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As part of its broader vision for developing an eco-energy park, the cooperative startup 

CERO is looking to site an Anaerobic Digestion (AD) facility with the goal of generating 

dignified green jobs in Boston’s low-income communities of color. The four-member 

student team at the Department of Urban + Environmental Policy + Planning (UEP) was 

tasked with finding the ideal set of parcels that would be suitable for an AD facility. After 

some research and multiple client interactions, the team realized what would be most 

relevant is a process (of arriving at a set of parcels) that is adaptable and flexible to the 

changing dynamic of such a project. This process comprised two main methods. The 

informed methods were used to arrive at a set of criteria through which to look at sites, at 

times eliminating, and at times qualifying them. Further, an applied set of methods, ranging 

from GIS filtration to physical verification were used to offer a set of parcels for the client’s 

consideration. It must be emphasized that the latter ‘applied process’ was based on a 

subjective thought process. CERO, when ready to site an AD facility or the next UEP 

team, as and when it seeks to further this work, is encouraged to critically examine our 

assumptions and process. Moreover, the siting criteria have limitations and by no means 

represent an exhaustive list. The process applied here is robust given the resources and 

information available. Building on these methods with a more comprehensive, detailed set 

of criteria, as well as clearer priorities to structure the application of these criteria, might 

lead to a new set of germane results. 
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Cooperative Energy, Recycling & Organics, or Cooperativa para Energía, Reciclaje, y Orgánicos (CERO) is a 

multicultural cooperative based in the Boston neighborhood of Dorchester. CERO is comprised of a group of worker-

owners whose values are steeped in community, sustainability and empowerment. Their plans are visionary and yet 

humble. CERO’s latest venture is one that aims to employ the principles of closed-loop systems through the creation 

of an eco-energy park. One intention of an eco-energy park is to minimize externalities through using the waste of one 

process as a resource in another process.  

The four-member research team at the Department of Urban + Environmental Policy + Planning was tasked with 

helping CERO in siting such a facility. The team’s efforts were focused on providing CERO with an Anaerobic Digester 

(AD) site suitability analysis to be used as CERO considers the location and feasibility of an urban AD facility.  

Through the course of the semester, project focus evolved. The team realized that providing CERO with a set of parcels 

may not be totally relevant. CERO is a cooperative startup and the specificity or weight of the priorities they are 

considering may change as they move closer to the decision of investing in an AD facility. Moreover, CERO is yet to 

work out the economics of such an operation. What is instead more relevant is the ‘how:’ a process that is flexible and 

adaptable to new information.  

Anaerobic Digestion can be a major component in closed-loop system. AD is a system of decomposing organic material, 

consisting of food & yard waste in an oxygen-deprived environment. The result is biogas (comprised primarily of 

methane), which is used to generate heat or electricity, as well as a soil amendment. 

The recently instituted ban on commercially-generated waste in the state of Massachusetts has created the impetus for 

the development of AD systems. The rule states that any establishment generating more than 1 ton of waste per week 

will be required to divert their waste away from a landfill to either a composting or an AD facility. Following the 

footsteps of other progressive states within the US, this ban has been long in the coming given the compounding 

broader issue of waste and overcapacity in landfills. Moreover, food waste, a potential resource for energy and heat, 

comprises 28% of the total waste1 going to these landfills. Not to mention, the peripheral problems associated with 

hauling waste far distances. 

The team’s research questions revolved around finding the most suitable land for such an AD facility, determining 

where and how much organic waste is being generated to feed this facility, and developing a better understanding of the 

basic characteristics of an AD facility and how they are relevant to a siting study. The methods were both informed and 

applied. The informed methods were geared towards the development of siting criteria, which are very diverse in nature 

and in how they came to be incorporated into this project. Part of what makes this AD siting study unique compared 

to some of the ones we encountered in our research is the balance the team strove to find between incorporating some 

of the more ‘standard’ considerations for siting AD, as well as the community empowerment and workforce 

development objectives CERO has for this project. This proved to be the source of various challenges while working 

on this project.  

The informed methods were used to arrive at a set of criteria through which to look at sites, at times eliminating, and 

at times qualifying them. Further, an applied set of methods, including GIS filtration, scenario analyses and ortho-

                                                      
1 US Environmental Protection Agency. Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for 2012. 4-6: US EPA, 2014. 

Accessed April 26, 2014. http://www.epa.gov/waste/nonhaz/municipal/pubs/2012_msw_fs.pdf. 
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imagery verification were used. Finally, the team went out into the field to physically verify a select set of parcels, again 

using the siting criteria within a rubric to validate which sites might be most suitable for the client’s consideration. It 

must be emphasized that the latter ‘applied process’ was subjective in nature. The team had to make judgment calls in 

order proceed with the analysis and arrive at a set of parcels in a way that would allow the criteria and methodology to 

be fully tested. 

The ‘results’ presented here are hence to be taken with the understanding of this process the team developed. Moreover, 

there were limitations faced for lack of time and resources; including the exclusion of certain criteria and the extent to 

which some criteria could be examined. As indicated earlier, beyond a certain point, this was a value-driven process. 

Finally, although efforts were made to build a working relationship, we were also constrained by the extent of the team-

members’ cultural competencies, given that CERO is a group with roots in the community in which this study is focused, 

an attribute that none of our team shares.  

In closing, the recommendations revolve around two areas. First is to focus on a process-oriented approach to site-

suitability, one that can adapt to changing circumstances and priorities. The ideal way to move forward would be to 

validate the assumptions on which our process is based. Having done that, secondly, CERO is encouraged to reach out 

to three groups of people that in particular stood out in our research. These groups would aid CERO in building 

business alliances, learning more about AD technologies and garnering further public support.  
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CERO stands for Cooperative Energy, Recycling & Organics, or Cooperativa para 

Energía, Reciclaje, y Orgánicos. They are unique as a bilingual worker-owned 

cooperative that provides a full service, source separation, recycling, waste 

reduction, and organic composting business serving restaurants in Roxbury, 

Dorchester and East Boston. 2  The founders of CERO share an interest in 

delivering needed environmental services in their neighborhoods, while creating 

dignified, sustainable jobs at a worker-owned cooperative business in which 

employees are both investors and owners. As residents of these communities, they 

came together to create a business that has a triple bottom line,3 with the goal of 

creating pathways out of poverty and into the green economy.4  

Jobs within the green economy, often called ‘green jobs,’ can include numerous 

different industries that are part of the shift in the way we use and produce energy 

and eliminate waste.5 They are characterized by being well-paid, upwardly mobile, 

and available to diverse communities with varying levels of skills and education. 

Many green jobs are in the trades of manufacturing, construction, operation and 

maintenance, and installation, while others may require more education, but not 

necessarily a four-year degree.6  

CERO rightly asserts that the opportunity for workforce development in the green 

economy is strong, particularly in its potential to enhance economic empowerment 

for low-income workers of color. The great majority of Bostonians of color live in 

the high-poverty neighborhoods of Roxbury, Dorchester, Mattapan and East 

Boston. In these communities poverty is in large part linked to unemployment and 

low educational attainment.7 In the Roxbury/Dorchester/Mattapan corridor, all 

Census Tracts have between 20% and 40% of adults without a high school 

diploma.8 

 

                                                      

2 Creedon, Kelly. "CERO Extended FINAL." YouTube. July 10, 2013. Accessed April 25, 2014. 

http://youtu.be/_9C8WRKmmDE. 

3 The Economist. "Idea: Triple bottom line." Accessed April 25, 2014. http://www.economist.com/node/14301663. 

4 Creedon. “CERO Extended FINAL.”   

5 Madrid, J. and B. Alvarez. 2011. “Growing Green Jobs in America’s Urban Centers.” The Center for American 

Progress. Accessed March 25, 2014 from 

http://www.americanprogress.org/issues/2011/09/pdf/green_collar_economy.pdf. 

6 Id. at 4 

7 Kahn, C.B. and J.K. Martin. 2011. “The Measure of Poverty.” Boston Indicators Project. Accessed March 25, 2013 

from http://www.bostonindicators.org/~/media/A1C43C14E3194B87B0D32D3941D33ABE.pdf 

8 Ibid. 

At a basic level, the green 
economy consists of 
primarily four sectors: 
renewable energy; green 
building and energy 
efficiency technology; 
energy-efficient 
infrastructure and 
transportation; and 
recycling and waste-to-
energy#. In this sense, 
the green economy is not 
only grounded in our 
ability to produce clean 
energy, but also the 
technologies and 
processes that allow us to 
use natural resources 
more efficiently and make 
for more sustainable 
communities. 

 

 

 

 

 

 

 

 

# Gordon, K. and J. Hays. 2008. 
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To this end, CERO and the Massachusetts Coalition For Occupational Safety And Health (MassCOSH) worker center 

members joined forces with Boston Workers Alliance and Roxbury Green Power to create their business helping local 

restaurants and other area businesses save money and improve the environment by sorting a substantial amount of their 

waste, and then partnering with CERO to collect and process it. 

CERO partnered with Tufts University and our Field Projects team to support their visioning and planning process for 

establishing an ‘eco-energy park’ in their community. An eco-energy park, more commonly referred to as an eco-

industrial park (EIP), can be defined as “a community of manufacturing and service businesses seeking enhanced 

environmental and economic performance through collaboration in the management of waste, energy, water, and raw 

materials.”9 Essentially the community of businesses collaborates to become an ‘industrial ecosystem.’ The sharing of 

resources that is fundamental to an eco-energy park resonates with CERO’s cooperative and democratic business model, 

as well as their dual community sustainability and economic empowerment goals. As discussed on CERO’s website: 

CERO’s long-term vision is one in which complete cycles of food 

production, waste reduction, reuse and recycling, and environmental 

stewardship lead to meaningful jobs and sustainable communities. 

Imagine a level of community self-determination in which we produce 

our own food, jobs and energy. Boston’s grid could go down in a 

blackout and our neighborhoods could keep our own lights on.10 

Since CERO is already planning to collect waste, the 

next step they need to achieve their vision of an eco-

energy park is to be able to process that food waste into 

usable energy. The most effective way to transform 

organic waste into energy is through a process known as 

Anaerobic Digestion (AD).  

AD is a series of biological processes in which 

microorganisms break down biodegradable material in 

the absence of oxygen. One of the end products is 

biogas, which is combusted to generate electricity and 

heat, or can be processed into renewable natural gas and 

transportation fuels.11  

Complementing CERO’s plan to create an eco-energy 

park, the state of Massachusetts has recently signed into 

                                                      

9 Carter, M., O. Freilla, D. Muchnick, S. Hammer, J. Byran, and E.G. Suchman. 2007. “The Oak Point Eco -Industrial Park: A Sustainable Economic Development Proposal 

for the South Bronx.” Sustainable South Bronx and Green Worker Cooperatives. Accessed March 25, 2014 from http://community -wealth.org/content/oak-point-eco-

industrial-park-sustainable-economic-development-proposal-south-bronx  

10 The economics of waste handling will surely shift as a result of the food waste ban. Testing market assumptions and following trends will be vital as the ban is 

instituted. 

11 American Biogas Council. "What is Anaerobic Digestion?" Accessed April 25, 2014. https://www.americanbiogascouncil.org/biogas_what.asp. 

FIGURE 1: THE AD PROCESS, COURTESY, AMERICAN BIOGAS COUNCIL 
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law a ban on food waste. This law creates a landmark moment for CERO, as 

businesses are forced to comply, CERO’s vision will position them to capitalize 

on this abundance of organic material.  

Generally speaking, developing a business for AD is like developing any other 

process-based business. There are inputs (food waste), the systems that would 

process these inputs (AD facility, waste, working capital and manpower), and 

outputs (biogas and digestate) that need to have a steady market in order to lend 

the business, financial, and market stability. Of course, this is an oversimplification, 

and there are many nuances - moving parts that have to be managed on a variety 

of timescales, daily, weekly and so on. 

For CERO, a cooperative with a unique set of goals, there are various 

considerations or criteria. These include management of the business, financing of 

capital and operational expenditures, placing of operations, and workforce 

development, among others. Of these, the placing of operations or siting of the 

AD systems takes preponderance. This is because a right place to do business will 

affect not only the immediate, but also long-term stability of the operations for 

CERO. Siting is also a key starting point for the kind of business that CERO plans 

to set up. 

However, siting is not just the placement of a business on any available piece of 

land. There are various considerations that need to be made when siting an AD 

operation; these are operational, social, political and economic. This forms the 

rationale for an analytical siting study. 

It is crucial to point out that the goal of this project is not to arrive at the most 

ideal property parcel in which to site an AD facility. This report aims to convey a 

process to the client and readers. Our team used methods and analyses which were 

informed as well as applied, to develop a structured process with which to 

approach the problem of siting an AD facility for a client such as CERO. This 

‘process’ approach means that any changes in the steps developed or assumptions 

asserted could lead to a different set of suitable parcels in the final analysis. 

However, this approach is believed to be robust for the following reasons: 

1. Economical use of time and resources 

2. Flexible and adaptable to new information12  

Nonetheless, the results include a set of parcels, potentially suitable for an AD 

operation. However, it is important to qualify these results by clearly stating what 

                                                      

12 Through the course of the spring 2014 semester, we received new information and feedback from our own 

research, our instructional team and our client. The approach we developed had an overall structure, but was 

flexible to changing priorities. 

Initial discussions with 
CERO were focussed 
around the potential for 
an AD facility in the 
Dorchester-Roxbury area 
(a study area which 
eventually expanded to 
include Mattapan and 
Hyde Park) as a first and 
crucial step towards an 
eco-energy park that 
would generate dignified 
green jobs in their 
community. The team at 
CERO envisioned the 
possibility of a small-scale 
AD facility that would be 
fed by the organic waste 
coming from the 
communities and 
business where CERO 
already has its roots and 
relationships. As a result, 
this research team 
developed a project focus 
of providing CERO with 
an AD site suitability 
analysis that can be used 
as they consider the 
location and feasibility of 
an urban AD facility. 



 

  

10
 

considerations were applied in arriving to this point. Moreover, CERO and the users of this report are encouraged to 

validate this process by applying it to the same set of parcels. 

Specifically, the abundance of organic material (food waste) generated by Americans weighs in at 36.4 million tons per 

year and represents 28% of all municipal solid waste.13 This food waste issue creates layers of problems as all of it has 

to go somewhere. Landfills are the traditional place for all municipal solid waste but they eventually will reach capacity 

and close. Closed landfills require long term monitoring and possible reclamation activities.14 As a result landfill space 

has become such a premium that many jurisdictions haul their waste outside of their state as Humboldt County, CA 

does15 or outside the country as does Toronto, Canada.16 AD provides an alternative path to landfilling for what 

amounts to one of the most important components of the waste stream, food waste.17 Perhaps the most serious impact 

of waste, and in particular organic waste, is in its carbon footprint. Hauling waste longer and longer distances increases 

vehicle carbon emissions. Only adding to this impact, food waste is the heaviest portion of the waste stream and thus 

requires the most energy to haul. Further, when organic waste decays in a landfill it emits methane, a greenhouse gas 

that is more damaging than carbon dioxide,18 directly into the atmosphere. Removing organic waste from the waste 

stream and processing it through an AD not only reduces vehicle emissions, it enables the repurposing of that waste by 

providing a system to capture biogas and a valuable soil amendment.19 

Since the year 2000, the Massachusetts Department of Environmental Protection (MassDEP) has had a Food Waste 

Recycling Initiative as part of its Solid Waste Master Plan. While not signed into law until recently, this initiative had the 

objective of reducing the amount of solid waste produced across the state and identified the potential to ban industrial, 

commercial, and institutional waste in the future. 20  Specifically this initiative was aimed at diverting the then 

                                                      

13 US Environmental Protection Agency. Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for 2012. 4-6: US EPA, 2014. 

Accessed April 26, 2014. http://www.epa.gov/waste/nonhaz/municipal/pubs/2012_msw_fs.pdf. 

14 "Landfills, Municipal Solid Waste | US EPA ", accessed 4/26/2014, 2014, http://www.epa.gov/wastes/nonhaz/municipal/landfill.htm. 

15 Bohn, Juliette P. 2010.Food Waste Diversion and Utilization in Humboldt County. 

16 Curry, Nathan and Pragasen Pillay. 2012. "Biogas Prediction and Design of a Food Waste to Energy System for the Urban Environment." Renewable Energy 41 (0): 

200-209.  

17"Resource Conservation - Food Waste | Wastes | US EPA ", accessed 5/1/2014, 2014, http://epa.gov/waste/conserve/foodwaste/. 

18 Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3230. 

19 "American Biogas Council ", accessed 2/13/2014, 2014, http://www.americanbiogascouncil.org/biogas_what.asp. 

20 Massachusetts Department of Environmental Protection. Beyond 2000 Solid Waste Master Plan; A Policy Framework. 2-16: Executive Office of Environmental Affairs 

Department of Environmental Protection, 2000. Accessed April 11, 2014. http://www.mass.gov/eea/docs/dep/recycle/priorities/swmp.doc. 

http://www.epa.gov/wastes/nonhaz/municipal/landfill.htm
http://www.epa.gov/wastes/nonhaz/municipal/landfill.htm
http://epa.gov/waste/conserve/foodwaste/
http://epa.gov/waste/conserve/foodwaste/
http://www.americanbiogascouncil.org/biogas_what.asp
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approximately 880,000 tons of food waste per year from landfills and incinerators to more economically and 

environmentally useful processes like composting and anaerobic digestion.21 

With a regulation finalized in January 2014 and effective October 1, 2014, Massachusetts will “ban the disposal or 

incineration or transfer for disposal at a solid waste disposal facility”22 any commercially-generated organic material. 

Commercially-generated organic material is defined as: “food material and vegetative material from any entity that 

generates more than one ton of those materials for solid waste disposal per week, but excludes material from a 

residence.23” 

The specific volume of the food waste ban was informed by the economics and feasibility of collecting and processing 

that amount of waste.24 The intent behind targeting those businesses that produce 1 ton per week or more of food waste 

is that the economics of diverting that waste will begin to compete with traditional waste disposal.25 

  

                                                      

21 Draper/Lennon, Inc. Identification, Characterization, and Mapping of Food Waste and Food Waste Generators In Massachusetts. Massachusetts Department of 

Environmental Protection, 2002. Accessed January 28, 2014. http://www.mass.gov/eea/docs/dep/recycle/priorities/foodwast.pdf. 

22 Commonwealth of Massachusetts. Final Amendments to 310 CMR 19.000 Regulations. 1: Massachusetts Department of Environmental Protection, 2014. Accessed 

January 28, 2014. http://www.mass.gov/eea/docs/dep/service/regulations/wbreg14.pdf. 

23 Ibid 

24 Gunders, Dana. "Massachusetts Leads the Way on Food Waste." Switchboard, from NRDC(blog). July 30, 2013. Accessed April 18, 2014. 

http://switchboard.nrdc.org/blogs/dgunders/massachusetts_leads_the_way_on.html. 

25 Ibid 
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Anaerobic Digestion (AD) captures and controls the process of organic decay so that the gas and digestate is captured 

as resources. The technology fits quite nicely into intellectual constructs of sustainability such as industrial ecology, 

which seeks to analyze industrial process in concert with each other to optimize material streams,26 or more simply 

closed loop systems. 

 

The two upfront considerations in implementing AD systems are the waste stream itself and the digester type. The 

waste stream will be specific to where and for what purpose the digester is deployed. Commonly used waste streams 

are livestock manure, sewage effluent, and municipal solid waste. 27  The two primary concerns are volume and 

consistency. Livestock and sewage effluent provide waste streams that are relatively consistent and reliable. Municipal 

                                                      

26 Graedel, Thomas. 1994. "Industrial Ecology: Definition and Implementation." Industrial Ecology and Global Change: 23-41. 

27 "American Biogas Council ", accessed 2/13/2014, 2014, http://www.americanbiogascouncil.org/biogas_what.asp. 

FIGURE 2: DIAGRAM FROM INDUSTRIAL ECOLOGY BY GRAEDEL, THOMAS 

http://www.americanbiogascouncil.org/biogas_what.asp
http://www.americanbiogascouncil.org/biogas_what.asp
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solid waste and the organic fraction thereof is more difficult to control in terms of consistency and particularly volume. 

The waste stream will be dependent on a wasteshed which will have unique characteristics of volume and consistency. 

The digester is the central component of the AD system. Essentially it is an oxygen deprived tank where microbes break 

down the waste. Digester types can be defined by the various mechanisms and techniques that affect how the waste is 

fed into the system, how it moves through the system, and how the microbe population is managed and sustained. For 

the purposes of this report it is helpful to break digester types down as slow or high rate digesters, where the rate refers 

to the time starting when the waste enters the digester to when it leaves as digestate.28 High rate digesters tend to be 

smaller and require more active management and more initial processing, as opposed to slow rate digesters which are 

commonly found where they are more incidental to an operation, such as on farms. 

AD systems that process livestock manure and sewage effluent are already successfully deployed in the United States 

and Massachusetts including Jordan Farms in Rutland29and the Newton Creek Wastewater Plant in Brooklyn, NY.30 

AD that processes municipal solid waste is much rarer and is largely under the proposal stage such as that proposed by 

the Stop & Shop in Freetown, MA.31 However, with concerns over landfill space manifesting itself in forms such as 

organic food waste bans, or California’s AB 939 which requires that 50% of waste is directed away from landfills, the 

interest in anaerobic digestion for municipal solid waste is on the rise.32 

AD can achieve a carbon footprint reduction in three ways: use of a cleaner domestic fuel; reduction of fuel used in 

waste hauling; and improved landfill performance. Modeling by Yoshida et al. using Wisconsin as a study area showed 

that anaerobic digestion would achieve a reduction of 46g of carbon equivalents per ton of waste as compared to the 

current practices.33 Naturally this reduction will vary depending on the current waste handling methods and the specifics 

of the AD system including site location, technology used, and the ultimate use of the biogas. 

Biogas resulting from anaerobic digestion is usually used for heat or electricity generation; however, the biogas can be 

scrubbed of carbon and upgraded to a fuel for vehicles.34 This is typically most economical in fleet operations.35  

Since the specifics of hauling food waste have already been discussed in this report, suffice it to say that the shorter 

distance waste needs to be hauled, the more economical and less the carbon footprint. Improved landfill performance 

will come from the reduction of methane emissions from the landfill and diversion of wet waste, which will allow the 

landfill to act as a carbon sink.36   

                                                      

28 Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3236. 

29 "American Biogas Council ", accessed 2/13/2014, 2014, http://www.americanbiogascouncil.org/biogas_what.asp. 

30 Rose, Joel. "Turning Food Waste into Fuel Takes Gumption and Trillions of Bacteria : The Salt : NPR " Nationa l Public Radio, accessed 3/28/2014, 2014, 

http://www.npr.org/blogs/thesalt/2014/03/11/287310897/turning-food-waste-into-fuel-takes-gumption-and-trillions-of-bacteria. 

31 Laidler, John. 2014. "Stop & Shop Aims to Recycle Food into Energy." Boston Globe 

32 Bohn, Juliette P. 2010.Food Waste Diversion and Utilization in Humboldt County. 

33 Yoshida, Hiroko, Joshua J. Gable, and Jae K. Park. 2012. "Evaluation of Organic Waste Diversion Alternatives for Greenhouse Gas Reduction." Resources, Conservation 

and Recycling 60 (0):7. 

34 Grosso, M., C. Nava, R. Testori, L. Rigamonti, and F. Vigano. 2012. "The Implementation of Anaerobic Digestion of Food Waste in a Highly Populated Urban Area: 

An LCA Evaluation." Waste Management and Research 2012, 30, 9 Suppl, 78-87, England 

35 Ibid 

36 Vergara, Sintana E., Anders Damgaard, and Arpad Horvath. 2011. "Boundaries Matter: Greenhouse Gas Emission Reductions from Alternative Waste Treatment 

Strategies for California's Municipal Solid Waste." Resources, Conservation and Recycling 57 (0): 87-97. 

http://www.americanbiogascouncil.org/biogas_what.asp
http://www.americanbiogascouncil.org/biogas_what.asp
http://www.npr.org/blogs/thesalt/2014/03/11/287310897/turning-food-waste-into-fuel-takes-gumption-and-trillions-of-bacteria
http://www.npr.org/blogs/thesalt/2014/03/11/287310897/turning-food-waste-into-fuel-takes-gumption-and-trillions-of-bacteria
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AD is an emerging technology in the US, hence launching a successful AD operation will likely face challenges. This is 

particularly true for digesters aimed at processing organic municipal waste as there have been few implemented within 

the US.37 The consistency of the waste stream becomes one of the primary concerns, as industry experts have described 

hazards such as “biology shock,” which is when the acidity level rises so high as to cause the system to shut down.38 

The issue of waste handling is always contentious. Concerns of noise, odor, and unsightliness are all raised in the 

establishment of any waste handling facility. In early 2012 the Lincoln County Council in Massachusetts denied a permit 

for an AD facility to Bowmans Waste after it was initially recommended for approval.39 While proper siting, including 

considerations of zoning and adjacent uses can avoid many of these concerns, the closer the system comes to residents 

or businesses the more likely the operation is to encounter resistance. As opposed to AD systems on farms which have 

the luxury of distance and actually mitigate odors,40 and those associated with wastewater plants where the impacts are 

already in place and generally isolated, an AD system may be forced into close proximity with neighbors. 

The economics of anaerobic digestion of food waste is still largely untested in the US.  A successful venture is by no 

means a guarantee. In her study of a proposed AD in St. Bernard, LA, Moriarty found that the operation would not be 

economically viable.41 However studies in Wisconsin found that a $1.6 million investment in AD could be recouped in 

20 years.42 This is still a high upfront cost for private investment and Vergara et al. have recommended policies in 

California to incentivize this investment.43 Other operations, such as the East Bay Municipal Utility District in California 

and Newtown Creek Wastewater Treatment Plant in New York, have successfully implemented digestion of Organic 

Fraction of Municipal Solid Waste(OFMSW) have done so in concert with existing municipal wastewater digestion. The 

implementation of the food waste ban will provide policy support to AD however modeling those economics was not 

considered in the scope of this project. 

                                                      

37 Moriarty, Kristi. Feasibility Study of Anaerobic Digestion of Food Waste in St. Bernard, Louisiana. 20: National Renewable Energy Laboratory, 2013. Accessed January 

28, 2014. http://www.nrel.gov/docs/fy13osti/57082.pdf. 

38 Interview with an official from Harvest Power  

39 "Council's u-Turn Sees Waste Plans Rejected." 2012.Target Series, January 18, 1. 

40 "PROFESSIONAL ARTICLE: Anaerobic Digestion Technology: How Agricultural Producers and the Environment might Profit from Nuisance Lawsuits." 2012.Natural 

Resources Journal 

41 Moriarty, Kristi. Feasibility Study of Anaerobic Digestion of Food Waste in St. Bernard, Louisiana. 20: National Renewable Energy Laboratory, 2013. Accessed January 

28, 2014. http://www.nrel.gov/docs/fy13osti/57082.pdf. p.34 

42 Yoshida, Hiroko, Joshua J. Gable, and Jae K. Park. 2012. "Evaluation of Organic Waste Diversion Alternatives for Greenhouse Gas Reduction." Resources, Conservation 

and Recycling 60 (0): 7 

43 Vergara, Sintana E., Anders Damgaard, and Arpad Horvath. 2011. "Boundaries Matter: Greenhouse Gas Emission Reductions from Alternative Waste Treatment 

Strategies for California's Municipal Solid Waste." Resources, Conservation and Recycling 57 (0): pg 94. 

http://www.nrel.gov/docs/fy13osti/57082.pdf
http://www.nrel.gov/docs/fy13osti/57082.pdf
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This AD site suitability analysis was guided by the following research questions: 

1.  What land is suitable for siting an AD facility in the proposed study area44? 

2.  Where and how much waste is being generated to feed an AD facility? 

3.  What are the basic characteristics of AD and how are they relevant to a siting study? 

This research took a broader, comprehensive approach to understanding AD siting criteria, both in the context of 

CERO’s goals and in locating this facility in an urban setting. The siting study approach was advantageous in that the 

team was able to apply this process to get to a tangible goal: a manageable universe of parcels to explore for suitability. 

While there are some considerations that may be ‘hard and fast’ in that they are prerequisites to the characteristics of an 

AD site, there are others that are ‘fuzzy’ in nature, or challenging to apply a metric to. To this end and to reiterate, this 

assessment does not intend to identify the most suitable site for an AD facility for CERO; rather it aims to develop and 

demonstrate the process applied to siting AD in an urban context. As elucidated earlier, this process will hopefully be 

far more valuable to CERO or other interested parties seeking to do so. 

As indicated in the section on the Rationale for an Analytical Siting Study, the development of the set of criteria that 

would drive the site suitability process became the first goal of this project. This development process was informed by 

various sources. Note Figure 2 below, a graphical representation of these sources. Interestingly, the information acquired 

from one source ‘interacted’ with another source and provided clarity on where to place a specific criterion in the order 

of priorities. This interconnectivity is illustrated by the band connecting all the sources of criteria. To elucidate, take for 

example, ‘proximity to public transit’. At the outset, the understanding from CERO was that this is a crucial 

consideration (criterion) in site suitability. However, literature on this issue offered opposing views: some said access to 

public transport is crucial45 to income stability (a stated intention by CERO), while others state that given a stable job, 

people would find their way to the workplace46 even if they lack access to a car. Presenting this information to CERO 

                                                      

44 Discussions with CERO: The study area for this project, as per the client’s request included Dorchester, Roxbury, Hyde Park & Mattapan. According to CERO, these 

areas were those in which they were most likely to find the necessary community support for such a project. 

45 Walker, Jarrett. "Human Transit: basics: walking distance to transit." Human Transit. Last modified April 24, 2011. Accessed March 1, 2014. 

http://www.humantransit.org/2011/04/basics-walking-distance-to-transit.html. 

46 Sanchez, Thomas W., Qing Shen, and Zhong-Ren Peng. 2004. "Transit Mobility, Jobs Access and Low-Income Labour Participation in US Metropolitan Areas." Urban 

Studies 41 (7): 1313-1331. 

46 

46 
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provided the client with opportunity to question their own assumptions and allow the team to reassess the importance 

of this criterion. 

A substantial amount of 

background research was 

necessary to lay the foundation 

for the context of this project. 

The contexts we identified as 

most important to familiarize 

ourselves with include: organic 

waste generation and the metrics 

used to calculate it; the process 

and system of AD; incentives and 

assistance for developing AD; 

and the methodologies related to 

conducting a site suitability 

analysis. A better understanding 

of organic waste generation 

calculations and characteristics of 

the AD process were an essential 

first step in identifying some of 

our siting criteria. The AD 

incentives became most relevant 

to our recommendations for 

CERO in moving forward. Finally, investigating the approach of a site suitability analysis within GIS helped inform 

how our siting criteria could be incorporated as well as the importance of applying metrics to those criteria. While our 

methods did not end up exactly matching those laid out in our research, it was helpful to understand how methodical 

this process could be given the right information and the extent to which priorities and preferences are clear.  

In an effort to keep the body of this report succinct and in the most user-friendly format for our client CERO, we 

have included a thorough summary of our literature review findings in Appendix 5.0 of this report.  

We connected with a total of 15 experts throughout the course of our research. These communications occurred via 

email, over the phone, or in person. Information learned in interviews was synthesized to inform the site suitability 

criteria. Key informants on issues related to AD and its siting considerations were the primary targets, and can be 

categorized into two groups: City/State agency personnel knowledgeable of planning and policy considerations relevant 

to AD siting; and current AD experts, operators, and system providers.  

Questions for public agencies were geared towards targeted AD-siting-specifc information. This was an informal, 

iterative process; as we continued to learn more about AD and identify new siting criteria, we determined appropriate 

sources to reach out to with pointed questions, including:  

● Guidance in GIS methodology and provision of necessary GIS data sources; 

● Appropriate metrics to apply to some of the siting criteria, such as road standards for commercial 

trucks or the permitting requirements for AD operations within the industrial zones; and 

FIGURE 3: SITE SUITABILITY CRITERIA: AN INFORMED APPROACH 
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● Inquiring about the status of vacant parcels and the process for acquiring a lease, among others 

The questions for AD experts, operators and system providers followed more of a structured process. An email was 

sent out to 6 key informants with 12 questions related to AD operations and general experiences with siting AD, 

including:  

● AD system size offered (in terms of annual waste intake capacity); 

● Community response around the a proposed AD facility; and 

● Community awareness programs to facilitate the adoption of AD 

Please see Appendix 6.0 for the list of interview questions asked of AD operators, along with a summary of relevant 

interview findings.  

We met the entire client team a few times over the course of the semester at their headquarters in Dorchester. Our 

team’s discussions with the client were critical to the selection of the site suitability criteria as well as the iterative process 

that informed the development and prioritization of these criteria. The initial meeting helped us understand how to 

approach the ‘criteria-picking’ and which issues were important to the client. We learned quickly that workforce 

development, being located within certain Boston neighborhoods, and proximity to public transit were some of these 

important considerations. In subsequent meetings, we presented to the client a list of criteria along with summaries of 

the literature on those criteria as they pertained to the site suitability and to the goals of the client. These made for lively 

discussions and further clarification of what to include as critical and non-critical criteria in our analyses. 

Lor Holmes, the business manager at CERO was particularly helpful in the last two (telephone) conversations we had 

about the site-suitability criteria. She helped us clarify not only the criteria, but also our process. 
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Table 1 above displays the criteria, various metrics used, and identifies at which step in the analysis they were applied. 

The application of the criteria is discussed in the following section. Appendix 3.0 includes more detailed information 

on the rationale and research that developed some of these criteria. 

  

Excludes parcels not in an 

industrial zone
Does zoning appear industrial?

Excludes parcels outside of 

Dorchester, Roxbury, Mattapan 

and Hyde Park

Are parcels within 1/2 mile of 

planned stops along the 

Fairmount line?

Excludes parcels in a flood 

zone

Excludes parcels that do not 

have 1/2 acre or more of 

undeveloped land

Do parcels have 1 acre or more 

of undeveloped land?

Excludes parcels within 250 feet 

of drinking wells

Excludes parcels without 13 

feet or wider roads nearby

Do the surrounding roads 

appear adequate for trucks?

Are there buildings on the 

parcel and do they appear in 

use?

What is the actual condition and 

appearance of buildings on the 

parcel?

Who is the current owner? Is 

there a potential for partnership 

in the future?

Any additional insight into the 

current owner?

How are the surrounding 

parcels being used?
What are the surrounding uses?

Excludes sites further than 1/4 

mile from MBTA bus stops

What transit is nearby and what 

is the access and service levels?

Are parcels closest to the 

greatest density of waste 

generators?

How much waste is available 

within 20 miles of the parcel?
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The methods used to apply the criteria took the form 

of three steps: a GIS spatial analysis; an ortho 

imagery evaluation and development of scenarios; 

and physically visiting a selection of sites through 

ground truthing. Each step allowed for a unique 

application and exploration of the site suitability 

criteria, and as illustrated in Table 1 above, many 

criteria were applied in more than one step of the 

analyses. The GIS filtration essentially applied 

criteria in the context of eliminating parcels that did 

not meet certain metrics. The scenario analyses and 

ortho-imagery evaluation organized the narrowed 

site selection and applied criteria in a more 

exploratory manner. The ground truthing step can be 

considered a validation effort, with the purpose of 

confirming the results generated and observed in the 

previous steps. Our hope is that by providing 

transparency in our process and rationale, and clearly 

laying out the criteria and steps applied in our 

analysis, that CERO or another interested party will 

at the very least be able to use this process as a guide 

and replicate or alter it as they see fit.  

Figure 4 below provides a visual representation of 

the applied methods process, and is followed by a 

discussion of each analysis step. 

 

A GIS spatial analysis was the first step in our applied 

methods. An initial filtration of parcels was conducted 

in Arc Map 10.1 through applying criteria that were identified as allowing for a more stringent AD suitability metric. As 

noted above, while criteria applied in this initial filtration were assigned metrics that eliminated parcels, value judgments 

were still asserted by our team in order to narrow the selection of candidate sites. Achieving a more manageable selection 

of parcels was crucial in order to incorporate the remaining criteria in subsequent analysis steps. The data used in this 

step were acquired from various State of Massachusetts and City of Boston public agencies, MassGIS and the Tufts 

GIS Data Server. Below is a brief summary of the criteria applied in this step, the metrics that were assigned to each, 

and how they were applied in GIS. A thorough review of how each criterion was informed and the rationale behind 

their respective metrics can be found in Appendix 3.0. Additionally, further information and detail on the datasets used, 

their sources, and the specific methodology applied to them can be found in Appendix 2.0. 

The Fiscal Year 2014 (FY 2014) City of Boston Assessing Department’s Property Parcel Data forms the base data layer 

of each analysis step and contains polygons that provide a geographical representation of the city’s property parcels. In 

the initial GIS analysis, this data layer was filtered through the following select criteria: 

FIGURE 4: APPLIED CRITERIA METHODS. GRAPHIC CREDIT: ANNE MACMILLIAN 
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The study area for this project encompasses the Boston neighborhoods of Roxbury, Dorchester, Mattapan, and Hyde 

Park, as these are the communities in which CERO strives to base their operation. The Boston Neighborhoods 

shapefile47 produced by the Boston Redevelopment Authority (BRA) was clipped to these neighborhoods in order to 

form a new polygon that would act as the spatial base of our analysis. 

The size criterion was utilized in a variety of ways throughout the filtration process. Through extensive research, 

calculations and an AD operation layout design in SketchUp, our team determined that one half acre of undeveloped land 

would be the minimum size threshold used in this analysis. Initially, any parcel that was smaller than one half acre was 

eliminated to allow for a smaller, more manageable dataset. Subsequently, steps were taken to calculate the amount of 

area not covered by a building or structure on the parcels, and those that did not have at least one half acre of 

undeveloped area were eliminated. Please reference Appendix 2.0 for the specific GIS steps undertaken and Appendix 

3.0 for the sizing calculations. 

The zoning criteria utilized the Boston Redevelopment Authority’s Use districts to find where an AD system would be 

most permissible under the zoning code. Given that it was likely, although not officially determined,48 that AD would 

be outrightly allowed in the industrial use districts it was decided that selecting for parcels located within an industrial 

sub-district zone was a sensible filtration step. A shapefile consisting of zoning sub-districts that allow for industrial use 

was provided by the BRA.49 This filtration succeeded in significantly reducing the selection of candidate sites. Please see 

Appendix 3.0 for a broader discussion of zoning regulations. 

The general rule of Federal Emergency Management Agency (FEMA) flood zones is that structures must be built above 

the flood level to allow floodwaters to pass through without rise. FEMA’s National Flood Hazard Layer was retrieved 

from MassGIS and overlaid on the study area. Any parcels that fell completely within the flood zone polygon layer were 

eliminated. For those parcels on which the flood zone partially encroached, the area of undeveloped land remaining was 

assessed to ensure that at least one half acre was still available. Please see Appendix 3.0 for a discussion of Flood Zones 

Our research informed us that an AD facility should not be located within 250 feet of a public drinking water supply 

well.50 While our team suspected that public drinking wells were not likely to be located within our urban study area, we 

                                                      

47  ArcGIS defines a ‘shapefile’ as is a “simple, non-topological format for storing the geometric location and attribute information of geographic features. Geographic 

features in a shapefile can be represented by points, lines, or polygons.” Accessed April 29, 2014 from 

http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//005600000002000000.htm 

48 An official determination of the permitting requirements for AD would be made upon submission of a completed application. Please see Appendix 3.0 for details. 

49 Shapefile retrieved via email on April 8, 2014. BRA requested citation: The Zoning data is created and updating by the Office of Digital Cartography and GIS, 

Planning Department, Boston Redevelopment Authority.  This data is updated on a monthly basis so the zoning information reported here may not reflect the most 

current legislation adopted by the Boston Zoning Commission. The signed Code Maps, enacted by the Boston Zoning Commission and available at the BRA, together with 

any amendments, remain the official Zoning documents.  If discrepancies exist, the official signed Code Maps shall be considered correct. For further information 

regarding the Boston Zoning Code please consult Jeff Hampton, BRA 

50 Final Amendments: 310 CMR 16.00 & 19.000, 314 CMR 12.00 (August 20, 2012) http://www.mass.gov/eea/docs/dep/service/regulations/adregsf.pdf  
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still retrieved the Public Water Supply data layer from MassGIS that contains a drinking well data layer as defined by 

MassDEP. As suspected, there were not drinking well points located within or close to our study area. 

An essential consideration for siting AD is the parcel’s accessibility and overall compatibility with commercial trucks, as 

they will be regularly delivering food waste to the site. Specific information on CERO’s hauling trucks was acquired to 

determine their size and weight. Next our research informed us that these commercial trucks require a minimum of 13 

feet road lanes. 51  The 2013 Road Inventory data layer was retrieved from the Massachusetts Department of 

Transportation (MassDOT) and their planning department informed the approach that road width was the best way to 

assess compatibility with commercial trucks.52 Roads that meet this width metric were selected within our study area, 

and the candidate parcels were assessed for their commercial truck compatibility by their proximity to and connection 

with these roads. 

CERO identified that sites that are accessible to the target low-income workforce are the most desirable. The 

Massachusetts Bay Transportation Authority (MBTA) bus stops data layer, accessed via the Tufts GIS Data Server, was 

the primary data source used for this criterion. MBTA bus stops were used because they represent the most complete 

coverage in terms of area and number of stops compared to MBTA rapid transit or subway access. Additionally CERO 

informed us that most of their workforce would be commuting by bus. Initially this criterion was intended to allow for 

ranking of sites: those that were within ¼ mile from a public transit stop would be ranked higher, followed by those 

within ½ mile, etc. However we quickly learned that nearly all of the candidate sites were within the ¼ mile distance 

from a bus stop. Therefore, we decided to use this metric as a filtration tool instead by eliminating those few parcels 

that were not within ¼ mile from a bus stop. 

After the above spatial analysis was conducted, an investigation of the resulting parcels selection revealed one limitation 

in particular, which was the selection of certain long, narrow parcels that appeared to be located along some of the study 

area’s rail lines and major highways. These parcels managed to meet each filtration step yet were clearly not suitable for 

supporting an AD facility. Judgment calls were made through examining parcels one by one and eliminating those that 

existed primarily as unusable space along rail lines or major highways. 

The resulting selection from this initial GIS filtration was 115 parcels.53 The shapefile of these parcels was used as the 

data layer on which the methods of Step 2 were applied.  Please see the Results Section (Page 25) for further discussion 

on the results of this process. 

  

                                                      

51 CERO currently has one rear loading 11 yard truck and one 20 yard rear loading truck on order. After researching the width of  the larger truck two feet were 

added (one foot of clearance on each side) to arrive at a total width of 13 feet.  

52 MassDOT 2013 Road Inventory File, retrieved from https://www.massdot.state.ma.us/planning/Main/MapsDataandReports/Data/GISData/RoadInventory.aspx 

53 See digital Appendices for a detailed data table of these 115 Step 1 parcels. 
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While Step 1 yielded a significant reduction in the amount of parcels in consideration, it was necessary to make a series 

of clarifying assumptions in order to follow our process through to completion. This was necessary because depending 

on the circumstances, all the remaining criteria represented positive options for CERO. For example, choosing a publicly 

owned site might increase political capital for CERO while choosing a partnership with a privately owned site might 

provide a more expedited development timeline. Due to the fact that CERO’s goals and values are likely to evolve as 

they grow as an organization, it was determined54 that creating scenarios would be the most valuable and illustrative way 

to move through the suitability process.  

The intent of the following three scenarios is that they would represent a lens through which all assumptions and 

decisions would be made with regard to the application of the remaining siting criteria on the results of the 115 parcels 

from Step 1. Some of the primary criteria investigated in Step 2 that were not necessarily appropriate to apply in Step 1 

include ‘ownership,’ ‘buildings and use’, and ‘compatibility with abutting parcels.’ The criteria used to formulate the 

scenarios, which are discussed below, include ‘geographic location,’ ‘size,’ and ‘proximity to waste generators’ (please 

reference Table 1 to review all criteria applied in Step 2 and metrics assigned). The selection of these scenarios was 

informed through several themes observed throughout our research, during interactions with CERO, and with 

interviews with other subject matter experts. They are intended illustrate three possible ways to move forward but are 

by no means the only way to narrow down the remaining Step 1 parcels. 

It should be noted that while several parcels fell into multiple scenarios, not all 115 parcels from Step 1 were evaluated 

in the same way as the 27 parcels that made it through to the end of the scenario analyses. Additionally, each scenario 

was applied to the Step 1 parcel set as its own independent event; the results of one scenario did not influence the results 

of another. Those parcels that did fall into one of the three proposed scenarios were first evaluated for suitability55 using 

Arc Map 10.1 satellite imagery56 and Google Earth imagery. From there the property parcel data57 was reviewed to 

ensure a compatible property type (PType), which is essentially the type of use occupying the parcel. If a parcel appeared 

to be suitable and usable for an AD facility, it progressed onto Step 3.  

An additional benefit of incorporating scenarios at this point in the site suitability process is that they can act as levers 

for CERO to manipulate moving forward. As CERO continues to expand their knowledge of food waste, anaerobic 

digestion, and site selection, they will value certain criteria differently. Public vs. private owner? Buildings vs. empty lot? 

Partnership with other organizations vs. go-it-alone? Close to waste vs. less congested roads? These and countless other 

trade-offs or scenarios can be created and considered by CERO at this point in the process enabling an iterative and 

creative way for CERO to explore their future possibilities.  

Since AD is essentially a manufacturing process, requiring consistent inputs and creating outputs, the presence of a 

reliable quantity and quality of food waste is one of the first considerations when siting a facility.58 The estimates of 

                                                      

54 Through internal discussions within the Field Projects team and through close consultation with the UEP Instructional Team 

55 This was informed by the criteria table but subjective on the part of the Field Projects team. If a parcel had bui ldings on it, they had to be usable for industrial 

purposes. Likewise abutting parcels were checked for industrial use or other compatible activity.  

56 (City_of_Boston_MA_RGB_Mosaic_100r.sid) Boston Department of Innovation & Technology, Retrieved from Tufts GIS Data Server 

57 City of Boston. Property Parcel Data. 7: Assessing Department, 2014. Accessed February 17, 2014. 

http://www.cityofboston.gov/images_documents/FY14%20Assessing%20Data%20CD%20Packet_tcm3-43208.pdf 

58 Moriarty, Kristi. Feasibility Study of Anaerobic Digestion of Food Waste in St. Bernard, Louisiana. 4: National Renewable Energy Laboratory, 2013. Accessed January 

28, 2014. http://www.nrel.gov/docs/fy13osti/57082.pdf. 

http://www.nrel.gov/docs/fy13osti/57082.pdf
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food waste in Massachusetts produced in the 2002 seminal work of Draper/Lennon59 were used as a starting point in 

calculating the available waste in the Greater Boston Area. An update to the Draper/Lennon work was converted to 

Microsoft Excel and published by Region 1 of the US EPA in 2011.60 From here the food waste estimates were deflated 

by 30% and 60% to provide a conservative estimate for what is generally considered a poor indicator of AD feedstock.61 

This reduction was also informed by several benchmarking figures that were collected,62 and when compared to the 

original Draper/Lennon estimates, proved to be much lower than estimated.  

Once these estimates were prepared in Excel, Arc Map 10.1 was used to create a density map of food waste in the 

Boston area. The 13 parcels that were closest to the highest density of waste were selected from this scenario and then 

further evaluated for suitability to progress on to ground truthing in Step 3.  

Locating within the Fairmount corridor63 is something that would be beneficial for CERO in several ways and is also 

something that CERO expressed great interest in. Since the MBTA is planning to open new stations along the Fairmount 

line,64 and since the Fairmount line runs through the neighborhoods that CERO is working to empower, locating their 

AD facility nearby would enable their workforce to commute easily to and from work. Additionally CERO is hoping to 

gain political clout from developing a site along the corridor, as this location is viewed as an opportunity for economic 

development65 within one of their target communities.  

After the all stops along the Fairmount line were selected in Arc Map, a ½ mile Euclidean distance buffer was created 

around them. From the 115 parcels of Step 1, 18 made it through this scenario and into Step 3.   

Stated expressly on their website as their long term vision,66 our team’s discussions with CERO also focused on AD as 

a necessary first step towards an eco-energy park. While this study focused primarily on siting considerations for AD, 

the scenario approach provided an interesting opportunity to incorporate CERO’s eco-energy park vision into this 

analysis, even if in a limited way. In order to illustrate what a site’s potential for future development into an eco-energy 

might look like, the 115 parcels from Step 1 were sorted in descending order by the acres of undeveloped land available 

on the parcel (as calculated in Step 1). All parcels that had more than one acre of undeveloped land were considered to 

be suitable for an eco-energy park. The reason for choosing one acre is that for AD operations at least ½ acre of space 

                                                      

59 Draper/Lennon, Inc. Identification, Characterization, and Mapping of Food Waste and Food Waste Generators In Massachusetts. Massachuset ts Department of 

Environmental Protection, 2002. Accessed January 28, 2014. http://www.mass.gov/eea/docs/dep/recycle/priorities/foodwast.pdf. 

60 DeLorenzo, Joseph. Updated Mapping of Food Waste Generators in Massachusetts. US EPA Region 1, 2001. Accessed January 28, 2014. 

http://www.mass.gov/eea/docs/dep/recycle/priorities/foodgen.xls. 

61 Moriarty, Kristi. Feasibility Study of Anaerobic Digestion of Food Waste in St. Bernard, Louisiana. 20: National Renewable Energy Laboratory, 2013. Accessed January 

28, 2014. http://www.nrel.gov/docs/fy13osti/57082.pdf. 

62 One member of the Field Projects team had previously interviewed a waste manager at a Boston area university for a separate project. Additionall y several 

sustainability reports from the Boston area reported the amount of food waste produced. In all cases, the estimates were 30-50% over the Draper/Lennon results, 

hence our deflation of these numbers.  

63 Defined by the Field Projects team as within a ½ mile Euclidean distance from all proposed Fairmont line stops 

64 Boston Redevelopment Authority. "The Fairmount Corridor." Fairmount Indigo Planning Initiative. Accessed April 22, 2014. 

http://www.fairmountindigoplanning.org/#!fairmount-corridor/cn3p. 

65 Boston Redevelopment Authority. "Fairmount Indigo Planning Initiative." Accessed April 28, 2014. http://www.bostonredevelopmentauthority.org/about-us/building-

boston-case-studies/fairmount-indigo-planning-initiative. 

66 Quilted. "Eco-Energy Park." CERO. Accessed April 25, 2014. http://www.cero.coop/eco-energy-park. 

http://www.nrel.gov/docs/fy13osti/57082.pdf
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is required. So if we expect a similar or compatible use as AD to be present on the same parcel, they would likely need 

at least the same amount of space. This selection resulted in 19 parcels moving onto Step 3.    

Ground truthing is a verification process that allows image data to be related to real features and materials on the ground. 

The collection of ground truth data enables calibration of remote-sensing data, and aids in the interpretation and analysis 

of what is being sensed. After applying the GIS spatial analysis and using scenarios to further filter the list of parcels to 

a manageable set, we conducted aerial verification through GIS and Google Earth ortho-imagery. However, any ortho-

imagery is dated and current site use is not reliable through such means. In sum, there is no way to actually know the 

current ‘reality’ of the site without seeing it ourselves. Verification by visiting a site, or ‘ground-truthing’, is an essential 

final piece of the analyses that were carried out. It allowed the team to verify what was ‘seen’ in GIS and ortho-imagery 

with the ‘reality’ of the site. Essentially, the goal with this exercise was to test the errors of omission and commission 

that frequently occur in imagery-based data. 

In all, 16 sites were ground-truthed across Dorchester, Roxbury and Hyde Park (very few sites from Step 1 happened 

to be located in Mattapan). For the exercise, we developed a rubric67 that would facilitate the process and allow us to 

make general comments and ask some objective/subjective questions while ‘on the ground’: 

1. Do conditions match aerial imagery? 

2. Surrounding community and use compatibility 

3. Active use or not? 

4. General building conditions  

a. serviceable 

b. structural integrity 

5. For Sale sign? 

6. Road conditions  

a. signs of truck activity  

b. width 

c. access 

For populated reports on all of the 16 sites, please view Appendix 4.0.  

                                                      

67 Please see Appendix 4.0 
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MAP 1: AD SITE SUITABILITY ANALYSIS - NORTHERN DORCHESTER/ROXBURY PROCESS  



 

  

2
6
 

 

MAP 2: AD SITE SUITABILITY ANALYSIS - DORCHESTER PROCESS  



 

  

2
7
    

MAP 3- AD SITE SUITABILITY ANALYSIS - HYDE PARK PROCESS 
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1 '0802041020 Fellows St Roxbury 390 CL Private Trustees of Boston University X

2 '0802041010 817 Albany St Roxbury 937 E Private Trustees of Boston University X

3 '0801016000 895 Massachusetts Av Roxbury 333 CL Private Ruger Realty LLC X X

4 '0801003010 Gerard St Roxbury 440 CL Private Umbro Anthony L TS X X

5 '0801013010 60 Gerard St Roxbury 402 I Private Sixty Gerard Street LLC X X

6 '0800937000 38 Kemble St Roxbury 332 C Private Green Boston Operations LLC X X X X

7 '0800844000 51 Kemble St Roxbury 401 I Private Allied Waste Systems Inc. X X X X

8 '0703644000 65 E Cottage St Dorchester 902 E Public City Of Boston X X X X

9 1400004000 46 Westwood St Dorchester 402 I Private M Susi & Son Inc X

10 1503130010 65 Bay St Dorchester 403 I Private 65 Bay Street LLC X X X

11 1503120000 Dewar Street Dorchester 316 C Private Dewar Realty LLC X X

12 1503107000 1216 Dorchester Av Dorchester 985 E Public City Of Boston X X X

13 1503121000 Dewar Street Dorchester 424 I Private Boston Edison Co. Mass X X X

14 1503093000 74 Freeport St Dorchester 317 C Private North Dorchester LLC X X

15 1600230000 238 Victory Road Dorchester 427 I Public National Grid Energy Service X X

16 1809464000 1586 Hyde Park Av Hyde Park 404 I Private Hot Top Pavements Inc X

17 1809457000 1620 Hyde Park Av Hyde Park 334 C Private Slifka Alfred A Etal X

18 1809451015 1665 Hyde Park Av Hyde Park 316 C Private Geraghty Margaret A X X

19 1809452001 1725 Hyde Park Av Hyde Park 400 I Private Bob Worth X X X

20 1809792100 50 Wolcott Ct Hyde Park 401 I Private James G Grant Co LLC X X

21 1813013010 36 Sprague St Hyde Park 401 I Private Donegan LLC X X X

22 1812973002 Sprague Street Hyde Park 316 C Private Musto Antonio TS X X X

23 1812973004 Sprague St Hyde Park 332 C Private Joseph Pizziferri X X X

24 1812973005 Sprague St Hyde Park 337 CL Private Joseph Pizziferri X X X

25 1812975000 Sprague Street Hyde Park 316 C Private Hurley/Readville Realty LLC X X X

26 1812975002 Sprague Street Hyde Park 440 CL Private Hurley/Readville Realty LLC X X X

27 1812972000 Sprague St Hyde Park 986 E Public Mass Bay Transportation Auth X X X

Property Pacel Data Source: Assessing Department, City of Boston.

*For more information on PType values http://www.cityofboston.gov/images_documents/FY14%20Assessing%20Data%20CD%20Packet_tcm3-43208.pdf
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The initial GIS filtration resulted in a selection of 115 parcels. Considering that our starting point was essentially every 

property parcel in the city of Boston, it was a significant milestone in the project to narrow the potential universe of 

candidate sites down to this more manageable number. Map 4 below depicts the spatial representation of these parcels 

within our study area. 

Interestingly the 

selection is clustered 

primarily in three 

different areas: the 

northern tip of Roxbury; 

the eastern half of 

Dorchester; and the 

southern tip of Hyde 

Park. The primary 

criterion that shaped this 

aspect of the results is 

the industrial sub-district 

zones.  

The trade-offs between 

sites in these different 

areas are also interesting 

to consider. The Hyde 

Park sites are clustered in 

an expansive industrial 

zone and tend to be 

larger in size. These sites’ 

compatibility with 

surrounding parcels and 

commercial trucks is 

strong. However, as 

alluded to in the 

Scenario Analyses, these 

sites are farthest from 

the highest 

concentration of waste 

generators. Moreover, 

when thinking about the 

overall accessibility of 

these sites for CERO’s 
MAP 4: INITIAL PARCEL FILTRATION 
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target workforce, which is primarily concentrated in the Dorchester and Roxbury communities to the north, they may 

not be as desirable. The quality and frequency of MBTA bus connections to this part of the study area must be 

researched further. This is an issue we discuss in the Limitations Section of this report.  

Sites in the Dorchester and Roxbury neighborhoods of the study area on the other hand, while being located closer to 

the higher concentrations of waste generators and target workforce populations, are also in a more densely populated 

part of the city. Trade-offs here consist of potential push back and NIMBY (Not In My Back Yard) attitudes from 

surrounding business and residences.  

While this initial GIS filtration succeeded in narrowing our site selection, there are limitations of applying broader, 

blanketed metrics to complex, interconnected criteria. Additionally, if different criteria were applied, or different 

decisions about the criteria were made, the resulting initial selection of candidate sites might also look different. For this 

reason, we have included the corresponding attribute table for this data layer of 115 parcels. The table has been slightly 

manipulated, or ‘cleaned up,’ to include strictly pertinent information, rather than the vast expanse of Assessor’s data. 

This table can be found as part of the digital appendices of this report. 
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The scenario analyses step resulted in 27 individual parcels making it through, with 20 of those parcels meeting more 

than one of the scenarios. The details of the parcels that made it through each scenario analysis step are included in the 

digital appendices. 

 

For this analysis the most 

conservative estimates of 

food waste were used. 68 

The Kernel density tool 

was used in GIS to create 

a density map which 

represented the density in 

Tons per Year (TPY), per 

acre, within a 2-mile 

radius of any given point. 

Map 5 here focuses in on 

the northern extent of our 

study area. Because the 

highest concentration of 

food waste occurs in 

downtown Boston, the 13 

parcels from Step 1 that 

were in the northern 

portion of Roxbury and 

Dorchester were the 

closest to the greatest 

density of waste and 

therefore were selected 

for further ground 

truthing.  

 

 

                                                      

68 The Draper/Lennon estimates were deflated by 60%, and then only generators that produce 52 tons per year (TPY) or more were considered in order to represent 

the minimum amount of food waste that could be potentially be used as feedstock.  

MAP 5: FOOD WASTE DENSITY 
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In this scenario, only parcels that were located within ½ Euclidean distance of the proposed stops along the Fairmount 

line were considered. After selecting by attribute for proposed stops from the MBTA_Nodes layer in GIS, a buffer was 

created around these stops. The 18 parcels that resulted from this scenario were spread across our study in the 

neighborhoods of Roxbury, Dorchester, and Hyde Park. Map 6 here displays the Fairmount line and buffer with selected 

parcels highlighted in red.   

 

MAP 6: FAIRMOUNT CORRIDOR 
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This scenario 

yielded the most 

parcels with 19 

remaining from 

the initial Step 1 

results. 

Seventeen of the 

19 results from 

this scenario also 

met the criteria 

for other 

scenarios. Most 

of these parcels 

were located in 

Dorchester and 

Hyde Park 

which is what 

was expected 

considering it is 

less densely 

populated than 

Roxbury. Map 7 

here shows the 

resulting parcels 

displayed on a 

map of our study 

area.  

 

MAP 7: ECO-ENERGY PARK POTENTIAL 
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We visited 16 parcels of the 27 that suited the scenario analyses.69 Parcels were selected from each scenario to illustrate 

as broad a spectrum of possibilities along the range of criteria. Obviously the availability of sites meant that not all 

criteria could be examined in every possible permutation, however we were able to select a group of sites that included 

locations in Dorchester, Roxbury and along the Fairmount Corridor; that were both publicly and privately owned; that 

had existing uses or were vacant; and illustrated differing levels of access to waste generation. 

As expected ground truthing proved to be the most informative, but also the most labor intensive step. It proved 

important to use the prior methods to narrow the potential sites to ground truth and also to include the ground truthing 

step to verify the GIS and ortho-imagery/Google Earth analysis. Results of this step run a spectrum from parcels being 

deemed unsuitable, to confirming a parcel as possible, to determining a parcel to have high potential. 

 

 

 

                                                      

69 Please see Appendix 4.0 for parcel evaluations from site visits. 
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These parcels were located in 

two industrial areas near the 

Readville station on the 

Fairmount Corridor. GIS 

analysis showed each the parcel 

to have ample undeveloped area 

on which an AD operation could 

be established. The site visit 

however revealed the entire sites 

to be in use with the “empty” 

area being used as baseyards for 

moving trucks, buses, or garbage 

trucks. This discrepancy is 

important to consider in the 

limitations of GIS and aerial 

imagery. 

  PHOTO 1: 36 SPRAGUE STREET 

PHOTO 2: INDUSTRIAL DRIVE 
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Both of these sites were in an 

industrial area along the 

Fairmount line and showed 

existing uses in aerial imagery, one 

being a quarry the other having an 

industrial building, however there 

appeared to be ample unused 

space. In these cases ground 

truthing revealed the intensity and 

extent of the uses to be greater 

than appeared in aerial imagery. 

The quarry also included wood 

chipping operations and the other 

site had equipment spread over it. 

 

  
PHOTO 3: INDUSTRIAL DRIVE 

PHOTO 4: INDUSTRIAL DRIVE 
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GIS and aerial imagery showed 

1216 Dorchester to be a City-

owned site with ample empty 

area. Ground truthing showed 

the site used by the Boston Public 

Schools to operate their bus 

system. The site is adjacent to 

industrial but also to commercial 

uses. The extent and intensity of 

use occupies the “empty areas” 

and precluded an AD operation. 

 

 

 

 

 

 

238 Victory Road is the famous 

“Tank” site owned by National 

Grid. Aerial imagery showed 

ample space and also a solar farm 

on site. We thought that this site 

would present an excellent 

partnership with National Grid, 

as they had already demonstrated 

their vested interest in 

renewables with the solar farm. 

However when we visited the site 

a security guard immediately told 

us the site was protected under 

national security and that we had 

to leave. In this case we could not 

pursue the ground truthing any 

further.  

PHOTO 5: 1216 DORCHESTER AVE. 

PHOTO 6: 238 VICTORY ROAD - NATIONAL GRID 
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38 Kemble Street is the site of 

Re-Energy Roxbury and adjacent 

to the Allied Waste site. Access 

would be the same and a similar 

partnership potential is there, 

however the operational space is 

not as ideal as the Allied Waste 

site. 

 

 

 

 

 

 

 

 

The MBTA parcel along the 

Fairmount Corridor in Hyde Park 

has expansive open area left 

unused by MBTA except for 

abandoned tracks. The site is in 

the same industrial area along 

Industrial Drive and so is highly 

compatible. The site however, 

while offering no significant 

drawbacks, also offered no great 

advantages over an adjacent site 

that had high potential. 

  

PHOTO 7: 38 KEMBLE STREET 

PHOTO 8: INDUSTRIAL DRIVE (MBTA) 
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The industrial drive area off Sprague street and adjacent to 

Fairmount Corridor contains several industrial parcels, of 

which a narrow unused property is particularly suitable. 

There is a small warehouse/garage type building near the 

front of the property and the rear of the property is open. 

The site size is nearly perfect for a small AD facility. Nearby 

residences are buffered by the train tracks. Access is through 

the Readville Commuter Rail parking lot and several large 

trucks were observed going past the site. Transit access via the Readville station or the #32 bus would involve a walk 

down Industrial Drive, which, as the name suggests, is built for heavy industrial traffic and not pedestrian access. The 

Hyde Park area is at the southern end of our study area and as such it is farthest from both the higher density of waste 

generators and from the neighborhoods that CERO is looking to serve and employ. 

 

 

 

 

Neighborhood Hyde Park 

Ownership Private: Pizziferri, Joseph M. 

Size 1.34 Acres 

Availability Vacant 

MOCK RENDERED REPRESENTATION OF 

AD OPERATIONS ON SITE 

The existing building can be 

repurposed to admin and operational 

areas, the rest of the AD operation 

can be placed on the rear of the site 

Credits: SketchUp Model by Imaikalani 

Aiu Site Imagery from Google Earth 
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MAP 8: W
ASTE SHED FOR CORNER OF SPRAGUE STR & INDUSTRIAL DRIVE 
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1725 Hyde Park is also along the Fairmount Corridor, sitting in a 

depression below the road and at the same grade as the rail tracks. 

The surrounding uses are primarily industrial and the topography of 

the site provides an additional buffer from impacts.  Access to the 

site is excellent for commercial trucks as evidenced by several of 

them passing by during our visit and the presence of industrial 

equipment on site. The site shares the same distance from waste and 

community as the Industrial Drive parcels. It is slightly closer to 

transit as the site can be accessed directly from the Readville Station boarding platform. A bus stop for route#32 was 

directly across the site entrance, however, while on site our team observed long service gaps. Riders were waiting at the 

stop for the 20 minutes during which we were on-site. There is a large existing building on-site that provides ample 

room for AD operations and expansion into other eco-energy park functions. The site is advertised for sale although 

there appears to be an existing industrial use on site. 

Neighborhood Hyde Park 

Ownership Private: Worth, Bob 

Size 2.78 Acres 

Availability In Use, For Sale 

MOCK RENDERED REPRESENTATION OF 

AD OPERATIONS ON SITE 

AD operations are housed entirely in 

the portion of the building adjacent to 

the tracks, leaving ample room for 

further eco-energy park functions. Re-

use of an existing brick tower makes 

for an interesting architectural feature. 

Credits: SketchUp Model by Imaikalani Aiu 

Site Imagery from Google Earth 
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MAP 9: W
ASTE SHED FOR 1725 HYDE PARK 
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51 Kemble Street is the site of the existing Allied Waste 

transfer station in an industrial area in Roxbury. An AD 

facility on this site would need to be pursued as a partnership 

with Allied Waste. This represents the major factor in use of 

the site. If a partnership is possible, the existing waste 

handling use presents several advantages: it is already known 

that the site can handle an industrial operation; existing 

equipment such as scales and buildings could be used in the 

AD operation, lowering the initial investment cost; impacts become a non-factor as the existing operations already carry 

a greater impact than AD. The industrial area is bordered by Massachusetts Avenue and Dudley Street, both of which 

have bus service. The Andrew Red Line station is roughly a one mile walk away, and there are bus stops along 

Massachusetts Avenue and Dudley Street. The site itself is surrounded by largely vacant industrial buildings. The 

industrial siting combined with the proximity to the workforce is a major advantage of the site. 

 

Neighborhood Roxbury 

Ownership Private: Allied Waste Systems  

Size 1.98 Acres 

Availability Existing Use, Private Partnership 

MOCK RENDERED REPRESENTATION 

OF AD OPERATIONS ON SITE 

The site has ample room for the 

digester, compost, dewatering tank 

and generator. The remainder of 

the operations can be housed in 

existing facilities 

Credits: 

SketchUp Model by Imaikalani Aiu 

Site Imagery from Google Earth 
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MAP 10: W
ASTE SHED FOR 51 KEMBLE STREET
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65 E Cottage Street is a City-owned parcel at the edge of a small 

industrial district within Dorchester. The western edge of the property 

borders the Fairmount line, with the Uphams Corner stop being roughly 

.1 miles south of the site at the intersection of Dudley Street with the 

tracks. Immediately across the tracks is a commercial corridor that 

includes the Kroc Center. The property is currently vacant with an 

existing building scheduled for demolition. Residential uses directly abut 

the property, with two triple deckers situated on a carve out of the 

property. As such impacts of AD on this property will be particularly sensitive. The parcel’s size does make it possible 

to locate facilities away from the residential areas and provide buffers. The parcel is managed by the Department of 

Neighborhood Development (DND). Beyond demolition, the DND has no slated uses for this property. A lease or 

other use arrangement would have to go through a public Request for Proposal (RFP) process70. 

  

                                                      

70 Discussion with Department of Neighborhood Development, Real Estate Management division 

Neighborhood Dorchester 

Ownership Public: City of Boston 

Size 2.78 Acres 

Availability Public Process, RFP 

MOCK RENDERED REPRESENTATION OF AD 

OPERATIONS ON SITE 

The AD facility is placed in the northwestern 

corner of the facility to minimize impacts to 

surrounding residential uses. Eco-energy park 

functions such as agriculture and markets can 

enhance the buffer and upgrade the property 

SketchUp Model by Imaikalani Aiu 

Site Imagery from Google Earth 

Credits: SketchUp Model by Imaikalani Aiu Site 

Imagery from Google Earth 
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MAP 11: W
ASTE SHED FOR 65E COTTAGE STREET 
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As a newly formed cooperative foraying into a new business, CERO’s decisions cannot always be fully informed. At the 

same time, a siting study, such as ours, needs to provide some hard conclusions that CERO can actually work with or 

build upon. We believe our work has been objectively-driven to the greatest extent possible. However, such an approach 

can be limiting; in our case, we arrived at a large number of property parcels by applying our more objective, or 

eliminating, criteria.  

In the process of our research, however, we realized that we had learned a fair amount about CERO’s goals and various 

facets of the project, including, but not limited to, AD, zoning, GIS spatial analysis, importance of waste generation, 

etc. This afforded us the confidence to place value on some criteria that we believed were important. In effect, we were 

able to move forward with narrowing the number of parcels, placing them in different ‘scenarios’ in order to ground 

truth them. It is important to reiterate that much of this latter process of our analysis was based on choices that were 

value-driven. For example, we learned from the discussions with industry personnel that proximity to waste generators 

is an important economic consideration for such a business. However, CERO’s priorities include workforce 

development and the potential for eco-energy park expansion, hence the inclusion of parcels within the Fairmount 

Corridor and parcels that are relatively larger in size. These potentially conflicting priorities led us to develop scenarios 

that allowed for each of these considerations. The result is a set of sites that offers CERO a bouquet of choices, and of 

course the process, if they choose to start at the beginning.  

Our study began with a structured set of research questions. In the process of answering those questions, we faced 

several gaps in information. Some of this was on account of this being an entirely new business category. Small-scale 

AD in the urban context is a rarity in the US and we had to make various assumptions just to move forward and support 

the criteria we selected. This is why our report lays emphasis on the iterative nature of the process we developed in 

arriving at our conclusions. By changing the initial assumptions, it is possible that another research team may arrive at 

an entirely different set of conclusions. For example, in the first phase of our analysis, we arrived at the parcel size of 

one-half acre based on some assumptions about AD technology and additional operational space required (this was 

through information gathered from AD system providers). If a different set of assumptions resulted in a quarter-acre 

size requirement, we may have had a much larger parcel set to work with. Research teams looking to further this work 

are encouraged to revisit our assumptions and if possible validate them. 

As with any study we cannot claim that our list of criteria is exhaustive. Our research and previous experience informed 

the criteria but there is always information of which we are unaware or did not encounter in our research.  
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There are other considerations in siting an AD facility that do not fit easily within the initial phases of a siting study but 

should be kept in mind as CERO proceeds or if this work is continued by further UEP research. 

A Brownfield is a site that cannot be developed or reused without remediation of contaminants or hazardous materials.71 

Several federal (US EPA) or state-level (MassDEP) grants and loans are available to aid with the remediation process 

from site assessment to clean up, as well as community outreach and training. Working with a brownfield could carry 

benefits for CERO, but also carries the obligations of remediation. This would be an important consideration in final 

site selection, however, as this report stands, it does not inform initial the steps of inclusion or exclusion of sites. 

While we refer to our client as ‘CERO’ in this report, it is important to remember that CERO itself is made up of a 

multicultural array of individuals who hold extensive wisdom and experience. As a worker-owned cooperative, 

democratic governance is at the core of their motivation. Our team did our best to consult with CERO members as this 

project evolved, and to make the process of developing our criteria a participatory one. Ultimately our own value 

judgments and decisions had to be asserted. As CERO develops their vision for this eco-energy park and AD facility, 

new information is bound to enter the equation.  

Moreover, our research team is not from the community in which CERO is anchored, the community in which this 

entire project revolves around. We understand from our research, studies, and conversations with CERO members that 

this is a community struggling with significant social, economic, and environmental challenges. However, this limited 

understanding does not provide us with the ability or the right to determine whether or not an AD facility is what this 

community wants. As discussed later in the Recommendations Section, it will be very important for CERO to engage 

the broader community as their vision moves towards site selection. 

The nature of Step 1 GIS Filtration was to take a large number of parcels and work down to a manageable set. As such 

the criteria had to be applied in a broad rather than an in-depth manner, as we could not feasibly go through an in-depth 

analysis for all the parcels within the study area. The filtering criteria whittled down the parcel set to 115 parcels, which 

was still too large to work through with an in-depth scoring analysis. Further resolution of siting priorities, such as 

public/private ownership or parcel size could have informed the criteria to where we could have further narrowed the 

site selection. Lacking that further definition, the scenario method was instituted. This does mean that further analysis 

could be done on some criteria given a more manageable set of parcels. 

The transit criterion looked for sites within ¼ mile of a MBTA bus stop. This metric turned out to include essentially 

all of the study area. Transit can be further evaluated to assess the levels of service including frequency, and areas served, 

as well as the condition of the road between the transit stop and the site.72 However, this deeper level of analysis is 

better performed on a smaller set of sites, with the goal of scoring each parcel for a relative ranking.  

                                                      

71 "Basic Information | Brownfields and Land Revitalization | US EPA ", accessed 4/30/2014, 2014, http://www.epa.gov/brownfields/basic_info.htm.  

72Charlier and Associates. 2014. Transit Considerations for Siting Study, edited by Imaikalani Aiu. 

http://www.epa.gov/brownfields/basic_info.htm
http://www.epa.gov/brownfields/basic_info.htm
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GIS analysis looked for parcels that had a minimum one-half acre of open land. These areas were further analyzed with 

aerial imagery through GIS and Google Earth. Ground truthing revealed several sites where GIS calculated an ample 

amount of open space and aerial imagery captured an image of an open site; however the area was proved to be in use, 

mostly as parking or baseyards. This illustrates the limitations of the GIS methods used in that the available information 

allows us to ascertain the unbuilt area of a parcel rather readily; however, the same cannot be said for how the whole 

parcel is used. Aerial photography can fill in these gaps, however that is also a parcel-by-parcel process, which is too 

labor intensive to use in a screening process. Furthermore it is also dependent on when the photograph was taken. An 

aerial photo taken during working hours would not reveal a yard full of trucks. The same principle of time applies, albeit 

to a lesser extent, when ground truthing. 

Like transit, truck access can be analyzed broadly or deeply depending on the phase of the study and number of parcels. 

The parcels were analyzed with the simple metric of adjacency to a 13’ road. This metric can be further informed with 

network analysis, distance to waste generation and estimations of trip time to waste generators. 

The GIS analysis of density of waste generators only represents the potential organic waste generation within the area. 

This metric cannot speak to the availability of that waste, nor the quality and consistency for AD use. Ultimately the 

availability and quality of waste is more of a business consideration in how CERO chooses to approach and engage 

waste generators within a site’s wasteshed.  

Our evaluation could only look at uses and make the reasonable assumption that there would be NIMBY issues with 

locating adjacent to a residential area and to a lesser extent commercial. However, while we can readily assume there 

will be some level of community reaction, there is no way to predict the level of resistance or acceptance, nor which 

form it will take. 
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Future research teams looking to undertake and extend this work may use this study in various potential ways. The first 

recommendation would be to discuss with the client the current status of this project. If the client is still looking at 

potential siting options, then the team may consider ‘starting at the beginning’ and follow through with the applied 

process structure of this study. As stated above, this entails revisiting the assumptions we made and validating the same. 

An example of this would be the proximity to waste generation: Given a handful of sites, information about waste 

practices of business types, and an informed set of assumptions, one could perform a much more detailed analysis of 

potential waste generation which incorporates availability and quality. 

Additionally, the team may encounter other criteria that may change how the property parcels are analyzed. 

In terms of furthering this study as it stands, research may introduce discussion (via interviews) with potential owners 

of the 16 sites selected for the ground-truthing process. This would inform the siting potential most significantly.  

It is important that CERO review these assumptions and confirm that they do indeed match their objectives, values, 

and capabilities. The ownership criterion provides a good illustration of this necessity. Private and publicly owned 

parcels were evaluated equally as each had distinct benefits and drawbacks. Private land allows for immediate negotiation 

but will likely be priced higher. Public land will require a public process but will likely carry a reduced rate.73 Should 

CERO decide that they do not have the initial capital to pursue private land then the process should be repeated to 

eliminate privately owned parcels. 

AD is still a relatively new technology in America74 and the technology is evolving rapidly.75 Digesters are becoming 

faster and smaller76 and these advances can open up new possibilities for CERO. Also the expertise of those in the 

industry will be invaluable. 

As discussed, the Allied Waste transfer station provides an excellent example of a potential business partner. CERO 

should look for similar operators within the study area such as Save That Stuff or RE-Energy Roxbury and explore 

potential partnerships. 

                                                      

73 City of Boston Energy and Environmental Services Division. 2014. Vacant Land for AD Facilities, edited by Imaikalani Aiu.  

74 Bohn, Juliette P. 2010.Food Waste Diversion and Utilization in Humboldt County.  

75 Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3228-3242. 

76 Ibid 
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Refining and developing a business plan including financing methods will help clarify many of the assumptions that 

need to be made in a siting study as well as narrow the focus. Additionally, the economics of waste handling will surely 

shift as a result of the food waste ban. Testing market assumptions and following trends will be vital as the ban is 

instituted. 

It will be important to get ahead of the curve of public perception of an AD facility. For all its benefits, the operation 

still handles waste and this has high potential for backlash,77 even when instituted by a community group such as CERO. 

Pro-active engagement with the community and meaningful community decision-making,78 such as developing selection 

criteria with the community and involving them during final site selection, will be important to stem this backlash. 

The State of Massachusetts’ Executive Office of Energy and Environmental Affairs' (EEA) Environmental Justice (EJ) 

Policy identifies the vast majority of our study area - the Boston neighborhoods of Roxbury, Dorchester, Mattapan and 

Hyde Park - as environmental justice communities.79 These communities have suffered a disproportionate burden of 

environmental degradation from industrial pollution and lack of regulatory enforcement.80 Given the industrial nature 

of AD operations, including increased commercial truck activity, it is possible that the location of a waste-to-energy 

facility within a low-income community of color could be perceived as a potential threat to environmental justice.  

Due to time constraints, it was out of scope for this project to thoroughly investigate environmental justice concerns as 

they relate to AD in an urban context. However, in an AD feasibility study,81 prepared for the New York City Economic 

Development Corporation, specific mention is given to the study’s AD project site being listed as a potential EJ 

community. The report goes onto discuss the implications of this, explaining that the applicant should submit a written 

“Public Participation Plan” as part of its environmental permit review process.82 Investigating specific city or state 

environmental justice regulations as they pertain to siting AD will be an important consideration. CERO is undoubtedly 

committed to environmental justice and a participatory planning process, but our research still leads us to provide a 

strong recommendation for incorporating public engagement and outreach moving forward. 

                                                      

77 Massachusetts Center for Clean Energy. 2014. Commonwealth Organics-to-Energy. Solicitation no. 2014-COTE-FS2 GRANTS FOR FEASIBILITY STUDIES. 

78 Arnstein, Sherry R. 1969. "A Ladder of Citizen Participation." Journal of the American Institute of Planners 35 (4): 216-224. 

79 Mass EEA EJ via MassGIS. Accessed April 29, 2014 from  http://www.mass.gov/anf/docs/itd/services/massgis/boston-ej-2010-map.pdf 

80 Mass EEA EJ. Accessed April 29, 2014 from http://www.mass.gov/eea/grants-and-tech-assistance/environmental-justice-policy.html 

81 RW Beck. 2010. Hunts Point Anaerobic Digestion Feasibility Study. 5-7. Accessed March 25, 2014 from 

http://www.nycedc.com/sites/default/files/filemanager/Projects/Hunts_Point_Peninsula/HuntsPointAnaerobicDigestionFeasibilityStudy.pdf 

82 Ibid, 5-7 
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AD Anaerobic Digestion 

BRA Boston Redevelopment Authority 

CERO Cooperative Energy Recycling and 

Organics, (Cooperativa para Energia 

Reciclaje y Orgánicos) 

DND Department of Neighborhood 

Development 

DOER Massachusetts Department of Energy 

Resources 

EA Environmental assessment 

EEA Executive Office of Energy and 

Environmental Affairs (MA) 

EIP EcoIndustrial Park 

EJ Environmental Justice 

EPA Environmental Protection Agency 

FEMA Federal Emergency Management 

Agency 

GIS Geographic Information Systems 

ISD City of Boston Inspectional Services 

Division 

LU Current land and use 

MAPC Metropolitan Area Planning Council 

MassCEC Massachusetts Clean Energy Center 

MassCOSH Massachusetts Coalition For 

Occupational Safety And Health 

MassDEP Massachusetts Department of 

Environmental Protection 

MassDOT Massachusetts Department of 

Transportation 

MBTA Massachusetts Bay Transportation 

Authority 

MSW Municipal Solid Waste 

NIMBY “Not in My Backyard” 

OFMSW Organic Fraction of Municipal Solid 

Waste 

OLR Organic Loading Rate 

Ptype Property Type 

PWS Public Water Supplies 

RFP Request for process 

TPY Tons per year 

TS Total Solids 

VS Volatile Solids 

 

 

  



  

Please refer to digital (.xls titled ‘Step1 – Parcel Data’) file for this data.  

Here below are the column headings of attributes captured: 

 

# ATTRIBUTE 

1 PID_LONG 

2 Area_Acres 

3 Acre_und 

4 PID 

5 ST_NUM 

6 ST_NAME 

7 ST_NAME_SU 

8 MAIL_ADDRE 

# ATTRIBUTE 

9 OWNER 

10 MAIL_CS 

11 PTYPE 

12 ZIPCODE 

13 LU 

14 AV_LAND 

15 MAIL_ZIPCO 

16 AV_BLDG 

# ATTRIBUTE 

17 AV_TOTAL 

18 GROSS_TAX 

19 LAND_SF 

20 YR_BUILT 

21 GROSS_AREA 

22 YR_REMOD 

23 NUM_FLOORS 

 

Any data layer that would be utilized in the spatial analysis filtration process was projected to 

NAD_1983_StatePlane_Massachusetts_Mainland_FIPS_2001_Feet, which is the mot suitable projection for the city 

of Boston. The City of Boston Assessing Department’s Property Parcels (Parcels_2013) dataset provided the foundation of this 

site suitability analysis. The FY 2014 Assessor's data (Data_2014_Full) was acquired through Tufts GIS Center. The 

parcel polygon layer and updated Assessor's data were retrieved from the GIS Data Server and joined via the Parcel 

ID number.  

The Boston Neighborhoods (Bos_Neighborhoods_new) data layer was acquired through the City of Boston’s online GIS data.1 

The study area’s selected city neighborhoods - Roxbury, Dorchester, Mattapan and Hyde Park - were selected and 

exported as a shapefile. The ‘clip’ function was used to clip most other data layers to the shape of this study area. This 

allows for a more efficient analysis process. 

A new field ‘Area_Acre’ was added to the property parcel layer’s attribute table and the acreage area of each parcel 

was calculated. Any parcel with an area less than one half acre was eliminated first to allow for efficiency of processing 

                                                      

1 https://data.cityofboston.gov/City-Services/Boston-Neighborhood-Shapefiles/af56-j7tb 



  

a smaller data set. Next, the Building Footprints (boston_buildings) data layer, retrieved from the Boston Maps Data Access 

page (City of Boston),2 was applied to the parcel polygons. By utilizing the ‘erase’ function in GIS, we were able to 

erase the building footprint polygons from the parcels. A new field ‘Area_Undv’ was added to the parcel layer’s 

attribute table and the remaining acreage area was calculated. This allowed for elimination of parcels that do not have 

a minimum of one half acre undeveloped land. The limitation of this approach is that GIS calculates the total area of 

space not covered by a building footprint, but this does not mean that space is contiguous, or connected in way that 

allows for developing all the elements of an AD facility in a desired layout. This issue was investigated further in the 

ortho-imagery and ground truthing steps. 

The Industrial Zoning Sub-Districts (IndustrialAllowed_Zoning_Apr2014)3 data layer was provided by the BRA. The ‘select 

by location’ tool was used to select for parcels that ‘intersect’ with this zoning layer. Since parcel polygons and zoning 

sub-district polygons do not always align in GIS, some parcels made it through this filtration even if only a small 

portion of their area was located in the selected zoning polygon. In an effort to assert a stringent and thorough 

filtration through this zoning criterion, parcels were reviewed one by one and eliminated if they did not fully lie in the 

industrial zoning polygon.  

Note: When parcels were selected for being ‘within’ the zoning layer, some parcels were excluded due to sharing a 

border with the zoning polygon, which was not reason enough to exclude them. 

FEMA’s National Flood Hazard Layer (FEMA_NFHL_POLY) was retrieved from MassGIS.4 Again, the polygon 

boundaries for the flood zones and parcels do not perfectly align. Those parcels that lie partially in the flood zone 

were examined one by one, with the Building Footprint layer also applied, in order to estimate if a minimum of one half 

acre of undeveloped land remained available on the parcel. If the building footprint and flood zone together appeared 

to consume sufficient space that one half acre was not remaining, the parcel was eliminated.  

Note: The erase function could have been applied again with the flood zone layer, as with the building footprints; 

however, so few parcels fell in the flood zone, and of those that did the majority were very large in size. Therefore it 

was simply easier to confirm this in GIS on a case by case basis. 

The Massachusetts Department of Transportation’s 2013 Road Inventory File5 (RoadInv2013Shape.exe) was used to 

select for roads that are13+ feet wide. The ‘select by location’ tool was then used to ensure all parcels in the selection 

at this point either ‘intersected’ or ‘shared a border with’ roads that met this width metric.  

                                                      

2 http://boston.maps.arcgis.com/home/item.html?id=c423eda7a64b49c98a9ebdf5a6b7e135 

3Retrieved April 8, 2014 via email from the BRA. BRA requested citation: The Zoning data is created and updating by the Office of Digital Cartography and GIS, 

Planning Department, Boston Redevelopment Authority. This data is updated on a monthly basis so the zoning information reported here may not reflect the most 

current legislation adopted by the Boston Zoning Commission. The signed Code Maps, enacted by the Boston Zoning Commission and available at the BRA, together with 

any amendments, remain the official Zoning documents. If discrepancies exist, the official signed Code Maps shall be considered correct. For further information 

regarding the Boston Zoning Code please consult Jeff Hampton, BRA 

4 MassGIS Data, FEMA National Flood Hazard Layer http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-

massgis/datalayers/nfhl.html 

5 MassDOT Data Road Inventory https://www.massdot.state.ma.us/planning/Main/MapsDataandReports/Data/GISData/RoadInventory.aspx 

https://www.massdot.state.ma.us/Portals/17/docs/MapCatalog/Data/RoadInv2013Shape.exe


  

The MBTA Bus Stops (MBTABUSSTOPS_PT) data layer was retrieved from MassGIS via the Tufts GIS Data Server. 

‘Select by location’ was used to select for parcels that are within a distance of ¼ mile from a bus stop. Virtually every 

site within the selection at this point passed through this filtration, and those few that did not meet this distance 

metric were eliminated. 

The Public Water Supply (PWS) data layer6 contains the locations of public community surface and groundwater supply 

sources and public non-community supply sources. The data used within this larger layer is the drinking well point layer 

(PWSDEP_PT). This point layer was applied to the study area simply to confirm that there were no public drinking 

wells located within 250 feet from any of our candidate sites.  

In order to address the long, narrow parcels along major highways and rail lines, the MassGIS Rail Line 

(TRAINS_ARC) layer was retrieved via the Tufts GIS Data Server and applied to the parcels. The ‘select by location’ 

function was the used to select for those parcels that intersect the rail lines. Some parcels that fell into this selection 

were in fact suitable, therefore a simple elimination step was not appropriate. The parcels were reviewed one by one 

to assess the amount of area that existed apart from the intersection with the rail line. This same step was repeated for 

parcels along major highways using the MassDOT Roads layer. 

The purpose of this appendix is to expand on the rationale, thinking and research that went into developing and 

defining some of the criteria considered in this study. Some criteria lent themselves to more extensive research as they 

relate to our project, while others were either more general considerations, or were discussed sufficiently in other 

sections of this report. For those criteria that our team conducted more extensive research and deliberation on, this 

appendix provides an opportunity to include that information. 

Zoning in the City of Boston is governed by the Boston Redevelopment Authority (BRA) and administered in their 

Inspectional Services Divisions. The code designates nine use districts grouped into three categories: Residential, 

Business, Industrial. The Industrial category consists of the Restricted Industrial, General Industrial, Maritime 

Economy Reserve and Waterfront. Only the Industrial categories and the denser B8 and B10 business districts allow 

industrial uses; all other categories expressly forbid them. The last two categories carry special conditions and 

allowances for maritime activity, and are generally not applicable to this study. Article 8 of the Zoning Code lists uses 

by category and whether they are allowed, allowed with a conditional permit, or forbidden within the use districts.7 

Zoning permits generally fall into two categories ministerial or “over the counter” permits and Conditional Permits. 

Uses that are listed as “Allowed” will be granted a permit as long as the relevant development standards are met. The 

process for this permit is basically agency review. The issuance of a Conditional Permit dictates a longer process 

                                                      

6 MassGIS Data Public Water Supplies http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-

massgis/datalayers/pws.html 

7 Boston Zoning Code, Article 8- Regulation of Uses, Public Law Chapter 665 of the Acts of 1956, (November 2001): 

http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/pws.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/pws.html


  

which would include a public hearing and the permit can be granted or denied at the discretion of the appeals board 

and would set out performance conditions which must be met.8 

The Zoning Code does not list anaerobic digestion specifically as a use, but does include several industrial uses under 

which AD could be permitted. Article 8, Use Item 68 allows:  

“Any industrial use, other than a use described in Use Item No. 70, which does not result in noise or vibration 

perceptible without instruments more than fifty feet outside the perimeter of the lot.allows based particularly on the 

expected level of impacts such as noise and noxious odors.9” 

Included in this is the “[m]anufacturing of..gases in amounts not exceeding two thousand cubic feet a day.10” Both of 

these are allowed in the Restricted and General Industrial districts with ministerial permits. Within the B8 and B10 

districts these industrial uses are allowed with a Conditional Permit11. Use Item 70 allows: 

“Any use which is objectionable or offensive because of special danger or hazard, or because of cinders, dust, smoke, 

refuse matter, flashing, fumes, gases, vapor or odor not effectively confined to the lot, or because of noise or vibration 

perceptible without instruments more than two hundred and fifty feet outside the perimeter of the lot or, if a 

residential district is within two hundred and fifty feet of the lot, at any point inside such residential district.12” 

Included in these uses is the “Incineration or reduction of garbage, offal or dead animals.13” These uses are allowed 

only in the General Industrial Districts and only with a Conditional Permit. Use Item 69 provides a middle ground 

between industrial uses not listed in Items 68 and 70. This category is allowed within the General Industrial district 

and forbidden in others.14  

The final determination of where AD falls in this spectrum of uses will be made by BRA when a permit application is 

filed. As a relatively new industry in the US and in Boston there is very little precedent on how to evaluate the 

necessary permits, however discussions with the Inspectional Services Division zoning enforcement indicates that 

within an industrial district, AD would require a ministerial permit.15 Further supporting this is the policy position 

taken by MassDEP that AD operations do not handle “solid waste” and so only require ministerial permits from their 

office.16 Given this information we consider it likely that AD will be allowed within the industrial use districts with a 

ministerial permit. Our analysis showed an ample amount of industrial zoned land and those became the lands, 

zoning-wise, to analyze further. 

The minimum parcel or usable area size was based on modeling a theoretical AD operation, assuming parameters that 

led to a minimal size and calculating the necessary footprint. This meant assuming lower quantities of waste and 

higher digestion rates. The digester, the central piece of the operation, is sized based on the total amount of waste and 

the organic loading rate which is how much volatile solids can be digested by the microbes before the system becomes 

                                                      

8 Boston Zoning Code, Article 8- Regulation of Uses, Public Law Chapter 665 of the Acts of 1956, (November 2001):  

9 Ibid 

10 Ibid 

11 Ibid 

12 Ibid 

13 Ibid 

14 Ibid 

15 Interview with ISD  

16 Doucette, Jamie. 2012. Clean Energy Via Anaerobic Digestion: Final Regulatory Changes. Boston, Mass: Massachusetts Department of Environmental 

Protection.http://www.mass.gov/eea/docs/dep/public/finregsw.ppt. 

PHOTO 1: SCHEMATIC OF AN AD FACILITY 

http://www.mass.gov/eea/docs/dep/public/finregsw.ppt


  

overloaded. The higher the 

OLR the smaller the digester 

can be. The digester tank 

was sized using the 

following equation and the 

following assumptions about 

waste: 

(VSkg/day*1/OLR)*1.15  

 2775 tons of waste 

annually, based on a 

minimum size 

commercially 

available digester 

from Avatar Energy  

 An Organic 

Loading Rate of 9.6 

kg VS/ day/ cubic 

meter based on higher than average rates achieved at the East Bay Municipal Utilities District.  

 A solid content of 30% of the total waste  

 A volatile solid content of 80% of the solid waste  

 15% headspace for gas  

This calculation gave a +/- 200m3 tank. At 20’ high the tank would have a radius of +/- 20.’ 

The remaining site area was based on : 

 An extensive operational area to allow for sorting, grinding, inspection and filtering of waste as well as 

administrative area  

 Areas for dewatering and composting  

 Generator based on Caterpillar specifications  

 Maneuvering areas based on standards for commercial trucks  

 Parking based on architectural industry standards 

The majority of the space is given not the digester but to the operational sorting and inspection areas and vehicle 

maneuvering and storage. The operations building size is 6400 sf  and truck turning radii of 45’ require extensive 

clearances.  

The functional pieces of the operation were laid out on a theoretical rectangular site as tightly as possible and fit into a 

minimum area of ½ acre of land. 



  

The Federal Emergency Management Agency (FEMA) prepares flood zone maps for areas subject to inundation or 

velocity flow. It is possible to construct an AD facility within a flood zone and raise all structures above the flood 

elevations, however the cost in doing so, coupled with potential hazard simply does not merit consideration when 

dealing with an abundance of parcels. It should be noted that the flood zone applies to its own specific boundaries 

not the entirety of parcels it affects. In other words when a parcel is partially within the flood zone, only the area of 

the parcel within the flood zone is subject to the flood zone requirements. As such parcels that did not at least ½ acre 

outside the flood zone were not considered.

The issue of site ‘vacancy’ was divided into two different considerations for the purposes of exploring sites in the 

scenario analyses and ground truthing. This includes the presence of buildings, and current use or occupancy status. 

Initially our team was considering strictly vacant parcels – under the definition of no buildings and not currently 

occupied. However, CERO expressed concern over excluding sites simply because a building existed, as this building 

could prove to be useful in the AD operation. Additionally, excluding sites that are currently occupied seemed to 

eliminate the possibility for CERO to establish partnership with a use that could play a role in/benefit from an onsite 

organics processing facility. Buildings and use was therefore explored primarily in Step 2 through both the aerial 

imagery as well as cross-referencing the parcel’s PType (property occupancy code) as well as LU (current land use of 

the parcel).  

  



  

 



  

  



  

 

  



  

 

  



  

 

  



  

 

  



  



  



  



  



  



  



  



  



  



  



  

 

  



  

There are various options of assistance offered for AD projects. From a number of government and quasi-public 

organizations, products like low interest loans and tax incentives are designed to aid in project development and 

financing of AD. This literature review discusses only assistance offered in the urban setting available to private 

entities. Given CERO’s organizational status, eligibility for the following may require further clarification. 

The Massachusetts Clean Energy Center (MassCEC) administers the Commonwealth’s Organics-to-Energy Program. 

Projects must be located in the service territories of the investor-owned or municipal electric distribution companies 

that pay into the Massachusetts Renewable Energy Trust Fund -- administered by the MassCEC -- and must either 

produce electricity that is eligible for the Massachusetts Renewable Portfolio Standard or thermal energy that can be 

used outside the organics processing system itself. 

As announced in July of 2013, in an effort to support the pending organic waste diversion regulations, the 

Commonwealth of Massachusetts has made $3 million in low-interest loans available to private companies for 

construction of anaerobic digestion facilities. The loans range from $50,000 to $500,000 with terms up to ten years 

and are intended to be used for a variety of deployments. 

Net metering allows customers with distributed generation systems, typically wind or solar, to be compensated when 

their systems generate more electricity than the customer is using onsite. Effectively, the meter "runs backward" 

whenever a customer's distributed generation system is producing more power than is being consumed onsite. 

Available for a host of investments including solid waste recovery and recycling projects, these are exempt from 

federal taxes and in certain cases state taxes. It is why tax-exempt bonds are usually the lowest interest rate option for 

real estate projects and new equipment purchases. Tax-exempt bonds can be sold in the capital markets or directly to 

the bank or another financial institution. 

Historically, this program has been geared toward assistance to energy efficiency measures; however, custom 

incentives may apply to more complex projects that provide energy efficient solutions – including cogeneration 

projects. This program is highly customized and additional technical discussions with National Grid would be 

required to determine project eligibility and potential funding. 

                                                      

17 MassDevelopment. "MassDevelopment » Tax-Exempt Bonds." Accessed February 23, 2014 from http://www.massdevelopment.com/financing/bond-financing/tax-exempt-

bonds/ 

18 CDM Smith. "Town of Millbury, Massachusetts Organics to Energy Feasibility Study." MassCEC. 2013. Organics to Energy Studies. Accessed February 23, 2014.  



  

Grants Public & Private Unknown

$200,000 (Piloting) 

$400,000 

(Construction)

Low Interest Loans Private $3M for AD $50,000 to $500,000

Grants Public $1M for AD 500000

Grants Public & Private Unknown

70% of Incremental 

Cost or Buy‐Down 

to 1.5 yr Payback

Grants Public $3.7M (2013) 250000

Low Interest Loans 

& Principal 

Forgiveness

Public
$68M for Green 

Infrastructure (2013)
None

Not currently 

accepting applications
   

Tax Credit Bonds Public & Private $4M None

Grants Public
$16.5M Nationwide 

(2012)
Unknown

Tax Credit Private N/A
10% of Combined 

Heat and Power 

Tax Exempt Bonds Public & Private $800M (Q2 2013) None

Tax Exempt Bonds Public & Private None None

Available from the U.S. Internal Revenue Service (IRS) for combined heat and power systems. The tax credit is only 

available for commercial, industrial or utility entities. The credit is equal to 10% of CHP expenditures, with no 

maximum. (Note: CERO’s eligibility for this Credit will have to be studied further.) 

Table 1: Summary of Incentive Opportunities21  

 

Note: Includes incentives available to Public as well as Private AD developers 

                                                      

19 DSIRE USA. "Federal Business Energy Investment Tax Credit (ITC)." Accessed February 23, 2014. 

http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US02F. 

20 Id at 18 

21 Id at 18 



  

GIS has been used in many studies to determine optimal siting locations for various developments, including waste 

disposal sites, energy facilities and many other applications.22 Given the early visioning stage that CERO is in for this 

AD facility, our project objective is representative of a broader site suitability analysis as opposed to a more focused 

site selection analysis. A site selection analysis considers a comprehensive set of factors, and generally incorporates the 

ranking or rating of alternative sites based on their characteristics so that the best site(s) can be identified.23 This 

project, on the other hand, demonstrates a mixed method approach to narrowing the set of potential sites and 

exploring their relative suitability for AD. 

Due to the many different variables being considered in this AD siting study, it could be beneficial to integrate a 

multi-criteria decision analysis (MCDA) into our GIS approach. This is because GIS alone is limited in integrating 

geographical information with subjective values/priorities imposed by the decision maker.24 A MCDA, also 

commonly called a multi-criteria evaluation (MCE), incorporates explicit statements of preferences of decision-

makers. Such preferences are represented by various quantities, weighting schemes, constraints, goals, utilities, and 

other parameters.25 Ultimately, a decision maker’s preferences for how to assign some of the scoring will require 

making trade-offs among the criteria.26 MCDA can be thought of as a process that combines and transforms spatial 

and non-spatial data (input) into a resultant decision (output), which assists the decision-maker in selecting the 'best' 

alternative from the set of feasible choices.27 28  

Note: Due to the nature of this study, and the lack of explicit statements of preferences, the MCDA approach did not 

seem appropriate or applicable to this project at this point in time. 

The establishment of an anaerobic digestion facility should not be a stand alone endeavor and certainly an anaerobic 

digestion facility relying on municipal foodwaste cannot, by definition, stand alone.  When undertaking a siting study it 

is important to consider the larger theoretical frameworks in which AD can function.  The most apt of these is 

industrial ecology, which is premised on a metaphorical relationship of industrial processes are modeled off of 

biological processes29.  Necessary in completion of this metaphor is an interdependency of processes and closed loop 

                                                      

22 Ma, Jianguo, N. R. Scott, S. D. DeGloria, and A. J. Lembo. 2005. Siting analysis of farm-based centralized anaerobic digester systems for distributed generation using 

GIS. Biomass and Bioenergy 28 (6) (6): 591-600. 

23 Malczewski, Jacek. 2004. GIS-based land-use suitability analysis: A critical overview. Progress in Planning 62 (1) (7): 3-65. 

24 Malczewski, Jacek. 1999. GIS and Multicriteria Decision Analysis. New York: John Wiley & Sons, Inc. 

25 Al-Shalabi, A., Mansor, S.B., Ahmed N.B., and R. Shiriff. 2006. GIS Based Multicriteria Approaches to Housing Site Suitability Assessment . International FIG Conference. 

http://77.243.131.160/pub/fig2006/papers/ts72/ts72_05_alshalabi_etal%20_0702.pdf 

26 Jankowski, Piotr. 1995. Integrating geographical information systems and multiple criteria decision-making methods. International Journal of Geographical Information 

Systems 9 (3) (05/01; 2014/02): 251-73 

27 Id at 123 

28 Id at 126 

29den Hond, Frank. 2000. "Industrial Ecology: A Review." Regional Environmental Change 1 (2): 60-69. 

http://77.243.131.160/pub/fig2006/papers/ts72/ts72_05_alshalabi_etal%20_0702.pdf
http://77.243.131.160/pub/fig2006/papers/ts72/ts72_05_alshalabi_etal%20_0702.pdf
http://77.243.131.160/pub/fig2006/papers/ts72/ts72_05_alshalabi_etal%20_0702.pdf


  

systems30.  Anaerobic digestion fulfills a “key function” in the industrial ecology framework by taking waste of one 

system and repurposing them as the feedstock of another within a “local” scale31. 

 Anaerobic digestion can be broken down into four basic sequential biological processes. 

 Bacterial Hydrolysis – breaks down insoluble organic polymers, such as starches, into sugars and amino acids 

 Acidogenesis – sugars and amino acids are converted into carbon dioxide, hydrogen, ammonia, and volatile 

fatty acids 

 Acetogenesis – the resulting organic acids are converted into acetic acid, along with ammonia, hydrogen, and 

carbon dioxide 

 Methanogenesis – the acetic acid and gases are converted to methane and carbon dioxide32. 

There are several operational and biological factors, which will affect CERO’s anaerobic digestion facility.  Most of 

these stem from the nature of their waste stream which will be primarily, if not all, the organic fraction of municipal 

solid waste (OFMSW). 

Chief concerns with an OFMSW waste stream are: 

 The Carbon/Nitrogen (C/N) ratio – OFMSW typically has a C/N ratio of 40:1, whereas ideal CN ratios are 

between 16:1 and 25:133. Codigestion, which is the mixing of waste sludge which has a lower C/N ration 

(8:1), is an emerging method of correcting the C/N ratio. Further research needs to be done on the 

availability of this technology and its feasibility for CERO 

 Dilution – ideal dilution depending on the digester will be around 10-25% solids34. OFMSW is generally 20-

30% solids35. CERO will likely favor a technology that can handle mixtures on the higher end of solid content 

given the characteristics of OFMSW. 

 Toxicity – there is a high chance of contamination when dealing with OFMSW. High amounts of toxic 

materials can retard digestion and the digester will need to be shut down and flushed36. As such, CERO may 

need to account for periodic shut downs. Further research is needed to find the best way to anticipate, 

prevent, and manage such shut downs. 

 Preprocessing – in order to deal with the toxicity concerns of a OFMSW, certain amounts of preprocessing 

will be necessary. This can range from visual inspection to grinding and magnets.  The greater the 

preprocessing the less the net energy gain37. 

 Residue – the amount and type of residue CERO is able to process through composting, landfilling, etc. can 

also be a limiting factor on digestion capacity. 

                                                      

30 Ibid 

31 Niutanen, Ville and Jouni Korhonen. 2003. "Industrial Ecology Flows of Agriculture and Food Industry in Finland: Utilizing by -Products and Wastes." The 

International Journal of Sustainable Development & World Ecology 10 (2): 133-147. 

32 Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3228-3242. "American Biogas Council ", accessed 2/13/2014, 2014, http://www.americanbiogascouncil.org/biogas_what.asp. 

33 Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3228-3242 

34 Ibid 

35 Bohn, Juliette P. 2010.Food Waste Diversion and Utilization in Humboldt County. 

36 Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3228-3242 

37 Bohn, Juliette P. 2010.Food Waste Diversion and Utilization in Humboldt County. 

http://www.americanbiogascouncil.org/biogas_what.asp
http://www.americanbiogascouncil.org/biogas_what.asp


  

Other relevant factors include substrate surface, mixing, pathogens, and temperature38. 

There are many ways to classify types of digesters.  In her thesis, Bohn forms three major distinguishing categories: 

wet vs. dry, single vs. multi phase, and stand alone vs. codigestion39. The American Biogas Council classifies them by 

the type of waste stream input.  They further subcategorize digesters into single stage wet, dry fermentation, and two 

stage.  Both the dry fermentation and two stage digesters are more expensive than the single stage, however they have 

higher loading rates40. 

Abassi and Tauneef’s broad separation of slow rate vs. rate digesters41 may be most useful in determining what will 

best suit CERO’s needs.  High rate digesters require more active technical management and more equipment in trade 

for the principal advantage of a lower hydraulic retention time, the amount of time from when the waste enters to 

digester to when it is removed42. Lower retention time allows for continuous loading capacity, smaller digester size, 

and possible lower initial costs, due to size reductions43. 

The majority of AD deployed in the US is in conjunction with farming operations and process livestock manure.44 

AD that processes the organic fraction of municipal solid waste has been much more limited and usually in the form 

of co-digestion with municipal wastewater such as at Newton Creek in New York45 or the East Bay Municipal Utility 

District46. Institution of successful AD of OFMSW will require financial and policy support. In her study of a 

proposed AD in St. Bernard, LA, Moriarty found that the operation would not be economically viable without up 

front government funding.47  In contrast a study in Wisconsin by Yoshida et al found that a $1.6 million investment in 

AD could be recouped in 20 years.48 This is still a high upfront cost for private investment and Vergara et al. have 

recommended policies in California to incentivize this investment.49  

                                                      

38 Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3228-3242 

39  Bohn, Juliette P. 2010.Food Waste Diversion and Utilization in Humboldt County. 

40 "American Biogas Council ", accessed 2/13/2014, 2014, http://www.americanbiogascouncil.org/biogas_what.asp. 

41  Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. "Anaerobic Digestion for Global Warming Control and Energy generation—An Overview." Renewable and 

Sustainable Energy Reviews 16 (5): 3228-3242 
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42 Ibid 
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44 "American Biogas Council ", accessed 2/13/2014, 2014, http://www.americanbiogascouncil.org/biogas_what.asp. 

45 Gray, Donald MD, Paul J. Suto, and Mark H. Chien. 2008. "Green Energy from Food Wastes at Wastewater Treatment Plant." Biocyc le 49 (1): 53-59. 

46 Rose, Joel. "Turning Food Waste into Fuel Takes Gumption and Trillions of Bacteria : The Salt : NPR " National Public Radio, accessed 3/28/2014, 2014, 

http://www.npr.org/blogs/thesalt/2014/03/11/287310897/turning-food-waste-into-fuel-takes-gumption-and-trillions-of-bacteria. 

47 Moriarty, Kristi. Feasibility Study of Anaerobic Digestion of Food Waste in St. Bernard, Louisiana. 20: National Renewable Energy Laboratory, 2013. Accessed January 

28, 2014. http://www.nrel.gov/docs/fy13osti/57082.pdf. p.34 
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Mass DEP governs the permitting for waste handling facilities. Regulations do not consider the handling of separated 

waste  such as recycling as “solid waste”50 and as such the permitting bar is lower and does not trigger federal 

requirements for solid waste under the Resource Conservation and Recovery Act.51 AD facilities handling less than 

100 tons per day can obtain a general recycling permit, while facilities handling more than 100 tons will need a 

Recycling, Composting or Conversion permit.52   

Use of government land will require at minimum the publication of an environmental assessment (EA) or an 

Environmental Impact Statement if called for by governing agency. The EA is used as a disclosure document that 

explores the impacts of the project and possible project alternatives. In and of itself it does not approve or deny the 

project, but rather is a procedural requirement.   

Federal Air Regulations would be applicable to the generator.53 The manufacturer should confirm that it meets the 

relevant and current EPA standards.   

In order to determine an appropriate site for an AD facility it is necessary to determine the amount of potential 

feedstock available. One of the first studies directed at estimating the amount of organic waste (feedstock for an 

anaerobic digester) produced in Massachusetts was contracted by the MassDEP in 2002. The engineering firm 

Draper/Lennon Inc. created a comprehensive estimate of food waste in Massachusetts, concluding that there were a 

total of 5,799 generators in 10 food waste generator categories producing approximately 880,000 tons of food waste 

per year54. Depending on the category Draper/Lennon used the number of employees, amount of sales, or number of 

seats/beds of a generator as a proxy for the amount of waste produced there. This information was then input into 

generator specific category formulas to produce tons/year estimates at each specific location.  

This dataset created by Draper/Lennon was updated by the EPA Region 1 in 2011. Here they further segmented food 

waste generators into 12 categories, and then omitted data for 4 of these categories because it was difficult to obtain 

or inaccurate to estimate the amount of waste produced55. While some categories of generators were omitted from the 

Draper/Lennon report, the essential formulas and assumptions behind the estimates of the remaining categories 

remained the same.  

The most recent adaptation of the original Draper/Lennon formulas was published in 2014 by RecyclingWorks 

Massachusetts. RecyclingWorks is an organization funded by the MassDEP to help businesses and consumers comply 

with waste bans. RecylclingWorks used 8 food waste generator categories but further segmented some categories to 

achieve more accurate estimates of waste produced56. For example, by segmenting restaurants into full-service and 

                                                      

50 Doucette, Jamie. 2012. Clean Energy Via Anaerobic Digestion: Final Regulatory Changes. Boston, Mass: Massachusetts Department of Environmental Protection. 

http://www.mass.gov/eea/docs/dep/public/finregsw.pp 
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fast-food, they were able to create more accurate formulas to estimate the amount of waste produced. It’s worth 

noting while they did update the formulas used for estimating waste, they did not update the dataset that was last 

modified by the EPA in 2011. 

One of the major criticisms of the sources above is that the numbers and formulas used create estimates only57. The 

actual amount of food waste produced at a specific location can vary significantly and are best recorded on a daily 

basis or with an in-depth waste audit. 

 

  

                                                      

57 Moriarty, Kristi. Feasibility Study of Anaerobic Digestion of Food Waste in St. Bernard, Louisiana. 4: National Renewable Energy Laboratory, 2013. Accessed January 

28, 2014. http://www.nrel.gov/docs/fy13osti/57082.pdf. 
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Massachusetts Area Planning Council (MAPC) - 

District Local Technical Assistance
Government Agency

Massachusetts Department of Environmental 

Protection. (MassDEP) Commercial Waste 

Reduction and Waste Planning

Government Agency

Massachusetts Department of Energy and Resources 

(DoER) - Green Energy Program
Government Agency

Massachusetts Department of Environmental 

Protection (MassDEP) - Sustainable Materials 

Recycling Program

Government Agency

Boston Redevelopment Authority Government Agency

MassDevelopment Government Agency

City of Boston Energy, Environment and Open 

Space
Government Agency

American Biogas Council Professional Organization

Deer Island Facility AD Operator

Jordan Dairy Farm in Rutland AD Operator

Pine Island Farm in Sheffield AD Operator

 Longview Farm in Hadley AD Operator

Ken’s Foods in Marlborough AD Operator

Tufts University Institutional Waste Managers

Boston University Institutional Waste Managers

RecyclingWorks in Massachusetts
Waste Management/ Handling 

Companies

Save That Stuff
Waste Management/ Handling 

Companies

Boston Assessing Department Government Agency

MassDOT Government Agency

Avatar Energy Burlington, MA AD system provider

Spectrum Bio-Energy AD system provider

University of Maryland AD researcher

Charlier and Associates Transportation Engineers



  

Boston Redevelopment Authority - Call on March  13 

Confirmed that AD is not listed but would fit in several of the industrial definitions 

Noted that a use that is not listed would be considered forbidden 

Directed me to Inspectional Services Division 

 

Inspectional Services Divsions - Zoning Counter visit at 1010 Massachusetts Avenue 

Explained anaerobic digestion process and that I was looking to confirm if this was allowed in the industrial district. 

Confirmed that based on my description the use should be fine in any of the industrial districts, such as New Market 

Reccomended that I contact the Department of Neighbrodhood Development about parcels they own and possibility of development within 

New Market 

 

Email to Massachusetts Clean Energy Center 

Did not have information about available land in the City of Boston but directed me to the Office of Energy and Environmental Services 

 

Email to City of Boston Office of Energy and Environmental Services 

Said there is possibly available land for AD in the city but unlikely. Confirmed the CERO would have to go through a public process to 

acquire city owned land. 

 

Email from Charlier and Associates 

Provided a mehtodology to evaluate transit consisting of 

1. Proximity to transit  

2. Transit service level 

3. Walk environment 

Noted relationship between each factor 

 

Email from MassDEP 

Confirmed permitting process for an anaerobic digester is correct.  If the digester receives  

● <100 tons per day it will require a general permit  

● >100 tons per day it will require a Recycling, Composting or Conversion (RCC) permi 

Permits are mandatory.  No public hearing is required however there is a comment period and upon sufficient interest MassDEP may 

schedule a public hearing 

 



  

Email from Boston Redevelopment Authority 

GAve contact for GIS department and lead on Newton Creek article 

 

Phone call to Department of Neighborhood Development 

Informed me they had no plans for the 65 E Cottage parcel and that the building would be demolished. Confirmed that use of the parcel 

would need to go through a public process. 

 

 What is the smallest and largest AD system size you offer (in terms of annual waste intake capacity)? 

 What is the community response you might have observed from residents where or near where you have 

sited an AD facility? 

 Do you know of or have you engaged in any community awareness program to facilitate  the adoption of 

AD? 

 What has been your experience with siting of AD facilities?  

 Where have these facilities been sited in relation to urban residential or industrial zones? 

 What is the size or footprint of the smallest AD facility? 

- what is the suggested size of the entire operation? 

 How does waste typically get from where it is generated to the AD facility? 

- Is any processing done along the way? 

 Have you considered or dealt with the siting of an AD facility in a brownfield? 

 Clean slate or building/infrastructure? 

 Is there a clear distance cutoff requirement of an AD facility from a residential or commercial zoning? 

Our findings from the questions above revealed: 

 Small-scale urban AD systems are not common as of now. In the US, the focus is on implementing multi-

million dollar projects that have waste stream sizes greater than 20,000 short tons annually.  

 Developing a small-scale AD project (1 ton/day, for example) is possible, but may not be as feasible.  

 Community engagement is crucial to acceptance, but preference is to site it on a farm (in rural areas), in 

industrial zones or within or near commercial zones. 
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