Massachusetts Towns’ Natural Gas Leaks

Understanding Demographic and Economic Factors
Introduction
Natural gas leaks pose a serious problem in Massachusetts, since natural gas heats
50% of all buildings and provides 59% of all electricity. For the first time ever in
March 2015, every utility provided a report to the Department of Public Utilities.
This is groundbreaking,, as the majority of all pipelines are aging and
infrequently checked, so most gas leaks persist, unrepaired for decades.
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Leaks have deleterious effects on human health and the environment, namely
through explosions, root asphyxiation and also contribute to climate change. Deadly
explosions could be avoided if pipes and existing leaks were checked more often. In
addition, ratepayers, not the utilities, pay for the escaped gas, so it is also an
economic burden to all Massachusetts residents. This is estimated to be about
$90 million per year in just the Greater Boston area.

The statistical analysis had an R-squared value of 0.873 and a p-value of 0,
showing that we can reject the null hypothesis that the independent variables
chosen have no correlation to the dependent variable. The median year
structure built showed at the 1% level towns with older structures have more
leaks. Community subtype and fuel type used by households also showed
significant effects on the number of leaks per town, as did population.

Methodology

Gas Leaks Per Mile of Road

Total Leaks (from utilities)

Data Description
Data on gas leaks per town and mile per road, and community subtypes,
was obtained from a Home Energy Efficiency Team internal spreadsheet.
The gas leaks data is base on the 2015 utility reports. The community
subtypes from this spreadsheet are from the MAPC. Population, median
year structure built, and number of households per fuel type used, were
obtained from the American Community Survey’s 2014 (5 Year Estimates)
from Social Explorer. The town boundaries (the base map) are from
MassGIS using U.S. Census 2010 data. Residential tax rate was retrieved
from the Massachusetts Department of Revenue.
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The spatial analysis produced some statistically significant results at the 5% level.
On the total leaks cluster analysis, it is evident that there is significant clustering in
the Greater Boston area. This is to be expected, given utilities’ (National Grid,
2016 Replacement Plan) acknowledgement that leaks in urban areas cost more and
take longer to repair, given high population and building densities. The
outlier in this map is Worcester, which has 841 reported leaks. The original map
shows the same result, namely that although surrounding towns have low
numbers of gas leaks (all under 100 leaks).
When divided by the miles of road, the gas leaks per town show a different story.
Here, as previously shown, the Greater Boston area shows a cluster of high
values, but two towns, Scituate, and Wakefield, have lower values compared to the
high-value towns around them. Scituate has 0.16 leaks/mile of road, while
Wakefield’s value is 0.1. Comparatively, Hingham, a town in the same county as
Scituate, has a value of 1.0 (the median for all towns was 0.3). This may be due to
fewer miles of road in these towns, better reporting by citizens, or other
factors.

While extensive research has been done documenting the impacts of natural gas
leaks, the only effort made to understanding leaks at a community level so far has
been to map existing leaks (prior to the March 2015 filing by the utilities). No work
thus far has been made to understand demographic and economic factors that may
correlate to the number of leaks in each town, or to understand clustering and
correlation among neighboring towns. This study was conducted to better
understand patterns and potential factors that influence the gas leaks in each town.

Spatial Analysis: Cluster and Outlier Analysis
(Anselin Local Moran’s I)— using the dependent variable, gas leaks per
town, and when averaged by the miles of road per town
Statistical Analysis: Multivariable Regression— independent variables
from various sources, include MAPC community type and subtypes,
number of households using each kind of fuel, median year structure
(housing units), per capita income, residential tax rate, population, and
average household income, were used in a simple linear regression.

Results
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Conclusion
The results show that there is statistical significance not only in the spatial
arrangement of towns and their numbers of gas leaks, but also in the
demographic and economic variables studied. Definitively, it shows a strong
correlation between density as gas leaks, as proven from the cluster analysis and
significance of the population variable. In addition to HEET continuing its work
in outreach and awareness of this issue, more research and analysis should be
performed to better understand the linkage between median building age and fuel
type used by households per town. As of time of writing, two state bills, H2870
and H2871, bills intended to protect consumers from the wasted gas costs and
requiring gas leak repairs during road projects, respectively, have been filed and
introduced this legislative session. This the first-known exploration of
Massachusetts towns’ gas leaks correlation to demographic and economic
factors. Despite the limitations of the available data set, this analysis should help
inform policymakers, community organizations, and residents on how to continue
addressing this important environmental, economic and social issue.
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