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Siting an Anaerobic Digestion Facility
CERO (Cooperative Energy, Recycling and Organics) operates a zero-waste hauling business in
the Dorchester/Roxbury community. Their long-term vision is to create an eco-energy park, anchored in
anaerobic digestion (AD) technology, which will provide well-paying green jobs for low-income workers
of color. A first step in turning this vision into action is to identify suitable sites for an AD facility.
Through this siting study, it will be important to analyze the quality of data for the following GIS layers:







Hydrography – for determining potential for pollution of nearby water sources
Street Center Lines – for determining compatibility with commercial truck access
Zoning Regulation – for selecting industrially-zoned areas
Property Parcels – for determining current parcel land use and selecting for vacant
parcels
Building Footprint – for cross-referencing parcel vacancy
Open Space – for determining potential parcels’ compatibility with surrounding uses
and narrowing vacancy selection to not include designated open spaces

Hydrography (City of Boston AND Census 2013 TIGER data sets)

Farnham 1

The pictures above represent the City of Boston (left) and Census TIGER (right) data for the same curve
in the Neponset River. Clearly the City’s data layer more accurately follows the path of the river as seen
in the aerial imagery. According to its metadata, the City’s hydrography layer was last updated in 2012,
while the Census TIGER is from 2013, which means their respective currencies are quite similar. Both
attribute tables are somewhat limited in the information they provide, but the City layer has a ‘name’
field which would be helpful in mapping. Positional accuracy of water sources will be important in
determining the potential for pollution that could occur from the AD facility construction and operation.
Given the superior positional accuracy of the City data set, it is a more appropriate choice for this
project.

Street Center Lines (City of Boston AND Census 2013 TIGER data sets)
CERO will be picking up organic waste from businesses and delivering it as feed stock for the AD. The
potential site’s compatibility with commercial truck access is important. This could include designated
truck routes on certain roads, as well as ease of entry/exit into the site. In the pictures below, the red
lines are City of Boston roads, and the black are from the Census TIGER data set. The City’s data set
appears to be better quality in terms of positional accuracy and completeness. The street center lines
are more in line with the ‘true’ centerlines of the aerial imagery. The Census TIGER roads appear to cut a
lot of corners, extend into areas that the roads do not go, and omit side/connecting roads, as shown in
the photo on the left.

Interestingly though, when the specific side street that is depicted by the City’s data (red line) but not
the Census in the photo above/left is selected, it has no corresponding data in the attribute table. In this
case, the quality thoroughness of street delineation is negated when there is no corresponding data for
it. This is shown in the photo below.
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Despite this irregularity, the attribute table for the City contains far more fields than that of the Census
TIGER data layer. Some of the information, such as road type (Highway, Ave., etc.), whether the road is
one way, and the speed limit, will be important considerations for commercial truck compatibility. The
City’s data was updated in 2011. While the Census TIGER dataset is from 2013, the irregularities in its
positional accuracy and limitations of the attribute table make the City a higher quality dataset.

Zoning Regulations (MassGIS dataset)
Currently AD facilities must be located in areas that are zoned for industrial uses. The first data quality
issue to point out in using the MassGIS zoning dataset to determine site suitability for an AD on a local,
neighborhood scale is this disclaimer from MassGIS:
Zoning district boundaries change frequently and MassGIS currently has no formal process in
place to regularly update these coverages. These data should therefore be used for regional
analysis only and not as official zoning maps. The town’s own official zoning map and current
copy of the by-law should be considered as the final word on zoning boundary questions or
issues.
This is an important note on data quality, as it is necessary to first determine the accuracy in data source
and application prior to analyzing how accurate it appears once in ArcMap. Since this is the only zoning
dataset currently available, it is utilized to explore how zoning regulations may impact the siting study.
Considering the NIMBY (Not In My Back Yard) concerns that often accompany projects dealing with
waste and energy, assumptions can be made that an industrially-zoned area not only is an optimal
location for an AD regulation-wise, but also in terms of compatibility with surrounding uses. However, as
shown below, residential areas can exist in the middle of an industrially-zoned area, which means that
simply selecting for an industrial zone to locate the site does not ensure compatibility.
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Moreover, the boundaries of zoning may not always be delineated by a natural border such as a street.
As shown below, the zoning line cuts right through backyards and even a house (on the far right of the
top line), rather than following the street either above or below it. This irregularity could be due to the
lack of accuracy in applying this dataset as a whole to such a local area, or this could be a common
occurrence with zoning boundaries. Either way, it demonstrates that assumptions should not be made.
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Property Parcel Data (Boston Assessing Department dataset)
The first point to make about this property parcel dataset is
that it is from 2009 and is outdated. A lot can change on a piece
of land in five years. Again, this was utilized for a similar
purpose as the zoning layer: to explore what sort of data
quality issues may arise in using this dataset for a site suitability
analysis.
The positional accuracy appears to be quite accurate. The
parcel lines border street lines closely and smoothly.

An AD facility may be better
suited on a vacant piece of land.
For initial analysis, the definition
of ‘vacant’ consists of no
buildings. The ‘select by
attribute’ tool was used to
select parcels of which both
assessed building value and
gross building area are equal to
zero.
As shown in the photo to the
right, this selection approach is
not without inconsistencies. In
parcels A and B there are clearly
buildings on these ‘vacant’
parcels. This may be due to the
outdated data.
When the identify tool was used
on these parcels, there were
also inconsistencies in the
attribute table information. For example, in parcel A, the building value and gross area fields are both
listed as zero, but the ‘year built’ field lists 1950. Perhaps a building was built in 1950, then at some
point before 2009 (when this data was generated) taken down, and another has since been constructed.
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In parcel B’s attribute table, however, all three fields are listed as zero, despite the aerial imagery’s
evidence of a building. It will be important to cross-reference any vacancy claims with other sources of
data, as well as have access to accurate, up-to-date information.
The property parcel data also includes a ‘land use’ field, which indicates how the land is currently being
used. It becomes clear that land use is not the same as zoning classification. The ‘vacant’ parcels below
are all located within an industrially-zoned area, yet their uses vary (residential, commercial, exempt,
and condominium main, etc.). Inconsistencies are demonstrated again by the arrows below, as CM in
the metadata is listed as “Condominium main (physical structure that houses all related condo units). No
assessed value.” One CM parcel has a building that could be this structure, while the other has no
building. CL has also been expressed as ‘vacant commercial land’ yet one of the CL parcels clearly has a
large building on it. This data quality review shows that cross-referencing can occur through aerial
imagery in itself, and then verified through making comparisons within the attribute table. This data set
is complete, and will be important for this project, but it must be updated.
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Building Footprint (City of Boston)
The inconsistencies found in the property parcel data in terms of vacancy and land use can also be
compared to that of the building footprint dataset. This dataset is consistent with the imagery, but can
be easier to visually interpret. While the larger buildings were easier to point out on supposed ‘vacant’
parcels with the imagery, the building footprint dataset allows for identification of smaller outbuildings.
The gross building area and building value fields are still listed as zero in the property parcel dataset
attribute table, which means there also may be inconsistencies in what qualifies or defines a building.

The positional accuracy of the buildings seems relatively
accurate, but that accuracy is also not consistent. As
shown in the snapshot to the left, the building footprint
is 8 feet off of the actual footprint depicted in the aerial
imagery.
For the purposes of this project though, perfectly
accurate footprint data is not as important as data
demonstrating that a building does in fact exist on the
parcel. Its exact size, however, will be important if
parcels are considered that have a sufficient amount of
undeveloped land available to construct an AD even if
some buildings do exist.
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Open Space (Mass GIS)
When selecting for vacant parcels, another important consideration is how that selection will include
designated open space, as these parcels will also have zero building value and gross area. It is possible to
eliminate these spaces from the selection. But it is also important to consider whether an AD facility
would be compatible with a neighboring designated open space.

The photos above demonstrate irregularities and lack of positional accuracy of the open space areas in
comparison to the aerial imagery. Interestingly, these designated open spaces (which include
recreational and conservation ‘primary purposes’) are also located in the industrially-zoned area. This
again indicates that one cannot assume which uses may be occurring in different zoning areas.
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