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Locating Boston’s Potential Hydrogen Fuel Cell Network
Overview
Fossil-fueled vehicles continue to pollute the atmosphere with high amounts of CO2 and NOx emissions. These chemicals contribute to
health problems like asthma which regularly affect children in some neighborhoods and may be linked with lower life expectancy. The greenhouse effect of these pollutants is also associated with global warming which will eventually cause flooding in low-lying coastal areas. In contrast, fuel cell vehicles only drip water as a byproduct: a much less toxic and ideal long term solution. With hydrogen, Boston has potential to
lead the way among the East Coast region to reducing American dependence on foreign oil.
Electric battery-powered vehicles may seem like a better alternative, but these unfortunately usually derive their energy from highpolluting sources, have slow charging times, and their batteries must be disposed of in a few years. Although costly at the moment, hydrogen

fuel cell vehicles have already demonstrated promise in delivering a cleaner alternative to oil and diesel transportation fuels in California. China also aims to expand its network of hydrogen stations in the near future. Boston should likewise implement its own program for medium to
long distance commuters and buses.

Methodology:
 Considering that both hydrogen fuel stations and fuel cell cars may be prohibitively expensive for some communities at the moment, installing and promoting these in
Boston’s high-income areas seems the most reliable choice to begin the city’s hydrogen network. Therefore, median household income data will be acquired to identify
the most viable neighborhoods.
 Additionally, it is both cost-effective for companies and convenient for customers to install hydrogen refueling stations in pre-existing gas stations. It is rare to find vacant lots appropriate for refueling stations given Boston’s highly developed downtown and high real estate values. Therefore, currently existing gas stations will be prioritized as potential locations for commuters. Shell, for instance, already supports initiatives to develop and integrate hydrogen fuel into its own gas stations. A similar approach should be considered for buses.

 The NAICS codes for gas pumps and related establishments are 239290, 447110, and 447190. These can be geocoded using data from Reference USA. It would be convenient to be able to use electric charging stations, but it is doubtable if they offer enough space to support the infrastructure to properly distribute hydrogen fuel. Aside
from importing the XY data into ArcMap from the longitude and latitude coordinates, it is important to double-check each potential candidate with satellite imagery. Using
imagery from both ArcGIS Online and Google Maps should confirm which gas stations truly exist in their geocoded locations.
 Since transportation fuel is one of those commodities whose profitability depends on traffic, a consistent consumer base, and frequent usage, it would be foolish not to
look at information taking into account vehicular presence. Ideally, traffic data would be available provide the most accurate and specific report on the areas in which the
most vehicles tend to pass through. In absence of this data, it might be wise to consider those roads which are well-known in the Boston area, were purposely designed
wide to accommodate the most traffic, or are notorious for motorist accidents. An alternative is simply using population density which takes into account both total population in a particular area and the size of that area. The only downside to using population density shape files is that business districts, which would otherwise have
highly viable locations, tend to have inaccurate values. For buses, it seems ideal to choose a location which is in close proximity, say within a mile distance, to the highest number of bus routes.
 Refueling stations should strategically be placed within considerable distance apart from each other. This way, total coverage within the city of Boston is maximized.
The bus refueling station should prioritize population density over income and have a relatively central location.
 As for evaluating the importance of each element, all factors arguably deserve equal weight. A district’s high population cannot compensate for low income and vice
versa. Thus, the select by attributes feature should be utilized to identify areas where both population density and average household income are high. This means that
both should be in the upper half of their ranges for an area to qualify.

Results
 Seven districts have both high average household income and high population density: North End, West End, Beacon Hill, Back Bay, Chinatown, South End, and
Leather District. All of these are close to the downtown area, with the majority west of Downtown Boston.
 After double-checking the geocoded locations, it was determined that several gas stations that used to exist especially in and around the downtown area no longer
exist. Rising property values and more stringent environmental fees and regulations have made these unprofitable.
 Three locations were identified in these districts: a Mobil gas station at South End, a Shell gas station near Fenway Park, and a small parking spot just south of the
Leather District.
 Two other sources of error could be the relative abundance of businesses or wildlife areas which affect both major factors in the study. For this reason, the Shell station at Fenway was given exception. The Fenway district is close to fulfilling the requirements and in relative proximity to the other qualifying regions which presently
lack a gas station of their own.

