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Abstract
The Chelsea Collaborative, in cooperation with the New England Produce Center (NEPC), the U.S. Environmental Protection Agency (EPA) and the Massachusetts Department of Environmental Protection
(MassDEP), replaced ninety (90) diesel-powered transportation refrigeration units (TRU) operating in Chelsea, MA with electrically-powered units. In addition to replacing the TRUs themselves, this project also installed, throughout the produce center, the necessary electrical infrastructure to power them.

The Chelsea Collaborative is a community-based organization that seeks to empower Chelsea residents and
Chelsea organizations to enhance the social, environmental and economic health of the community and its
people. The Collaborative carries out its mission through community organizing, technical assistance, program development, and information dissemination. The Collaborative was founded in 1988.

The trailers, and trailer-mounted TRUs replaced under this project, are used for stationary cold storage by
the member companies of NEPC and other Chelsea produce vendors. The original TRUs
on these trailers were powered by diesel engines, which often operated 10 hours or more
per day, 365 days per year. All of the diesel engines replaced under this project were more
than ten years old, and in poor condition, and they produced significant exhaust emissions
of nitrogen oxides (NOx) and particulate matter (PM).

The Chelsea Green Space and Recreation Committee
(Green Space) is the environmental arm of the Collaborative. With its seventeen year track record of
being Chelsea’s strongest, most vocal and most successful advocates for environmental justice and public health, Green Space persists daily with its mission. Chelsea Green Space exists to generate social
power and harness human energy across neighborhoods and communities for environmental justice
and greater quality of life. We accomplish this
through collective action, unity, education and
youth leadership.

The electric TRUs installed under this project are quieter and require less maintenance than
the diesel TRUs that they replaced. The conversion of diesel TRUs to electric operation under this project will reduce annual NOx emissions in Chelsea by more than 29.6 tons, reduce annual PM emissions by more than 5.0 tons, and reduce annual diesel fuel use by
more than 246,000 gallons.
Consistent with the goals of the American Reinvestment and Recovery Act, this project also
created or retained 2.51 job-years of direct employment in Massachusetts and the mid-west
manufacturing sector in 2010.
For questions about this project or report please contact Roseann Bongiovanni at the Chelsea Collaborative, (617) 889-6080 x111.
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Green Space’s accomplishments can be highlighted
by a massive community campaign to defeat a diesel-fueled power plant that was being proposed for
construction along the banks of the Chelsea Creek
and across the street from Chelsea’s only public elementary school; and the successful implementation
of this ARRA funded Clean Diesel grant to significantly reduce harmful diesel air pollutants emitted
by diesel-fueled TRUs at the New England Produce
Center. Based on available public health and air
quality data, Green Space launched a multistakeholder eﬀort to improve Chelsea’s air by engaging the City, businesses and local organizations to implement air quality campaigns including retrofitting and repowering diesel engines, enforcing and abiding
by Massachusetts’ anti-idling law and carrying out public education campaigns to map diesel hotspots in
Chelsea.

About New England Produce Center
The New England Produce Center, located at Market Street and Beacham Street in Chelsea, MA, is the second largest produce market in the U.S., and is the hub for virtually all produce deliveries in and out of
New England. The market is organized as a cooperative corporation owned by the thirty five produce distribution companies which operate out of its single location.
NEPC is located on a site of approximately 39 acres and includes four building with 130 separate produce
bays and over 300,000 square feet of enclosed space. The center operates seven days a week, 365 days a
year.
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EPA’s National Clean Diesel Funding Assistance Program
For several years, the U.S. Environmental Protection Agency (EPA) has been pursuing a National Clean
Diesel Campaign that advances strategies to reduce diesel emissions and move toward cleaner air. Under
this program EPA works with fleet operators, manufacturers, air quality professionals, environmental and
community organizations, and state and local oﬃcials to put together targeted plans, both at the regulatory
level, and through voluntary measures to reduce diesel emissions. In the early years of the diesel campaign
the primary focus was on over-the-road trucking and construction equipment. Recently, with the imposition of more stringent emission standards for new on-road truck engines beginning in 2007, greater focus
has been placed on marine engines, locomotives, and industrial engines.
Diesel Emission Reduction Act
Because diesel engines can have a long operating life (7 yr / 500,000 mile+ for on-road trucks and 10-20
years or longer for construction, locomotive and marine engines), implementation of more stringent emission regulations for new diesel engines can take a significant length of time to make an impact on local air
quality. To have a more immediate eﬀect, EPA sought ways to encourage fleet owners to voluntarily reduce diesel emissions. As part of the 2005 Energy Policy Act, Congress authorized funding for clean diesel
initiatives under the Diesel Emissions Reduction Act (DERA).
Under DERA, EPA awards competitive grants for cost-eﬀective emission reduction programs that can reduce NOx and PM emissions from diesel sources. Many of these projects also reduce diesel fuel use and
carbon dioxide (CO2) emissions. Since 2008 EPA has awarded $113.2 million in DERA grants for diesel
emission reduction projects nation-wide. In November 2010 EPA announced the availability of an additional $32 million in DERA funds; project proposals were due in January 2011, and grant awards are expected
by fall 2011.
American Recovery and Reinvestment Act of 2009
On March 19, 2009, the EPA published a request for applications (EPA-ARRA-OAR-OTAQ-09-06) as part of
the National Clean Diesel Funding Assistance Program, authorized under the American Reinvestment and
Recovery Act (Public Law 111-05), to oﬀer funding assistance for projects designed to reduce diesel emissions, and at the same time promote the preservation and/or creation of jobs and economic recovery.
The Act allocated a total of $244 million dollars nationwide in grants and innovative financing to significantly reduce diesel emissions and improve public health. A total of $156 million was allocated towards
EPA’s Clean Diesel Funding Assistance Program, for grants to be used to achieve significant reductions in
diesel emissions in terms of: 1) tons of pollution produced; and 2) reduced diesel emissions exposure, particularly from fleets operating in areas designated by EPA as poor air quality areas.

Why Reduce Diesel Emissions?
Diesel engines are a significant source of particulate matter (PM) pollution due to the chemical nature of
diesel fuel and the engine’s mechanism of compression ignition. Diesel engines also tend to have high emissions of nitrogen oxides (NOX) due to the high temperature and lean conditions within the cylinder. In the
atmosphere NOx reacts with volatile organic compounds (VOC) to produce ground-level ozone, a serious
respiratory irritant. NOx also contributes to the formation of secondary particulate matter in the atmosphere.
PM particles formed by combustion of fossil fuels are a
complex mixture of elemental carbon (EC), unburned or
partly combusted fuel as organic carbon (OC), sulfate
from fuel sulfur, and lubricant products (i.e., ash and additives). PM emissions are of substantial concern because
they contribute to poor visibility and they negatively impact human health. According to EPA’s latest assessment
of the scientific evidence, fine particle pollution causes
both respiratory and cardiovascular problems, and can
even cause early death.



Causes early death (both short-term and longterm exposure)



Causes cardiovascular harm (e.g. heart attacks,
strokes, heart disease, congestive heart failure)



Likely to cause respiratory harm (e.g. worsened
asthma, worsened COPD, inflammation)



May cause cancer



May cause reproductive and developmental harm

The particulate matter of greatest concern are fine and
—U.S. Environmental Protection Agency, Integrated Science As“ultra-fine” particles with diameters of 2.5 microns or sessment for Particulate Matter, December 2009. EPA 600/Rless; this portion of PM is referred to as PM2.5. In compari- 08/139F.
son, a human hair has a diameter of approximately 70 microns - 25 times greater than the diameter of a PM2.5 particle. At this size, particles stay suspended in the
air stream, and can bypass the body’s mechanical respiratory defenses and can embed deep in the alveoli of
the lungs when inhaled—the smallest of these particles can also enter the bloodstream directly through the
lungs. The vast majority of PM particles emitted by diesel engines are small enough to be classified as
PM2.5.
Courtesy of US EPA Office of Research & Development

This ARRA funding can be viewed as a one-time supplement to EPA’s annual DERA funding discussed
above.
Under the DERA and ARRA programs, EPA gives priority to projects that: a) demonstrate a clear public
health benefit in areas with high population density and poor air quality, b) foster cost-eﬀective strategies
that maximized the useful life of a certified engine configuration, verified technology, or emerging technology, c) conserve diesel fuel, and d) use cleaner fuels.

According to the EPA National Emissions Inventory, 2,954 tons of PM2.5 are emitted annually in Suﬀolk County, MA (the county where
Chelsea is located). Over one third of these
emissions come from industrial/commercial
combustion sources, which include the diesel
TRUs replaced under this project. Replacing
diesel TRUs with electric units will help reduce PM2.5 emissions from commercial combustion and improve the air quality in Chelsea
and neighboring Everett, MA.
Diesel engines are also recognized as a major
contributor to the inventory of NOx emissions
in most urban regions. According to the EPA
30,719 tons of NOx are emitted in Suﬀolk
County, MA annually, and over 25 percent of
these emissions are from diesel sources.

Projects that are eligible for funding include: a) engine repowers, b) engine upgrades, c) add-on emission
control retrofits, d) idle reduction technologies, e) cleaner fuel use, f) vehicle and equipment replacements,
and g) creation of innovative finance programs to fund diesel emissions reduction projects.
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EPA Concludes Fine Particle Pollution
Poses Serious Health Threats
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The Community of Chelsea, MA

Suffolk County, MA

Chelsea, just north of Boston, is Massachusetts’ second most-densely populated municipality. According
to the 2000 US Census, Chelsea has 35,080 residents living within 1.8 square mile borders. Of Chelsea’s total population, 61% identify as Hispanic, Black or African American, American Indian, Alaskan Native,
Asian and Native Hawaiian or other Pacific Islander, while the remainder of the population identifies as
White or Caucasian. The Massachusetts Executive Oﬃce of Energy and Environmental Aﬀairs’ (EOEEA)
Environmental Justice (EJ) Policy classifies every neighborhood in Chelsea as an environmental justice population; the only municipality in the entire state designated as such. According to Dr. Daniel R. Faber and
Dr. Eric Krieg, Chelsea is the 3rd most intensively environmentally overburdened community in the state.
Within Chelsea’s narrow borders, one can find storage tank facilities which contain millions of gallons of
petroleum; a Board of Health-declared public nuisance animal hide processing plant; and ninety hazardous
waste sites per square mile. Tanks along the Chelsea Creek store 100% of the jet fuel used at Logan International Airport and 70-80% of the Region’s heating oil. According to the United States Coast Guard, 22 billion gallons of oil are delivered to the Boston area on an annual basis; most of the petroleum products delivered to the Boston area end up at the oil storage facilities on the Chelsea Creek. The marine vessels that
deliver this oil do not have, nor are they required to have, emission control technologies. According the
US Coast Guard, since December 2005 approximately 41,866 gallons of petroleum product was spilled into
the Chelsea Creek; and in the last 15 years there have been a total of 35 oil spills in Chelsea which amounted to 96,653 gallons of oil spilling into the Chelsea Creek. Much of this oil was diesel fuel which evaporated into the ambient air.
In addition to the numerous sources of air, water and land pollution located along the Chelsea Creek, Chelsea residents must deal with the air emissions from thousands of trucks traveling on state-designated truck
routes through the community; trucks traveling to and from the New England Produce Center (which had
37,000 truck deliveries last year in addition to the constant idling of tenant trailer TRUs) and other businesses in Chelsea or adjacent cities; cars and other vehicles traversing the Tobin Bridge into Boston; diesel emissions from large ships which transport products into the Chelsea Creek; and the emissions from the jets and
planes which fly overhead on their way to or from Logan International airport.

New England
Produce Center
Chelsea, MA

According to the US Environmental Protection Agency (EPA), residents’ overall level of exposure to diesel
exhaust in the Boston metro area, including Chelsea, exceeds the US average by five times;[1] and Suﬀolk
County is in non-attainment for ozone. According to the Clean Air Task Force (CATF), Chelsea is in the
highest category for expected lifetime cancer cases from exposure to diesel pollution. More than 501 people
in Chelsea are likely to develop cancer from diesel pollution, in comparison to Nantucket which could expect to see anywhere from zero to 30 cancer cases.[2] Other illnesses which result from high concentrations
of diesel pollution include premature deaths, heart attacks, and chronic bronchitis and asthma attacks.
Chelsea has the highest rate of strokes, heart disease and major cardiovascular disease among the cities of
Boston, Medford, Everett, Malden, Revere, Somerville, Winthrop and Cambridge. Rates for these diseases
are significantly higher in Chelsea than in all cities and towns between Boston and Route 128, and significantly higher than within the state of Massachusetts as a whole.[3]
Similarly, Chelsea places fourth for Heart Attack and Coronary Heart Disease rates when compared to
those same communities (as listed above); in Chelsea rates for these diseases are significantly higher than
for all cities and towns between Boson and Route 128, and are significantly higher than for the state of Massachusetts as a whole.[3] Chelsea’s rate of hospitalization for all respiratory illnesses for children ages 0 -14 is
54% higher than for the state of Massachusetts; Chelsea’s hospitalization rates for respiratory illness are
53% higher for seniors ages 65 and older.[3]

[1] www.epa.gov/ne/eco/airtox/diesel.html
[2] Clean Air Task Force, The Lingering Threat, 2005
[3] MassChip, Massachusetts Department of Public Health, Rates of Hospitalization for Circulatory Conditions and Respiratory Illness, 1990—2003, prepared by Professor Neenah Estrella-Luna
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Electrical Infrastructure
Procurement and Installation
The electric TRUs installed under this project draw up to 25 amps of current at 480 volts, which is 12 kilowatts of power when the refrigeration unit is running. In order to provide power for the new electric units
the electrical system within the New England Produce Center needed to be upgraded, to both increase total
power capacity and to provide places where individual TRUs could be plugged in.
The project team decided to execute the required infrastructure upgrades under a design-build concept. In
November 2009 the Chelsea Collaborative issued a Request for Proposals (RFP), which included a broad
conceptual design and performance specifications. Rather than powering individual TRUs from the existing buildings’ electrical systems, the conceptual design called for a new TRU power “back-bone” running
parallel to the existing buildings, with power poles placed in line with the dividing walls between existing
building bays. The original RFP called for a total of 40 power poles with two TRU circuits on each, capable of providing power for up to 80 new electric TRUs. It also required that the new distribution system be
capable of providing power for up to 200 total TRU circuits, to allow for future expansion.

sleeve; to provide power to two TRUs, a ten inch diameter PVC pipe is inserted into the sleeve, and two
power disconnects are installed on the pipe. A fortyfoot power cable is hard-wired to each disconnect,
with a plug on the end for connection to a TRU.
There are a total of 51 sleeves installed but only 38
have installed power poles with active circuits. There
are 13 empty sleeves available for future expansion.
The electric utility, NSTAR, had to replace one of the
existing transformers at NEPC with a larger one to
provide enough power for the new TRUs. In addition, the project had to install new duct banks for
NSTAR primary cables as there was no spare duct
bank on NEPC property.

The total cost of the new electrical infrastructure inThe team received two responses to the RFP, and proposed pricing for each was well over the available
stalled under this project was $776,000 for excavation,
budget. To bring the project within budget the project team decided to reduce the required provisions for
disposal of excess soil, pavement restoration; and inexcess system capacity available for future expansion. In March 2010 a design-build contract was awarded
stallation of conduit, wiring, power poles, and electrito Seaver Construction. Their design concept called for two new electrical distribution rooms, one at Buildcal switch gear. In addition, NSTAR incurred $137,000
ing B and one at Building C. These rooms house new electrical switchgear with a total capacity of 3200
in costs to provide primary power to the site.
amps at 480 VAC. From these rooms individual 30-amp TRU circuits run in separate PVC conduits along
the rear of the buildings. Two circuits run in each conduit and all conduits are located in a common trench.
There are nine hand-holes located along the trench for pulling electrical
wires, and power poles are located directly on top of the conduit runs. At
Lay-out of new elecctrical conduit and power poles
each power pole location a two foot diameter pre-cast concrete sleeve was
installed flush with the pavement surface. One conduit terminates in each
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Results and Outcomes

Procurement & Installation of Electric TRUS

Recovery Act Priorities

After a competitive procurement, Chelsea Collaborative awarded a contract for supply of electric-powered
TRUs to Carrier Transicold of Boston. Carrier supplied the Vector 5100, a fully electronically controlled
transportation refrigeration unit powered by electricity. Under their contract Carrier was responsible for
removal and destruction of the old TRUs, and supply and installation of the new Vector 5100 units on trailers owned by NEPC vendor companies. In most cases the new TRU could be installed in the existing trailer
opening without modification. Removal of the old unit and installation of the new unit took approximately
two hours per trailer with a crew of three.

This project contributed to achieving ARRA goals by preserving jobs in both the manufacturing and local
construction and service sectors. Specific goals of the stimulus act that were well served by this project are:
1) preserving and/or creating jobs and promoting economic recovery, and 2) expending grant funds quickly
to provide maximum short-term stimulus.
Throughout 2010 this project created or preserved 1.86 job-years of employment in Massachusetts for construction and skilled-trades laborers. Carrier estimates that manufacturing of the
electric TRUs also contributed an additional 0.65
job years of direct employment in the mid-west
manufacturing sector1. Based on estimates from
the President’s Council of Economic Advisors,
this project induced an additional 1.4 job-years of
employment in the wider economy 2.

As a condition of the EPA grant the diesel
engines in all of the old TRUs had to be
destroyed so they could not be re-used.
This was done by knocking a hole in each
engine block, in an area with an internal
oil passage. Carrier also dismantled and
scrapped the rest of each old TRU, after
recovering and recycling the refrigerant.

Emission Reductions

A total of 90 diesel TRUs owned by 30
diﬀerent produce vendors in Chelsea were
replaced under this project.

Activities

Outputs

Outcomes

 $2.26 million
 3.91 job-years of
 Replace 90
expended
direct and induced
diesel powered
employment created
TRUs with
 90 replacement
new electricalor preserved
TRUs purchased
ly powered
 Significant annual
 90 replacement
TRU’s
emission reductions
TRUs installed
 5.0 tons PM
 Install electrical
 29.6 tons NOx
infrastructure
for new electric
 877 tons CO2
TRUs
 246,375 gallons diesel fuel saved annually

The diesel TRUs replaced under this project typically operated for 10 or more hours per day, up
to 365 days per year, and burned 2,700 gallons or
more of diesel fuel annually. The old, unregulated diesel engines were high emitters— putting out an estimated 19.3 grams
of PM and 114.9 grams of NOx per gallon burned 3.

Each new electric TRU cost $13,175, with
approximately 70 percent paid by the EPA
grant and 30 percent paid by the produce
vendors as cost-share.

Installation of a new Vector 5100 Electric TRU

Summary of Project Benefits

Project Cost Effectiveness (10 years)
Life‐time ARRA Funding Cost‐
Eﬀectiveness
Pollutant Reduction
(tons)
($/ton)

The new electric TRUs are both quieter—approximately 75 decibels compared to up to 86 decibels for diesel units—and much
NOx
296
$5,282
cleaner. The electric units produce no local “tail pipe” emissions within Chelsea. Electricity production does produce
PM
50
$31,270
harmful air emissions, but these are significantly lower than
emissions from older diesel engines. Per unit of useful power delivered, electricity production in Massachusetts produces 94% less PM , 94% less NOx, and 28% less CO2 than the diesel engines replaced under
this project 4.

All of the TRUs replaced under this project
were more than 10 years old. Almost
three quarters were more than 15 years
old and almost 25% were more than 20
years old. The oldest units replaced were
built in 1980 and had been in service for 30
years.

Projected annual emission reductions from this project total 5.0 tons PM, 29.6 tons NOx, 8.1 tons HC, 22.0
tons CO, and 877 tons CO2, net of emissions from electricity production. This project will also reduce diesel
fuel use by 246,375 gallons per year.
1

One job-year = 2,080 job-hrs.
Every 1 job-year of direct and
indirect labor induces another
0.56 job-years of labor in the wider economy.
3
Emissions factors from EPA
NONROAD model, Tier 0, 25-40
hp engines.
2

Diesel engine in removed TRU—with hole in
engine block to render it inoperable

4

Old TRUs ready to be scrapped
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Based on Energy Information
Administration State Electricity
Profile, Massachusetts, 2008
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Chelsea Collaborative is a community organization that seeks to empower Chelsea residents and Chelsea organizations
to enhance the social, environmental and economic health of the community and its people. The Collaborative carries
out its mission through community organizing, technical assistance, program development, and information dissemination.
Under the Chelsea Collaborative, the Chelsea Green Space & Recreation Committee works to achieve environmental
justice by engaging residents, environmentalists and health advocates in increasing and improving the amount and
quality of open space; creating public access and educational opportunities along Chelsea Creek; planting trees; and
reducing pollution-related health issues.
www.chelseacollab.org

M.J. Bradley & Associates LLC
M.J. Bradley & Associates is an environmental consulting firm with a national reputation for helping clients balance
environmental goals with business objectives, as well as for demonstrating advanced low emission vehicle technologies.
By providing clients with high-quality information and services, and facilitating collaboration, MJB&A assists private
and public sector clients in meeting the challenges posed by changes in environmental and energy law and policy,
energy markets, technology and business climate.
MJB&A has two oﬃces, an Energy & Environmental Policy Group in Concord, MA and a Technical and Transportation
Services Group in Manchester, NH. The Transportation Services Group participates in a variety of project areas, with a
concentration in advanced vehicle and optimized combustion system technologies. Projects include strategic analysis,
feasibility studies, economic and life cycle cost analyses, emissions testing, emissions inventory development, technology assessments, and management of prototype deployments and retrofit programs for a wide range of vehicle types,
including transit and school buses, construction equipment, locomotives, and marine vessels.
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www.mjbradley.com

