density areas and in wells
completed in the Berwick Formation geologic units. The
decontamination rate was the highest (78.6%) where population densities were low and wells were completed in bedrock
composed of granite, metamorphic, and mafic rocks. Wells in the Berwick Formation are characteristically deeper and have lower
yields than wells in other rock types and have shallower overburden cover, which may allow for more rapid transport of MtBE
from land-surface releases. Low-yielding, deep bedrock wells may require large contributing areas to achieve adequate well yield,
and thus have a greater chance of intercepting MtBE, in addition to diluting contaminants at a slower rate and thus requiring
more time to decontaminate.




