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Executive Summary
The physical environment in which people live is an important determinant of human health. Green infrastructure elements such as street
trees can impact energy usage, stormwater management, air quality, microclimate, and aesthetics in neighborhoods. But these elements can
also play an important role in the mental health, physical activity, and social interaction of residents within these neighborhoods. In late 2015,
Massachusetts planners and members of the American Planning Association’s Sustainable Communities Division (APA-SCD) partnered with
Groundwork Lawrence (GWL) on a volunteer service project to measure the health benefits of GWL’s Green Streets Program. Throughout
2016, the APA-SCD conducted a Health Impact Assessment (HIA) to analyze the potential health benefits of street tree planting in the
Arlington and South Common neighborhoods within the City of Lawrence, Massachusetts. The result was a comprehensive assessment and
evaluation of the physical, environmental and social impacts of street tree planting in Lawrence.
This report provides an overview of the Green Streets Program HIA process, including the research that was conducted, a summary of
findings, recommendations and the resources that were developed by the APA-SCD team to assist GWL in meeting their Green Streets
Program goals. The report details each of the six key steps involved in conducting an HIA:
1. Screening
2. Scoping

3. Assessing risks and benefits.
4. Developing recommendations.

5. Reporting
6. Monitoring and evaluating

Each step was conducted collaboratively between the APA-SCD and GWL team throughout the project, with regular check-ins to ensure the
correct data was collected, the findings were relevant and the final recommendations were realistic and applicable for GWL and the Green
Streets Program. In addition, several public engagement workshops were conducted to collect input on the actual and perceived health
concerns in the Arlington and South Common neighborhoods. The data collection, combined with community input, helped the APA-SCD
team evaluate how the concerns identified might be impacted through the planting of additional street trees. The top health concerns that the
APA-SCD team uncovered included cancer, obesity, diabetes, stress/mental health, substance abuse and crime. The APA-SCD Team’s
research identified four priority impact areas where street trees could have the greatest impact on the overall health of the community:
1. Environmental: Street trees provide a number of ecosystem services in an urban environment such as wildlife habitat, stormwater
management, air filtration, regulation of micro-climate and carbon sequestration.
2. Physical and Mental Health: Street trees and greenery in urban environments have proven to have rehabilitating impacts on the
physical and mental health of the population.
3. Social Cohesion: Street trees create more aesthetically pleasing and inviting streetscapes that help promote more opportunities for
beneficial interactions between community residents, businesses and organizations.
4. Housing/Energy: Street trees contribute to a reduction in energy demand in buildings by providing shading in the summer to reduce
cooling loads and allowing sunlight in the winter to reduce mechanical heating loads. Tree canopies can also lower wind speeds and
reduce overall summertime air temperatures, which can also impact energy demand in nearby housing.
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After six months of research, workshops, and meetings with GWL, APA-SCD developed a set of recommendations that included policies,
activities, and tools that would help GWL show residents how the planting of street trees could positively impact the top health concerns in
Lawrence neighborhoods and further promote and support implementation of the Green Streets Program. The recommendations focused on
creative communication methods that could be used to engage residents, enact policies to protect and preserve existing trees, and provide
additional metrics to measure the economic, social and environmental successes of the Green Streets Program. Some of the key
recommendations developed by the APA-SCD team include:






Development of additional messaging focused on existing health issues in Lawrence and how street trees can help;
Implementation of a friendly tree planting competition between South Common and Arlington neighborhoods;
Development of a Tree Stewardship Program;
Utilization of online tools to track and monitor project success;
Adoption of a Tree Preservation/Protection Ordinance for private properties and a Street Tree Bylaw/Ordinance for public trees.

The APA-SCD also provided GWL with a number of resources to support the recommendations above, including:






Detailed environmental analysis of proposed street tree planting species and recommendations based on the
health-related opportunities and constraints for each street tree type (stormwater management, energy
efficiency, carbon dioxide absorption, reduction of particulate matter and ozone, pollen production, and more);
A list of trees species that will be more vulnerable or more resilient to a changing climate;
An infographic, a tagline and logo to help brand the Green Streets Program and directly promote the health
benefits of street trees;
Educational messaging that focuses on promoting how planting more street trees can impact some of the
priority health issues in Lawrence and linking some of the key benefits that residents already associate to
street trees. This deliverable also includes tools for communicating these messaging suggestions.

The ultimate goal for the APA-SCD was to provide simple, easy to use, but effective strategies to help GWL achieve
the energy efficiency goals of the Green Streets Program but at the same time, applying a health lens to further
support the overall acceptance of the program in Lawrence. The APA-SCD team also wanted to create a final product
and resources that could be adaptable and used by any community or organization as a tool to promote the
importance of green infrastructure elements such as street trees to improve the health and well-being of
neighborhoods and local residents.

Good for Lawrence,
Great for You!
¡Bueno para Lawrence,
Mejor para Ti!

As part of the reporting step of this HIA, the APA-SCD team plans to share this report with not only GWL, but other communities and state
agencies in Massachusetts, as well as the American Planning Association. The APA-SCD will utilize a variety of outreach methods, including
this report and a podcast to share the process and results to a larger audience.
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Introduction
1.1: Health and the Built Environment
Planning to protect the public’s health, safety and welfare began in the 19th Century as a tool to address
poor sanitation, overcrowded, dark urban tenements and poor working and living conditions. Efforts to
improve health in the United States have traditionally looked to the health care system. Research has
demonstrated that improving population health and achieving health equity requires broader approaches
that address social, economic, and environmental factors that influence health.1
The physical environment in which people live is an important determinant of health. Although there are
other important factors such as individual behavior, socioeconomic status, and genetics which can
influence personal health, the built environment also plays a key role. For example, lack of sidewalks or
inconvenient bus service affects our travel decisions and may negatively impact our ability to walk or take
alternative forms of transportation, which in turn can lead to a car-based, more sedentary lifestyle and
higher levels of air pollution. Table 1.0 highlights some of the general connections between certain
development attributes and their potential impacts on public health.
Table 1.0 – Relationships between Development Attributes and Health Impacts
Development Attributes

1

SOURCE: Schroeder, SA. (2007). We Can Do
Better —Improving the Health of the
American People. NEJM. 357:1221-8.

Potential Health Impacts

Density and mix of Land Uses

Walkability/physical activity, social interaction

Accessibility (universal design, sidewalks, bike lanes)

Safety, walkability/physical activity

Connectivity (street network, access to community resources such as parks and
open spaces)

Walkability/physical activity, social interaction, automobile use (GHG emissions)

Green Infrastructure (street trees, parks, open space)

Air quality, mental health benefits (views of green), physical activity

Community gardens

Social interaction, mental health, diet, nutrition

Lighting levels

Crime/safety, comfort

Impervious surfaces

Urban Heat Island/air quality

Artiga, S. and Heiman, H. Beyond Health Care: The Role of Social Determinants in Promoting Health and Health Equity (2015)
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Recognizing the social, economic and environmental relationships between community planning and health can help us design and
redevelop our towns and cities and include elements that maximize people’s health, wellness and experience. Introducing additional green
infrastructure elements such as more street trees can lead to more pedestrian-friendly development while concurrently addressing traffic
congestion, air
quality, as well as
Figure 1.0 - Street Tree Benefits
public health and
safety.
Street trees have
significant social,
economic and
environmental
benefits for urban
areas. As a result,
many cities and
towns are
incorporating more
of these green
infrastructure
elements into their
built environments.
As illustrated in
Figure 1.0, green
infrastructure
elements such as
street trees can
impact energy
usage, stormwater
management, air
quality, microclimate
and aesthetics, as
well as mental health, physical activity, and social interaction.

Source: APA-SCD team, 2016
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1.2 APA-SCD Service Project Program
In late 2015, Massachusetts planners and members of the American Planning Association’s
Sustainable Communities Division (APA-SCD) approached Groundwork Lawrence (GWL)
about engaging in a volunteer service project that would help promote a more sustainable
community in Lawrence. After several discussions between the GWL staff and APA-SCD
volunteers, the two organizations decided on a project to measure the health benefits of the
GWL’s Calles Verdes/Green Streets Program. The program is designed to reduce
household heating and cooling energy use by increasing tree canopy cover in urban
residential areas. The Calles Verdes/Green Streets Program is funded by the
Commonwealth of Massachusetts Greening the Gateway Cities Program (GCCP). GCCP is
a partnership between the Executive Office of Energy and Environmental Affairs, the
Department of Conservation and Recreation, the Department of Energy Resources, and the
Department of Housing and Community Development, along with local municipalities and
local community based organizations. Cities like Lawrence that have a lower tree canopy,
older building stock, higher wind speeds, and a large rental population are prioritized by the
GGCP. Trees are planted by crews from the local community in which the program
operates. One of the primary drivers for this program is to help reduce energy costs in the
Arlington and South Common neighborhoods in Lawrence. To help accomplish their project
goal of planting 2,400 trees over the next three years, the APA-SCD proposed to measure
and creatively communicate the multiple benefits of street trees – beyond just energy
efficiency. To do this, the APA-SCD used the Health Impact Assessment model to evaluate
existing health conditions in Lawrence and look at how increased tree canopy coverage in
the two targeted neighborhoods could contribute towards mitigation of some of those
existing negative health conditions.

Groundwork Lawrence, Inc. (GWL) is
a 501(c)3 nonprofit organization
located in Lawrence, Massachusetts
that is committed to “changing places
and changing lives” through on-theground projects that help to transform
local communities by engaging the
whole community – residents, youth,
nonprofits, city government and
businesses – in the planning and
realization of its projects. GWL’s
mission and operations are premised
on the understanding that
environmental conditions are
inextricably linked to the economic and
social health of a neighborhood. To
accomplish its mission, GWL leads and
supports a variety of partnership-driven
efforts that bring together the public,
private and nonprofit sectors to solve
complex environmental problems.

This project and report provides a complete review of the Green Streets Program Health Impact Assessment process, including the research
that was conducted, a summary of findings, recommendations and a series of deliverables that were developed by the APA-SCD team to
assist GWL in meeting their Green Streets Program goals.
2.0 Health Impact Assessment Overview/Methodology
2.1 What is a Health Impact Assessment?
A Health Impact Assessment (HIA) is defined as “a combination of procedures, methods and tools by which a policy, program or project may
be judged as to its potential effects on the health of a population, and the distribution of those effects within the population” (WHO,
Green Streets Lawrence HIA Report
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Gothenburg Consensus, 1999). An HIA is different from a public health assessment, a health risk assessment, and an environmental impact
assessment. These are typically focused on the health effects of exposure to certain elements. HIAs are used to help evaluate the potential
impacts of a plan, project or policy on the health of a population and the potential distribution of those impacts within the population. It is not a
new concept but one that has become more important as we recognize the linkages between neighborhood design and how it can influence
public health. It is not just what we eat, but where we live and how we live that affects our physical and mental health. HIAs are a tool to
comprehensively assess and evaluate not just the physical impacts, but the potential social and mental health impacts that a plan, project or
policy may or may not create. The GWL Green Streets Program HIA was an inclusive process that involved residents, business leaders,
community groups, local politicians, planners and public health professionals. This process was vital to the success of this HIA.
2.2 Why an HIA?
Although focused on energy efficiency because of the program funding requirements, GWL recognized the multiple benefits of street trees
beyond energy efficiency and saw the HIA process and the APA-SCD assistance as an opportunity to further engage the local communities
around their work and help foster additional support for their street tree planting program through research, education, awareness,
recommendations and a series of deliverables that this HIA helped produce.
2.3 HIA Process Overview
There are six major steps to an HIA:
1. Screening (identifying plans, projects or policies for which an HIA would be useful),
2. Scoping (identifying which health effects to consider),
3. Assessing risks and benefits (identifying those people impacted and how they may be affected),
4. Developing recommendations (suggesting changes to programs, projects or policies to promote positive health effects or to minimize
adverse health effects),
5. Reporting (presenting the results to decision-makers), and
6. Monitoring and evaluating (determining the effect of the HIA on the decision).
HIAs can be a valuable tool to help communities make more informed choices about improving public health through and to help ensure a
more comprehensive evaluation of any plan, project, policy or program. The end result is a set of recommendations to increase positive
health outcomes and minimize adverse health outcomes. The APA-SCD, in consultation with GWL, developed a work plan that mapped out
each of these steps, what was involved, and which team members were responsible for completing each step and when. The remainder of
this report provides details on each of these key steps.
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3.0 Screening
The screening phase assesses the value in conducting an HIA. In late 2015, the APA-SCD approached GWL about engaging in a volunteer
service project that would promote a more sustainable community in Lawrence. In January of 2016, the APA-SCD put together a team of
professional planners and health experts and met with GWL to review their current initiatives to determine if there was an opportunity to assist
GWL. We reviewed a number of projects that GWL was working on, including:




The Spicket River Greenway Project: Placemaking project along the Spicket River to connect a specific node along the Greenway
with the adjacent neighborhoods.
Grocery store: GWL was investigating the possibility of conducting an HIA to study the positive health impacts of building a grocery
store in an area of Lawrence that is considered a “food desert”.
Green Streets Tree Planting Program: Supported by funding from the Massachusetts Executive Office of Energy and Environmental
Affairs (EOEEA), this program is aimed at improving energy efficiency in residential neighborhoods in Lawrence by increasing the tree
canopy cover along streets and on properties. GWL has set a goal to plant 2,400 trees over the next three years, with a focus on the
Arlington and South Common neighborhoods in Lawrence.

Both GWL and the APA-SCD agreed that the Green Streets Program could benefit most from an HIA by helping to further identify and
promote the multiple social, economic and environmental benefits of street trees in an urban environment. The results of the HIA could be
used to augment GWL’s community education and outreach initiatives and creatively foster additional community support and participation in
the program. For these reasons, the APA-SCD team decided it would be beneficial to move forward with an HIA for the Green Streets Tree
Planting Program (hereinafter Green Streets Program).
4.0 Scoping
The scoping phase involves planning and designing the HIA, identifying which health effects to consider, and developing a work plan. While
the Green Streets Program was initially focused on energy efficiency, the APA-SCD and GWL recognized the multiple benefits of street trees
and vegetation in general in urbanized areas and saw this HIA as a way to strategically expand the promotion of the program and gain
additional neighborhood support for its implementation. The Green Streets Program targets the neighborhoods of Arlington and South
Common because of a lack of existing street tree canopy and the need to reduce household energy costs.
The APA-SCD Team met with GWL to devise a work plan that would be tailored to GWL and their specific needs. After several meetings,
GWL and the APA-SCD team agreed on a six-step HIA work plan and timeline as depicted in Figure 1.2 and summarized hereafter.
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1. Conduct a Baseline Assessment. The APA-SCD team developed a baseline
assessment of existing street tree canopy cover and public health
conditions by gathering existing information provided by the City of
Lawrence or GWL (i.e., GIS data, Census information, existing studies
and reports). Site visits were also conducted.

Figure 1.2 – APA-SCD HIA Work Plan/Timeline

2. Analyze Economic, Social and Environmental Health Benefits of Street
Trees in Urban Areas. Conducted a literature review of the economic,
social and environmental benefits of street trees with a focus on the
goals and objectives of the Green Streets Program. This analysis also
included a review of the Green Streets Program goals and metrics
(e.g., number of trees to be planted per year, the location of the trees,
the type of trees to be planted, etc.).
3. Host Public Informational Sessions in Arlington and South Common
Neighborhoods. The goal of these events was to educate the
neighborhoods about the health and energy saving benefits of planting
street trees in the community and engage attendees in activities like
visual preference surveys. The events were an opportunity to test
various messaging about trees and tree planting, and understand which
health issues the neighborhoods are most concerned about and how
trees may be able to help. The agenda was developed through a
collaborative process with GWL. The events were open house-style.
4. Assess the Findings. The APA-SCD team compiled all the research
and community feedback and assessed the information to develop a list
of recommendations that would assist GWL in achieving their tree
planting goal.
5. Develop Deliverables: To assist with future planting seasons of the
Green Streets Program, the APA-SCD proposed to tailor and finalize
several resources for GWL’s use, including:
a. Maps of the aforementioned scenarios, resources and materials needed, infrastructure considerations, and any other identified
throughout Step 1.
b. Health Benefits of Tree Planting Educational Materials: tailored messaging, campaign ideas, graphics, statistics, etc.
c. Ideas for tracking the progress of the Green Streets Program, including potential design concept and tools for tracking the
success of the program and a list of recommended metrics to track.
Green Streets Lawrence HIA Report
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These deliverables were developed in concert with the GWL staff to ensure their usability and relevance to the organization’s capacity
and skills. Tools or resources that were developed were introduced to the GWL at a final debrief meeting to ensure familiarity and
understanding of the resources that were handed off.
6. Finalize the Report: The APA-SCD documented the entire HIA process and created this report which was provided to GWL and APA
National. A podcast on the HIA process and future educational sessions at planning conferences will also be pursued. See the
Deliverables section for additional details.
5.0 Findings/Assessment
In determining which health impacts to consider in this HIA, the APA-SCD team reviewed existing conditions in Lawrence and the two focus
neighborhoods of Arlington and South Common. This included extensive research on existing health-related data at both the city and
neighborhood scale, a number of meetings with GWL to collect background data, as well as a number of site visits to each of the
neighborhoods. APA-SCD and GWL met on a regular basis throughout this entire process to keep up-to-date and track progress.
5.1 Existing Conditions
Lawrence is a 7.4 square mile gateway city in northeast Massachusetts and a former mill town that is home to over 78,000 residents with a
large Hispanic immigrant population and a disproportionately high percentage of low-income and minority communities. There is a large
Spanish speaking population in Lawrence. From a health, wellness and safety perspective, Lawrence has infant mortality and infectious
disease rates that are above the state average. Motor vehicle deaths and suicide rates in Lawrence are lower than the state average,
however homicides are more than triple the state average. While cancer rates in Lawrence are generally lower than the state average,
cardiovascular disease rates are higher. Urban revitalization has been underway in Lawrence for a number of years now, converting the
numerous old mill buildings along the Merrimack River into commercial, residential, and educational uses. Due to its industrial history,
density, and proximity to I-495, Lawrence is exposed to higher than normal levels of ozone and particulate matter which likely contributes to
reduced air quality. The Massachusetts Department of Public Health Community Information Profile Health Status Indicators Report for
Lawrence contains additional details on all these health indicators and is a useful resource for establishing baseline health conditions in
Lawrence.2
A 2010 urban tree canopy analysis of Lawrence conducted by the University of Vermont and the US Forest Service found that approximately
26% of its total land area was covered by tree canopy.3 This is slightly below average compared to cities of similar size in other states, as
shown in Figure 2.0.

2

MA Dept. of Public Health – Health Status Indicators: http://www.mass.gov/eohhs/docs/dph/masschip/health-indicators/h-o/hsicity-townlawrence.rtf
Source: University of Vermont, UTC Report. http://nrs.fs.fed.us/urban/utc/

3
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Figure 2.0 – Tree Canopy Cover for Cities of Similar Size to Lawrence – 2010

Source: University of Vermont, UTC Report. http://nrs.fs.fed.us/urban/utc/

This project included an analysis of the Arlington and South Common neighborhoods in Lawrence. Figure 3.0 depicts the location of the
Arlington and South Common neighborhoods in Lawrence. Arlington is located just north of the downtown core and borders the City of
Methuen to the north and Route 28 to the west. The Spicket River borders and flows through the southern portion of Arlington. The land use
in Arlington is predominately residential with a few business district strips located along Lawrence Street and Park Street. South Common is
located south of the downtown core and borders the industrial areas along the Merrimack River to the north, the Shawsheen River and
Interstate 495 to the east, and Route 28 and the MBTA Commuter Rail and freight rail line to the west. South Common is also primarily
residential, with small business districts located mainly along portions of South Union Street and Route 114. Both Arlington and South
Common are densely developed with limited tree canopy cover remaining within the neighborhoods. The following is a snapshot of the
demographics within each neighborhood.
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Figure 3.0 – Arlington and South Common
Neighborhoods in Lawrence, MA

Source: APA-SCD team and
MassGIS, 2016
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Arlington:
Figure 4.0 – Existing Street Trees and Sidewalk Widths
The Arlington
in the Arlington Neighborhood (left side of street)
neighborhood is
approximately 0.9
square miles and is
bounded by East Street
to the north and
Haverhill Street to the
south. Arlington contains
approximately 21,000
residents (almost evenly
split males vs. females),
approximately 89% of
which are classified as a
racial minority. A large
portion of the dwelling
units in the Arlington
neighborhood are rental
units (~76%). Just
under 24% of the
dwelling units are
owner-occupied. Like
the rest of Lawrence,
Arlington residents are
exposed to higher than
normal levels of ozone
and particulate matter
which contribute to poor
air quality. There are
approximately 950 street
trees in the Arlington
neighborhood.
Additional demographics for the Arlington neighborhood can be found in Appendix A of this report.

Source: APA-SCD team, 2017
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Figure 4.1 – Existing Street Trees and Sidewalks Widths
in the Arlington Neighborhood (right side of street)

Source: APA-SCD team, 2017
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South Common:
Figure 5.0 – Existing Street Trees and Sidewalk Widths in
The South Common
the South Common Neighborhood (left side of street)
neighborhood is a little bigger
and less dense than the
Arlington neighborhood with
approximately 1.2 square
miles of land bounded by the
Merrimack River to the north
and I-495 to the southeast
(see Figure 5.0). South
Common contains
approximately 10,300
residents (with ~1,000 more
females than males),
approximately 84% of which
are classified as a racial
minority. A large portion of
the dwelling units in South
Common neighborhood are
rental units (~73%). Just over
27% of the dwelling units in
South Common are owneroccupied (slightly more than
the Arlington neighborhood).
The South Common residents
are exposed to higher than
normal levels of ozone and
particulate matter due to
South Common’s close
proximity to I-495. There are
Source: APA-SCD team, 2017
approximately 900 street trees
in the South Common neighborhood, which helps offset some of these emissions, but additional coverage could help further mitigate this
exposure. Additional demographics for the South Common neighborhood can be found in Appendix A of this report.
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Figure 5.1 – Existing Street Trees and Sidewalk Widths in
the South Common Neighborhood (right side of street)

Source: APA-SCD team, 2017
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In comparison to the Arlington neighborhood, South Common has more street trees, accessible open space and a more open and
connected network of sidewalks. Table 2.0 presents a side-by-side comparison of existing conditions in each neighborhood in
comparison with Lawrence as a whole.
Table 2.0 – Existing Statistics for Lawrence and Green Streets Neighborhoods

Existing Conditions
Population
Population Density (per sq. mile)
Minority Population
Percentage Minority
Number of Households
Housing Units Built Before 1950
Per Capita Income
Land Area (sq. miles)
Environmental Conditions
Street tree count
EJ Index for Traffic data (state percentile)
EJ Index for PM2.5 (state percentile)
EJ Index for Ozone (state percentile)
EJ Index for NATA Diesel PM (state percentile)
EJ Index for NATA Air Toxics Cancer Risk (state
percentile)

Lawrence
77,364
15782
63,666
82%
27,890
16,292
16,812
7

Arlington
16,442
25,140
14,680
89%
5,299
5,274
14,223
0.64

South Common
11,644
7,723
9,320
80%
3,788
2,405
18,911
1.53

26% (2010)
89
92
92
91
92

+/- 950
89
96
95
94
95

+/-900
93
95
95
95
94

Source: American Community Census: https://www.census.gov/programs-surveys/acs/ 2010-2014 and GIS analysis by APA-SCD team, 2016.

The state percentile values in Table 2.0 were calculated by the EPA based on block group data. These percentiles provide perspective on
how the Arlington and South Common neighborhoods compare to Lawrence, and the nation as a whole. For example, ozone levels in
Lawrence are at the 93rd percentile nationwide, this means that only 7% of the US population is exposed to higher levels of ozone than the
average person in Lawrence. See Appendix A for additional details.
The APA-SCD consulted with public health professionals in the assessment phase. Using both qualitative and quantitative methods, this
information was analyzed and used to help understand the existing social, economic and environmental conditions in these neighborhoods
and establish a baseline for the Green Streets Program HIA.
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5.2 Existing Health Risk Factors in Lawrence
Understanding the existing health risk factors affecting a community is important to gain insight into the existing conditions in a community. In
addition to information provided from GWL, the APA-SCD team used several resources to identify the existing health risk factors in Lawrence.
Those sources included: Our Healthy Mass www.ourhealthymass.org (OHM); Community Health Needs Assessment
http://www.communitycommons.org/chna/ (CHNA); and the 2016 Community Benefits Report by Holy Family Hospital in Methuen
https://holyfamily-hospital.org/sites/default/files/Holy%20Family%20Hospital%20%20FY%202016%20Community%20Benefits%20PlanFINAL.pdf (HFH), adjacent to Lawrence; and Massachusetts Community Health
Information Profile http://www.mass.gov/eohhs/researcher/community-health/masschip/health-status-indicators.html (CHIP). Additional
health data sources are also referenced in the footnotes. The existing risk factors in Lawrence identified in these reports include:
1. Hospitalization and death rates: Between 2008-2010, there were approximately 1,285 deaths in Lawrence (658.2 per 100,000 population.

(622.3 - 694.2). These are important indicators of the overall physical health of a community. These indicators come from the
Hospitalization Discharge and State Mortality datasets. Hospitalizations of any kind are costly events on many levels. Reducing the
number of hospitalizations as a result of chronic disease will help bring down the costs of medical care. (Source: CHIP)
2. Air Quality and Cardiovascular disease: According to the HFH Report, Lawrence had the highest hospitalizations of asthma attacks in
2012 and 2013, compared to the surrounding communities serviced by HFH. Chronic obstructive pulmonary disease (COPD) is another
respiratory health concern in the region. (Source: CHNA). CHIP reports that there were 137 cardiovascular disease deaths in 2010.
Studies have cited housing quality as a major contributor to the prevalence of asthma in the region, however research also suggests that
proximity to high vehicle traffic corridors such as I-495, coupled with the lack of vegetation in neighborhoods can contribute to reduced air
quality and higher rates of cardiovascular disease.
3. Obesity: In 2013, the HFH reported that 68.8% of adults in Lawrence were overweight and 31.3% were classed as obese compared to
27.7% in the United States. Obesity rates in children were also high (44.6% overweight or obese). A study by the United Health
Foundation estimates that by 2018, assuming the current trends continue, the medical costs related to obesity will be about $344 billion.
This would account for 21% of the nation’s direct health care spending4. Statistics from Weight of the Nation in 2012 indicate that over
one-third of adults and 12.5 million children (ages 2 to 19 years) are obese. Those who are most at risk for obesity and related diseases
are minority groups, individuals with a low income, and individuals with a low education level. Obesity is significant risk factor that can
contribute to chronic disease such as diabetes. Lawrence has a higher proportion of adults diagnosed with diabetes (10.6%) than the
state (7.5%)5.
4. Access to open space: Proximity to active and passive recreational open spaces can influence opportunities for physical activity and
provide avenues to increase access to healthy food. This is also a significant risk factor that can contribute to chronic disease such as

4
5

Source: http://www.unitedhealthfoundation.org/
Source: http://theweightofthenation.hbo.com/films/main-films/Consequences
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5.

6.
7.

8.

9.
10.
11.

obesity and diabetes.6 Figure 4 shows that most of the homes within the South Common neighborhood are within a ¼ mile walk of a park
or green space. Figure 5 shows that there are some isolated areas where residents are more than a ¼ mile from any parks/green space.
Access to healthy foods: Healthy eating and access to healthy foods are significant risk factors that can also contribute to chronic disease
such as obesity and diabetes. There are a total of 10 supermarkets in Lawrence. GWL hosts a Farmers Market in North Common and
Sullivan Park every Wednesday and Saturday through October.7
Cancer rates: In 2010, there were 79 deaths related to cancer (Source: CHIP). According to HFH, breast, prostate, colorectal, lung, and
oral cancers were most prevalent in Lawrence.
Mental health: This topic emerged as a major health concern among residents and key informants in the region. A survey conducted as
part of the HFH study found that mental health, including depression and distress/anxiety and hypertension, was one of the top 5 health
concerns from community residents. The co‐existence of mental health issues and chronic health conditions is an issue that compounds
the impact on public health (source: CHNA). In 2009, Lawrence had the highest rate of mental disorder-related ED visits (5,425.2 per
100,000 population).
Crime and violence: The CHNA cited crime in the region as a major concern and stressor for residents and an issue that contributes to
negative perceptions of communities in the region. The prevalence of drug use in the region, which could be seen in public spaces was
also a concern. Rates of violent crime (994.2 per 100,000 population) and property crime (3,228.7 per 100,000 population) in the region
are highest in Lawrence. This is well above statewide rates which are 428.4 per 100,000 population violent crime and 2,258.7 per
100,000 population for property crime.
Substance Abuse: There were 1,214 admissions into DPH-funded alcohol and other drug-related treatment programs in 2013 (source:
CHIP).
Safety: In 2010 there were 15 deaths in Lawrence as a result of motor vehicle-related injuries, suicides and homicides (source: CHNA).
Social Vulnerability: Refers to the human factors within a community that negatively affect its ability to manage circumstances harmful to
health. The social vulnerability index compares and ranks every community in the US at the census tract level, on many social factors.
These factors, including poverty, lack of car access and crowded housing are further grouped into four related themes. Each community
receives a separate ranking for each of the four, as well as an overall ranking. Lawrence, including the Arlington and South Common
neighborhoods are ranked in the highest vulnerability (top 4th).8

As part of the assessment phase of this HIA, the APA-SCD team conducted a thorough literature review to assess the strength of evidence
on the economic, social and environmental benefits of street trees and vegetation in urbanized areas. There was a wealth of information on
many of the more traditional benefits of street trees (air quality, stormwater, urban heat island, energy savings), but many of the social
6
7

8

Source: http://www.pewtrusts.org/~/media/assets/2013/03/01/hiaofparktrailandgreenspaceplanningingreenvillesc.pdf
Source: http://www.groundworklawrence.org/farmersmarket
Source: Agency for Toxic Substances & Disease Registry, 2016 https://svi.cdc.gov/
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benefits (mental health, well-being, crime) were more difficult to find. The APA-SCD Team’s research identified four priority impact areas –
those areas that have the greatest impact on the overall health of the community, given the existing conditions in Lawrence and the two
neighborhoods of Arlington and South Common. Based on information collected from GWL, demographics, the community health
assessments, and scientific literature review, the four priority impact areas are:
1. Environmental: Air quality, water quality and urban heat island impacts are prevalent in Lawrence and the neighborhoods of Arlington and
South Common. Street trees and other types of green infrastructure provide a number of ecosystem services in an urban environment
such as wildlife habitat, stormwater management, air filtration, regulation of micro-climate and carbon sequestration. All these factors
also provide opportunities for climate change mitigation and adaptation.
2. Physical and Mental Health: the population of Lawrence has a higher than average percentage of residents who suffer from obesity,
diabetes, asthma and other respiratory diseases, in addition to mental health illnesses such as depression and anxiety. Street trees and
greenery in urban environments have proven to have rehabilitating impacts on the physical and mental health of the population.
3. Social Cohesion: While there is a great deal of community support through organizations such as GWL, research has demonstrated that
there is a correlation between the number of street trees and the amount of community interaction as more aesthetically pleasing and
inviting streetscapes help promote more opportunities for positive and beneficial interactions between community residents, businesses
and organizations. Street trees also create a sense of enclosure which helps slow down traffic speeds, which can lead to improved safety
and security in neighborhoods.
4. Housing/Energy: Trees in an urban environment, including street trees have been proven to contribute to a reduction in energy demand
in adjacent buildings by providing shading in the summer to reduce cooling demand and shedding their leaves and allowing sunlight in the
winter to reduce heating demand. Tree canopies can also lower wind speeds and reduce overall summertime air temperatures (reduced
urban heat island), which can also impact energy demand in nearby housing.
5.3 Summary of Research/Literature Review for Each Priority Impact
The APA-SCD team conducted in-depth research and developed a summary table to classify and rank the strength of evidence and
correlation - how specific/relevant the research was to the priority impact area topics and the GWL Green Streets Tree Planting Program
specifically. This assisted the APA-SCD team in identifying key elements within each of the priority impact areas which in turn helped inform
the findings and recommendations in this HIA. These rankings also helped the APA-SCD team in developing messaging deliverables to
GWL (communicating the benefits of planting streets trees to the residents in the Arlington and South Common Neighborhoods). The
complete table is included in Appendix B.
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The in-depth literature review and research uncovered a great deal of information supporting the environmental, social and economic benefits
of street trees. The following is a summary of the street tree research that was found by the APA-SCD team to have a direct correlation to
the priority impact topic areas and the neighborhood feedback from the community events:
1. Environmental: Trees in an urban environment can have a significant impact on air quality and provide an abundance of ecological

services. A study by the University of Washington estimated the total annual removal of ozone, particulate matter, NO 2, SO2, and carbon
monoxide by urban trees across 55 U.S. cities was 711,000 metric tons, representing $3.8 billion in public value. 9 A 2009 analysis found
that an urban street with street trees has a 60% reduction in street level particulate matter compared to an urban street with little or no
street trees.10 A single mature tree can store 50 to 100 gallons of water during large storms.11 Street trees can reduce up to 30% of
runoff from a typical rainfall event through absorption and evaporation. Tree root systems can absorb up to another 30%, resulting in
reduced stormwater runoff and potential flooding.
Trees and vegetation also help to lower surface and air temperatures through shading and evapotranspiration. Evapotranspiration is the
process by which water is transferred from the land to the atmosphere by evaporation from the soil and other surfaces and by
transpiration from plants. Shaded surfaces can be 20–45°F cooler than unshaded surfaces. Evapotranspiration can add to the cooling
effect in the summer by reducing peak temperatures by as much as 2–9°F. This also helps extend the life of road and sidewalk surfaces
by reducing the amount of expansion and contraction from extreme temperature variations.
Tree vegetation also has health and well-being benefits for people. A person standing in direct sunlight takes 20 minutes to burn.
However, under a tree providing 50% coverage it takes 50 minutes to burn, and under full shade it takes 100 minutes. 12 Tree canopies
can also have noise buffering effects. The USDA estimates that trees, combined with shrubs, can reduce up to 50% of noise to the
human ear.13
Street tree canopies not only provide shade, they also act as a natural wind block, lowering wind speeds and reducing summertime air
temperature. This can help reduce energy demand in nearby buildings which indirectly contributes to improved air quality. The leaves,
branches and trunks of street trees provide a canopy, root structure and setting for important insect and bacterial life below the surface.
Above the surface, they provide biomass, nutrients and habitat for birds and other wildlife.
9

http://depts.washington.edu/hhwb/Thm_Risk.html

10
11
12

Towards a Better Tomorrow: Street Trees and Their Values in Urban Areas, Kadir and Othman. 2012
Fazio, Dr. James R. "How Trees Can Retain Stormwater Runoff." Tree City USA Bulletin 55. Arbor Day Foundation (from Alliance for Community Trees, Benefits of Trees and Urban Forests.)
Purdue University. "Trees Could Affect Land Use, Reduce Skin Cancer." San Diego Earth Times. Mar. 2003. (from Alliance for Community Trees, Benefits of Trees and Urban Forests.)

13

USDA National Agroforestry Center. "Is Agroforestry a Solution to the Southeast’s Poultry Waste Overload?" Inside Agroforestry 1998.
Web: http://www.unl.edu/nac/ia/spring98/spring98.txt
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Lower surface air temperatures help to reduce ground level ozone levels which can reduce respiratory illnesses such as asthma and
COPD. Street trees have been found to absorb up to nine times more pollutants than more distant trees, converting those harmful
gasses back into oxygen and other useful gasses. Studies have found that children living in areas with more street trees tend to have a
lower prevalence of early childhood asthma. Higher street tree densities have also been associated with a higher prevalence of allergies
to tree pollen which can have negative health effects on people. Decreases in urban forest canopy have been associated with an
increase in mortality related to cardiovascular and lower respiratory tract illness.14 A recent study reviewed by the Washington Post
discusses how planting trees in cities can save thousands of lives and that it is a cost-competitive way to address some of the world’s
temperature and pollution problems and improve the lives of inhabitants in the process.15 All of these environmental benefits of street
trees combined can play a significant role in helping neighborhoods and cities adapt to the varying weather patterns associated with
climate change.
2. Physical and Mental Health: Mental stress can lead to unhealthy habits, obesity, immune system suppression and cardiovascular

disease, cancer, stroke, depression, asthma, and other severe health problems. Street trees and increased tree canopy in neighborhoods
can significantly reduce stress levels and aid in recovery from illness.16 In laboratory research, visual exposure to settings with trees
produced significant recovery from stress within five minutes, as indicated by changes in blood pressure and muscle tension.17 Visual
access to street trees and green space have also proven to help combat ADD and ADHD symptoms and improve concentration and
productivity. This natural calming effect of street trees can also help reduce stress levels of drivers and help contribute fewer instances of
“road rage”, further improving the safety of streets and neighborhoods.18
3. Social Cohesion: Street trees can enhance the aesthetic character of a neighborhood and contribute to a more welcoming and inviting

streetscape. Trees provide a general softening of the urban environment and also provide a screen for utility poles, light poles, on-street
and off-street parking and other features that create visual pollution. The aesthetics of tree-lined streets and green spaces have been
shown to have positive psychological benefits including lower rates of stress, blood pressure and mental illness.
Street trees provide a number of safety enhancements, including the reduction of solar glare, defining of road edges and more of a sense
of enclosure which helps guide motorists and allows them to better assess their speed. Studies have shown that tree-lined streets have
14

Lovasi, G.S., et al. Urban Tree Canopy and Asthma, Wheeze, Rhinitis, and Allergic Sensitization to Tree Pollen in a New York City Birth Cohort. Environ Health Perspect. 2013; 121(4): 494–
500. doi: 10.1289/ehp.1205513

15
16

https://www.washingtonpost.com/news/energy-environment/wp/2016/11/02/how-planting-trees-in-cities-can-save-thousands-of-lives/?utm_term=.5f8463147026
Hutchinson, Alex, How Trees Calm us Down http://www.newyorker.com/tech/elements/what-is-a-tree-worth, 2015

17

A Dose-Response Curve Describing the Relationship Between Urban Tree Cover Density and Self-Reported Stress Recovery. Environment & Behavior Journal, 2014 https://www.dropbox.com/s/8vycat9f5la2tiz/JiangLiLarsenSullivan2015.pdf?dl=0
18

The Triple-Bottom Line Benefits of Street Trees. Devens Enterprise Commission, 2013
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contributed to safer conditions for drivers and pedestrians as the sense of enclosure that street trees provide results in motorists using
greater caution and can reduce vehicle speeds by as much as 15 mph which can also result in fewer accidents. Slower vehicle speeds
can also contribute to noise reduction (slower vehicle speeds reducing engine and tire noise). The leafy vegetation of street tree
canopies can also absorb a great deal of noise. Spaces with trees have been shown to attract larger groups of people—as well as more
mixed groups of youth and adults. Tree planting and maintenance responsibilities for trees (watering, raking leaves, pruning, etc.) also
offer opportunities for increased social interaction among residents.
Research is also uncovering a direct relationship between the amount of trees in a neighborhood and the level of social interaction among
residents. In buildings with trees close by, surveys have indicated that people report significantly better relations and a stronger feeling of
unity and cohesion with their neighbors, more so than residents who have few or no trees around them.19 Although not directly related to
just street trees specifically, additional studies have found that dense areas with high levels of greenery tend to have lower crime rates.
Street trees fronting a house had a measurable impact on reduced crime rates, most likely due to the increased levels of social interaction
among residents.20 All of these impacts help to provide increased opportunities for more positive and beneficial interactions between
community residents, businesses and organizations.
4. Housing/Energy: Trees in an urban environment, including street trees have been proven to contribute to a reduction in energy demand

in buildings. The USDA Forest Service estimates that trees properly placed around buildings can reduce air conditioning needs by 30%
and can save 20–50% in energy used for heating. The shading of an air conditioning unit can increase its efficiency by 10%. Healthy,
mature street trees can also add more than $7,000 to a property’s value.21 The biomass produced by trees (leaf litter, broken branches,
etc.) is often seen as a nuisance to many residents as well as city and town public works departments. This biomass provides a potential
feedstock for local renewable energy facilities such as anaerobic digestion systems. The biomass can also provide a valuable source for
local residents who compost – adding to the improved fertility of soils in urban areas. Tree canopies lower wind speeds and reduce
summertime air temperatures. These impacts can help reduce premature aging of building materials by minimizing their constant
stressing from expansion and contraction due to natural heating and cooling. The greatest energy reduction benefits from street trees to
an individual home are realized when tree canopies are established over a neighborhood area. While it can take up to 8 years before
homes begin to see energy reduction benefits from street trees due to growth and proximity to dwelling, studies have shown that for every
1% increase in tree canopy above 10%, the energy benefit is 1.9% reduction in energy for cooling and 1.1% reduction in energy for

19

Sullivan, W.C. and K.E. Kuo. “Do trees strengthen urban communities, reduce domestic violence?” Forestry Report R8-FR 56 USDA Forest Service/Southern Region. (1996).
http://www.paluc.org/pdfs/sprawl/health/sprawl_do_trees.pdf
20
Alliance for Community Trees; The Benefits of Trees and Urban Forests, 2001 http://dunwoodyga.gov/ckeditorfiles/files/Master_Plans/Tree%20Inventory%20and%20Assessment/TI%26A%20%20Benefits%20of%20Trees.pdf
21
Donovan, Geoffrey H., and David T. Butry. "Trees in the City: Valuing Street Trees in Portland, Oregon." Landscape and Urban Planning 94 (2010): 77-83.
http://www.fs.fed.us/pnw/pubs/journals/pnw_2010_donovan001.pdf
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heating.22 These benefits can result in up to $280 in savings per household in the initial 15 years after planting in neighborhoods of two
and three-family homes, which can be found in both the Arlington and South Common neighborhoods. While this may seem insignificant
over 15 years, the cumulative impact and subsequent reduction in energy usage, decreased air temperatures and natural filtration are
significant.
5.4 Estimated Impacts of GWL Green Streets Tree Planting Program
There are a number of online tools and resources available to assess the environmental benefits of trees in urban areas. One example is iTree – a free tool developed by the US Department of Agriculture. I-Tree provides urban and rural forestry analysis and benefits assessment
tools that can help communities quantify the structure of trees and forests, and the environmental services that trees provide.23 Table 3.0
shows the estimated impacts of existing urban trees in Lawrence in 2016 according to i-Tree.
Table 3.0 – Estimated Impacts of Existing Urban Trees in Lawrence* (2016)
Removal Rate
Benefit
(lbs/acre/yr)
Carbon Monoxide (CO)
0.701
2

Nitrogen Dioxide (NO )
3

Ozone (O )
10

Particulate Matter 10 (PM )
2.5

Particulate Matter 2.5 (PM )
2

Sulfur Dioxide (SO )
2

Carbon Dioxide Sequestered (CO seq)
2

Carbon Dioxide stored in trees (CO stor - not annual)
Average Annual Stormwater**

Value
($/tree/year)
1333.5

7.959

307.18

49.872

2536.98

8.7

6268.44

2.506

118976.78

3.591

107.82

8,303.6

36.29

251,395.4
1,100 gal/tree

36.29
12.00***

* Source: i-Tree, USDA Forest Service, 2016
** Stormwater = 8925 gal/tree/yr. Existing stormwater that falls in Lawrence every year is 6043817984 gallons
*** Assumes a stormwater impact fee of $3000/acre and 250 trees/acre.

According to research conducted by the MA EOEEA, the expected canopy growth of large deciduous trees is 4 inches per year in an urban
environment. A 30-year old deciduous tree would have an expected canopy of 500-550 square feet. Because of the slow growth of trees, the
full benefits will not be recognized immediately after planting.
22

23

Mass Save Proposal: Massachusetts Energy Efficiency New Technology Assessment Residential Technologies, prepared by Massachusetts Executive Office of Energy and Environmental
Affairs, October 2014
http://www.itreetools.org/
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5.5 GWL Proposed Street Tree Plantings and Their Impacts
GWL provided the APA-SCD team with a list of trees and other vegetation that they are proposing to plant as part of their overall goal of 2,400
trees in 3 years. Because each tree species can provide different environmental benefits, depending on the tree species and its planting
location and situation and growth rate, the APA-SCD team reviewed each tree species proposed and provided additional details as part of the
research phase. While some functional benefits of trees are well documented, others are difficult to quantify (e.g., human social and
communal health). The data in Table 4.0 provides additional insight into which trees might be preferable over others to address not only
energy efficiency, but also specific environmental and health related issues. For example, if a neighborhood has more concerns about future
flooding, they may want to consider planting more Kentucky Coffeetrees, Japanese Zelkovas and Hackberry as they tend to absorb higher
amounts of runoff than other species. These tree species could also have greater impact on energy efficiency due to their canopy sizes and
growth rates. Similarly, a neighborhood more concerned about asthma rates and air quality may want to look at planting more Honeylocust
due to its tendency to absorb higher amounts of greenhouse gasses and particulate matter – major contributors to smog and poor air quality
that can negatively affect people with respiratory illnesses.
Each tree species was evaluated at three lifecycle stages: at initial planting (short-term), at 6-inch caliper (mid-term – roughly 15 years), and
at 12-inch caliper (long-term – roughly 30 years). The results presented in Table 4 are estimates using the National Tree Benefit Calculator
tool (http://treebenefits.com). The estimated number of years for each tree to reach the caliper size indicated is based on an average annual
growth rate of 0.39 caliper inches for all species.24 The actual growth rate will vary significantly depending on the species, location and
situation. The “overall benefits” column includes a general accounting of the economic and environmental benefits produced by urban streetside plantings, including impacts on property values. These figures do not factor in long-term care and maintenance but the social, economic
and environmental benefits far outweigh the care and maintenance costs. This information can assist GWL and the residents with selecting
trees that are most appropriate for their neighborhood, given the location and situation as well as the existing health conditions in Lawrence.
Providing this additional detail can aid in greater community acceptance of street tree plantings and help ensure the long-term success of this
planting program. The full list of plantings proposed, along with additional recommendations for planting are included in Table 5.0.

24

https://www.fs.fed.us/ne/newtown_square/publications/research_papers/pdfs/scanned/OCR/ne_rp637.pdf

Green Streets Lawrence HIA Report

26

Table 4.0 – Proposed Street Tree Plantings and Estimated Benefits Per Tree
Estimated Benefits Per Tree
2" caliper (at planting)/ 6” caliper (mid-term ~15yrs.)/ 12” caliper (long-term ~30yrs.)

Street Tree Species

Stormwater (gal)

Hackberry
Yellowwood
Ginkgo (fruitless)
Honeylocust
Kentucky Coffeetree
Sweetgum
Tupelo
Sourwood (small deciduous)
Sargent Cherry
Higan Cherry
Pagoda (medium deciduous)
Japanese Tree Lilac
Littleleaf Linden
Japanese Zelkova

2”
107
87
34
86
107
45
87
74
74
74
87
74
51
107

6”
549
571
245
589
549
323
571
271
271
271
571
271
353
549

12”
1480
1353
786
1546
1480
1028
1353
579
579
579
1353
579
937
1480

2

Energy (kWh)
2”
19
4
3
6
19
3
4
6
6
6
4
6
2
19

6”
54
24
19
39
54
21
24
20
20
20
24
20
19
54

CO Reduction (lbs.)
12”
106
72
61
105
106
72
72
43
43
43
72
43
63
106

2”
68
25
13
32
68
13
25
28
28
28
25
28
20
68

6”
218
128
88
189
218
89
128
120
120
120
128
120
124
218

12”
469
329
273
470
469
287
329
305
305
305
329
305
327
469

Ozone Reduction ($)
2”
0.11
0.08
0.05
0.14
0.10
0.05
0.08
0.14
0.14
0.14
0.08
0.14
0.05
0.11

6”
0.75
0.58
0.43
0.92
0.75
0.45
0.58
0.50
0.50
0.50
0.58
0.50
0.41
0.75

12”
2.00
1.50
1.30
2.30
2.00
1.40
1.50
0.95
0.95
0.95
1.50
0.95
1.30
2.00

Source: Data compiled from the National Tree Benefit Calculator http://treebenefits.com (based on multi-family residential as the closest use)

Green Streets Lawrence HIA Report

27

Table 4.0 – Proposed Street Tree Plantings and Estimated Benefits Per Tree continued…
Estimated Benefits Per Tree
2" caliper (at planting)/ 6” caliper (mid-term ~15yrs.)/ 12” caliper (long-term ~30yrs.)

Street Tree Species

Nitrogen Dioxide ($)

Hackberry
Yellowwood
Ginkgo (fruitless)
Honeylocust
Kentucky Coffeetree
Sweetgum
Tupelo
Sourwood (small deciduous)
Sargent Cherry
Higan Cherry
Pagoda (medium deciduous)
Japanese Tree Lilac
Littleleaf Linden
Japanese Zelkova

2”
0.95
0.19
0.13
0.32
0.95
0.12
0.19
0.31
0.31
0.31
0.19
0.31
0.11
0.95

6”
2.60
1.35
0.97
2.01
2.60
0.95
1.35
1.12
1.12
1.12
1.35
1.12
0.94
2.60

12”
4.80
3.40
2.80
4.90
4.80
3.30
3.40
2.15
2.15
2.15
3.40
2.15
2.90
4.80

Sulfur Dioxide ($)
2”
0.30
0.06
0.05
0.11
0.30
0.04
0.06
0.09
0.09
0.09
0.06
0.09
0.04
0.30

6”
0.80
0.43
0.32
0.69
0.80
0.36
0.43
0.36
0.36
0.36
0.43
0.36
0.33
0.80

12”
1.60
1.25
1.00
1.70
1.60
1.20
1.25
0.60
0.60
0.60
1.25
0.60
1.10
1.60

10

Particulate Matter ($)
2”
0.18
0.09
0.06
0.15
0.18
0.05
0.09
0.14
0.14
0.14
0.09
0.14
0.05
0.18

6”
0.90
0.61
0.47
0.88
0.90
0.47
0.61
0.54
0.54
0.54
0.61
0.54
0.44
0.90

12”
2.10
1.70
1.30
2.40
2.10
1.50
1.70
1.10
1.10
1.10
1.70
1.10
1.35
2.10

Overall Benefits ($)
2”
54
41
8
39
54
15
41
13
13
13
41
13
31
54

6”
101
63
32
81
101
44
63
30
30
30
63
30
49
101

12”
162
104
80
147
162
100
104
54
54
54
104
54
84
162

Source: Data compiled from the National Tree Benefit Calculator http://treebenefits.com (based on multi-family residential as the closest use).

5.6 Site Visits and Community Engagement
In order to better understand the existing conditions in the Arlington and South Common neighborhood and establish a baseline, the
APA-SCD team met with GWL, conducted site visits in each of the neighborhoods, and took photos to document the existing conditions
and streetscapes that were representative of the community. The APA-SCD and GWL also conducted public outreach on street trees
by participating in two community events – one held in each of the targeted neighborhoods in Lawrence – South Common and Arlington.
During these neighborhood events, GWL introduced members of the APA-SCD Team who spoke about this HIA project and GWL’s
street tree program and briefly reviewed the multiple benefits of street trees in neighborhoods and how they can contribute to tackling
many of these same health concerns. Attendees were provided a copy of “The Benefits of Street Trees in Lawrence” handout produced
by the APA-SCD Team which contained facts and figures to support many of these benefits (full copy of the handout is included in
Appendix C). These events allowed the APA-SCD team to obtain first-hand information from local residents about the real and
perceived health concerns in their neighborhood and to learn about how they feel about the existing conditions and street trees in
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general. These events were used as both a data gathering session as well as an educational session – to promote some of the social,
environmental and economic benefits of street trees.

Park Street looking west – Arlington neighborhood

Andover Street – South Common neighborhood

Feedback from the residents during these events in each neighborhood was
obtained through a dot polling activity, flip-chart/sticky-note exercise, and a
visual preference survey. The dot polling activity listed a number of health
related issues that were prevalent in Lawrence based on the Community Health
Needs Assessment.25 Attendees were asked to select which health concern
they felt was most important. The most prevalent health issues in these
neighborhoods in Lawrence were asthma, obesity, cancer and mental health.
Attendees recognized all of these health issues but the two that received the
most dots were cancer and mental health, with asthma a close third. Attendees
were also given the opportunity to provide an alternative health concern.

25

Community Health Needs Assessment: http://www.communitycommons.org/chna/

Dot-polling exercise at the Arlington neighborhood community event – Summer 2016
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The sticky note exercise used flip charts to display the statement “Street Trees
Are….”. Attendees wrote down what they felt street trees represented,
symbolized or how they made them feel. The majority of responses were passive
with key words like “relaxing”, “beauty”, “refreshing” and “better air quality”. But
other responses included active terms like “life”, “walking” and “shade”. Other key
words that residents offered were “quality of life”, “needed” and “habitat”. From
the responses the APA-SCD Team created a word cloud that displays all the
responses and gives greater prominence to the responses that were given most
frequently. From this exercise, the APA-SCD team uncovered a few
neighborhood concerns regarding trees – pollen and leaf litter. With existing air
quality issues in Lawrence, some residents were concerned about trees
producing more pollen that
could negatively impact
people with allergies. In
addition, some existing trees
in neighborhoods produce
Word Cloud from resident responses at the Arlington neighborhood
pods and/or fruit, in addition to
community event – Summer 2016
leaves, that are a nuisance
during certain times of the year. Some residents also had concerns about trees blocking
views and the roots damaging sidewalks and pavements.
The visual preference survey included photographs of an existing street in each of the
neighborhoods that lacked a significant number of street trees. The APA-SCD team
superimposed street trees on the same image and asked attendees which image they
preferred and why. The results found that everyone who participated liked the tree-lined
streetscapes better, but for different reasons. Aesthetics was the main response but
many people also indicated that they liked the idea of bringing nature into their
neighborhood. A copy of the visual preference survey photos can be found in Appendix E.
The research and direct community feedback was a key component of the HIA process
and provided the APA-SCD team with vital information that assisted in the development of
a strong set of recommendations and deliverables to assist GWL in further implementing
their Green Streets tree planting program.

Green Streets Lawrence HIA Report

30

5.7 Causal Pathways
HIAs use Pathway Diagrams to identify, map and predict
the links between the proposal and the predicted health
outcomes. The APA-SCD team compiled all the research
and results from the neighborhood events, and classified
key priority impact areas of street trees and developed a
Street Tree Pathway Diagram. This Pathway Diagram
depicted the causal relationships between trees, the
priority impact areas and the associated health impacts in
each impact area. Based on the research conducted as
part of this HIA, and recognizing that the health benefits
that street trees provide vary based on the growth and age
of the trees, the APA-SCD team classified the potential
health impacts of planting street trees into immediate
impacts (first year), short-term impacts (2-5 years) and
long-term impacts (6-10 years and greater). The Street
Tree Planting Pathway is shown in Figure 7.0.
While street trees are not the only variable in affecting the
health outcomes of the neighborhoods, research
conducted as part of this HIA demonstrated that there is a
direct correlation between health, the amount of green
space and vegetation in a neighborhood; trees have an
impact on air quality, microclimate, habitat, social cohesion
and mental health.

APA-SCD team members conducting a causal pathways review/exercise – July 2016

After compiling the research and community feedback, the APA-SCD team synthesized and critically assessed the information collected
during the screening and scoping phase. Research included existing conditions observations and data, community health assessments,
literature review, and feedback from GWL and the community. This allowed us to provide GWL with a baseline of existing health conditions
in the Arlington and South Common neighborhoods, and estimated projections on the expected short and long-term health impacts from
planting 2,400 trees over three years. The research and assessment allowed the APA-SCD team to prioritize health impacts and develop
strong recommendations for GWL that will assist them in promoting their Green Streets Program and successfully reaching their goal of
planting 2,400 trees over three years. Establishing baseline conditions also helps to measure the impacts of certain actions.
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Figure 6.0 – Street Tree Planting Pathway
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6.0 Recommendations
Based on the research and assessment conducted as part of this HIA, including the valuable feedback from residents in both the
Arlington and South Common neighborhoods, the APA-SCD team developed a number of recommendations that are aimed to assist
GWL in raising awareness of the multiple health benefits that street trees could provide in Lawrence and in their ultimate goal of planting
2,400 additional trees. The following recommendations compliment and expand on the recommendations included in the DCR’s “The
Community Trees of Lawrence, MA – Assessment and Management Plan” (http://groundworklawrence.org/files/library/tree-survey.pdf ):
1. Create Additional Focused Messaging
Development of additional educational and promotional materials that focus on the triple
bottom line benefits of street trees (as presented in this report) could help encourage
community acceptance and help foster care and responsibility for maintenance, possibly
leading to a higher survival rate. Messaging could be included on social media, a webpage
or additional printed materials. To help address some of the concerns raised during the
neighborhood meetings, specific educational/promotional materials should be developed
that focus on mitigating effects of pollen and leaf litter. Examples include: street trees and
their ability to filter particulate matter and other pollutants from the air outweighing the
amount of pollen they produce; species diversity to avoid planting monocultures, while
minimizing pollen and organic litter (fruit, pods, leaves); street trees adding to the
biodiversity of the urban ecosystem (some pollen produced is naturally consumed by
pollinator insects); viewing biomass that trees produce (leaf litter, broken branches, etc.) as
a resource instead of a nuisance - providing a valuable source for the city and local
residents who compost and adding to the improved fertility of soils in urban areas.

Figure 6.1 – Sample Tree Benefits Nutrition Label

Messaging on social media should include use and creation of special hashtags. It is
suggested that, at first, to use existing hashtags to create momentum and be consistent with
campaigns already out there (i.e., Arbor Day Foundation), but then to create Lawrencespecific hashtags. Those could include: #trees, #greenstreets, #streettrees, #treeoftheweek,
#treesarekey, #treesforlife, #healthytrees. Table 7 contains additional
communications/messaging recommendations.
Resources:
● Street Tree Infographic (see Deliverables section)
● Use My i-Tree to get nutrition label for a typical tree in each neighborhood
https://www.itreetools.org/mytree/
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●
●
●
●
2.

Appendix C: “Benefits of Street Trees” Handout
Appendix B: HIA Pathway Research Results
Sample website (augment existing Green Streets website): http://www.saveitlancaster.com/resources/all-about-trees/street-trees/
Additional street tree facts summary: Benefits of Street Trees http://www.actrees.org/files/Research/benefits_of_trees.pdf

Create a Video about the Green Streets Program
Partner with local schools or the Northern Essex Community College to assist in creating short 2-minute videos to promote the Green
Streets Program. The content could include the economic, social and environmental benefits of street trees specific to Lawrence,
using the findings of this report and interviews and testimonials of residents from the Arlington and South Common neighborhoods.
When complete, the videos could be aired on local cable access, at schools and community events, and imbedded to the project
website and on social media. GWL could also use these videos as a model to create tailored versions for each neighborhood.
Resources:
● The Nature Conservancy - example videos that highlight the cooling and cleansing benefits of trees in urban environments:
https://global.nature.org/content/healthyair?intc=nature.hp.sp1.
3. Create a Friendly Neighborhood Competition
A little friendly competition is a good way to promote the planting of street trees in Lawrence. GWL could consider developing, as part
of a messaging campaign, a competition between South Common and Arlington neighborhoods to see which community can plant the
most number of trees in a given time period. Such a competition could be centered around themes such as the energy efficiency
goals of GWL’s tree planting grant and how trees can help combat local health concerns and improve the overall environmental quality
of Lawrence. The competition could start in the Lawrence school system to gain momentum and traction. Public design charrettes and
tactical urbanism projects such as parklets are another way of engaging the community through friendly competition.
Resources:
● Example tree planting competition for flood control: http://actrees.org/news/trees-in-the-news/newsroom/tree-planting-competitiona-boon-for-flood-control/
● Tactical Urbanism: project examples and resources: http://bettercities.net/sites/default/files/Tactical%20Urbanism%20Final.pdf
4. Augment Existing Planting Guidelines
The existing planting guidelines provided by DCR and MA EOEEA provide technical planting requirements but the development of
additional planting guidelines will aid in the success of the Green Streets Program and help alleviate some of the concerns of residents
(pavement damage, blocking of views, etc.). Those guidelines could address the types of trees that should be planted and where,
species that are resilient to a changing climate, bed preparation, installation, and amount of water needed for each type of tree. Trees
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should be selected based on species biodiversity, appropriateness for the region, location and situation (urban, drought tolerant, salt
resistant, root system, low pollen, low/no shedding of fruit or debris/messy litter). Trees should also be located to maximize energy
efficiency benefits and so as not to obstruct visual access for drivers. The development of these additional guidelines will aid in
neighborhood acceptance of trees and help ensure maximum success of the Green Streets Program.
Resources:
● “Tree Canopy Cover in Residential Areas” - MassSave Proposal, Massachusetts Energy Efficiency New Technology Assessment;
Residential Technologies, October 21, 2014 (see Appendix D of this report).
● The Community Trees of Lawrence, MA; Assessment and Management Plan. DCR Urban Forestry Program:
http://groundworklawrence.org/files/library/tree-survey.pdf
● Table 5.0 - Selected Street Tree Species Benefits and Constraints (Deliverables section of this report).
● Climate Change tool for urban forestry: https://adaptationworkbook.org/
● Climate Change Vulnerability of Trees Common to the Boston Region or Likely to Gain Habitat (see Appendix F)
5. Develop a Tree Stewardship Program
Gaining neighborhood support and acceptance of street tree plantings is a critical component to ensuring the success of this program
and to maximize the economic, environmental health and social benefits. Development of an “adopt a tree” program along with
training and guidance on how to care for the trees would aid in neighborhood acceptance of trees, promote social interaction and can
even help reduce crime as people spend more time outside (more eyes on the street). This could also be developed as a dashboard
which will report on the progress of the program and even allow residents to interact with it by reporting potential issues with a tree in
their neighborhood. See the New York City Street Tree Map in the Resources section for an example of this kind of interactive tool.
Resources:
● Alliance for Community Trees: http://actrees.org/news/trees-in-the-news/research/stewardship-success-how-community-groupdynamics-affect-urban-street-tree-survival-and-growth/
● New York City Street Tree Map: https://tree-map.nycgovparks.org/ (click on the ‘learn’ button on the top there are lots of tips on
how to care for street trees. If you zoom in on the map you can see each tree, its species, a photo, etc.).
● Partner with Arbor Day Energy Savings Tree Program http://arbordayest.org/. Can provide advice from certified arborists. Flexible
tailored programs for cities and town and organizations.
6. Use i-Tree for Monitoring
Once street trees have been installed, GWL could use the street tree plantings and their impacts (Table 4.0 in the Findings section of
this report) to estimate the overall impacts of their plantings. GWL and the City of Lawrence could use this information and free online
tools such as i-Tree to track, manage and monitor street trees and canopy cover and the resulting energy, economic and
environmental impacts that influence the social, mental, and physical health of Lawrence residents. GWL Lawrence could consider
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engaging residents and youth by collecting this data as part of an AmeriCorps service project. These metrics could then be used for
additional public education and awareness and even future grant opportunities.
Resources:
● i-Tree (http://www.itreetools.org/): free on-line program that can be used to track and measure the progress of tree planting and its
impacts on the urban environment.
● Tree keeper - http://www.davey.com/natural-resource-consulting/urban-forestry-consulting/urban-forestry-managementsoftware/tree-keeper/ – for tracking and managing tree planting.
● https://www.opentreemap.org/map/ – for tracking and managing tree planting.
● National Tree Benefit Calculator: on-line tool to ID the benefits of individual street trees - http://treebenefits.com/calculator/
7. Adopt a Tree Preservation/Protection Ordinance in Lawrence
Coordinate with City of Lawrence and the State Department of Conservation and Recreation (DCR) to spearhead efforts to develop
tree protection standards for new development/redevelopment projects, beyond street trees. These standards are aimed at reducing
clear-cutting of existing vegetation and preserving and protecting sizable trees on private property. GWL could utilize the educational
resources developed as part of this HIA to assist with raising support and awareness of the economic, social and environmental
benefits of trees in an urban environment – which in turn could lead to increased support for the adoption of such a tree ordinance.
The DCR also has incentive programs that could aid in the acceptance of a tree preservation ordinance on private properties (see
Appendix G).
Resources:
● Modify the existing Landscape Ordinance in Lawrence to create a mechanism for developers to pay into a “Tree Trust” to help fund
tree plantings as recommended in the draft Lawrence Urban Renewal Plan (https://lawrencetbd.com/).
● Town of Wellesley, MA Tree Protection and Preservation Zoning Bylaw (enacted July 1, 2011):
http://www.wellesleyma.gov/Pages/WellesleyMA_Planning/ZB/XVIE.pdf
● The City of Cambridge Tree Ordinance: https://tinyurl.com/cambridgetreeordinance
● Lowell, MA Tree Article: http://ecode360.com/12360659 (contains preservation and protection standards but the above Town
codes are more detailed for tree preservation during planning, design and construction on private properties
8. Adopt a Street Tree Bylaw/Ordinance
Use the results of this HIA and work with allies in the neighborhood and local government to continue to push for the passage of a
street tree bylaw/ordinance and creation of a formal removal replacement, care and maintenance program with the City of Lawrence
and the Board of Park Commissioners to support the protection and long term health of street trees. Coordination with other town
agencies such as the Public Works Department is also key to ensure successful passage and implementation of a street tree
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ordinance. Recommendation #9 contains additional funding a support resources that could be used to support the passage,
implementation, and ongoing management of both a tree preservation ordinance and a street tree ordinance.
Resources:
● Lowell, MA Tree Preservation/Protection Article (not specific to street trees but could still apply):http://ecode360.com/12360659
● Seattle Department of Transportation example/template:
http://www.seattle.gov/transportation/docs/Street%20Tree%20Manual%20WEB.pdf
● International Society of Arboriculture: http://www.isa-arbor.com/education/onlineResources/treeOrdinanceGuidelines.aspx
● Existing Massachusetts Tree Laws:
o MGL 87 Section 1-14 Shade Trees (covers the cutting, planting and penalties for removal of trees in and on the boundaries of
public rights of ways) -https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXIV/Chapter87
o MGL 242 Section 7: Willful trespass to trees, etc.; damages: Penalties for removal of trees.
https://malegislature.gov/Laws/GeneralLaws/PartIII/TitleIII/Chapter242/Section7
9. Seek Additional Funding and Support
There are a number of funding and grant opportunities that could provide GWL and the City of Lawrence with additional technical
and financial assistance to continue to implement the Green Streets Program. By applying a health lens to street tree planting,
grant and funding opportunities can go beyond the typical energy efficiency opportunities and include local hospitals (for helping
to achieve local health benefits specific to Lawrence) and urban renewal programs/projects.
Resources:
● Establish a “Tree Trust” to fund urban tree planting as recommended in the draft Lawrence Urban Renewal Plan
https://lawrencetbd.com/.
● Recruit Interns from the Green Corps Program to assist with community awareness and support for tree planting
http://greencorps.org/about.html . AmeriCorps is another resource: https://www.nationalservice.gov/programs/americorps
● Eagle Eye Institute (urban stewardship project support) http://eagleeyei.org/eagle-eyes-programs/urban-stewardship-project/
● Recovery assistance from ice storms, hurricanes and other natural disasters: http://masstreewardens.org/urban-forest-strike-team/
● Massachusetts Department of Conservation and Recreation’s Urban and Community Forestry Challenge Grants:
http://www.mass.gov/eea/agencies/dcr/conservation/forestry-and-fire-control/urban-and-community-forestry-challenge-grants.html
● The Home Depot Foundation Community Impact Grants: up to $5,000 to 501(c)3 organizations that are using volunteers to
improve the physical health of their community. https://corporate.homedepot.com/grants/community-impact-grants
● TD Green Streets Grant Program - $20,000 grants in support of local forestry projects in low- to moderate-income neighborhoods
(municipal grant): https://www.arborday.org/programs/tdgreenstreets/grant-information.cfm
● Arbor Day Foundation: https://www.arborday.org/ Energy Saving Trees Program: http://energysavingtrees.arborday.org/#Home
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7.0 Deliverables
Through this HIA process, the APA-SCD team developed a number of deliverables to assist GWL with implementation of the
recommendations in this report:
Deliverable #1: Tree Species Analysis and Recommendations
GWL’s goal of planting 2,400 trees over 3 years includes both street trees and yard trees. Because of the highly developed nature of both the
Arlington and South Common neighborhoods, there is limited area in which to plant additional street trees. Overhead power lines, sidewalks,
lack of or poor soil conditions, minimal front yards and proximity to the street are all constraints for planting street trees. As part of this HIA,
the APA-SCD team engaged the services of certified Landscape Architect to review the tree planting list that was provided by GWL with an
eye towards the existing neighborhood conditions. Building off of the findings in Table 4.0 – Proposed Street Tree Plantings and Estimated
Benefits Per Tree, the team developed Table 5.0 which lists some of the environmental and health-related opportunities and constraints for
each street tree type based on the research conducted as part of this HIA. Climate change is also a factor to consider. Appendix F contains
a list of trees that, as climate change progresses, will be more vulnerable and/or more resilient as the climate zones shift. These are all
important details to consider when planting each type of tree and these details could be used to assist GWL in messaging and gaining
additional community support for the program.
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Table 5.0 – Selected Street Tree Species Benefits and Constraints
Tolerate
Soil Salt
Common
Botanical
Urban
Salt Spray
from
Name
Conditions
Deicing
Celtis occidentalis
Cladrastis
kentukea

Drought

Native
to MA

Storm
water
mgmt.*

Energy
Efficiency*

Overall
Air
Quality*

Notes
Requires wide tree lawn, produces galls

Hackberry

Yes

Moderate

Good

Tolerant

Yes

Best

Best

Best

Yellowwood

Yes

Moderate

Moderate

Moderate

Yes

Better

Good

Better

Ginkgo biloba

Ginkgo
(fruitless)

Yes

Moderate

Moderate

Tolerant

No

Good

Good

Good

Get fruitless variety

Gleditsia 'Skyline'

Honeylocust

Yes

Moderate

Good

Tolerant

No

Better

Better

Best

Thornless, nearly fruitless variety. High energy
efficiency benefits as tree gets larger.

Gymnocladus
dioicus
Liquidambar
styraciflua
Nyssa sylvatica
Oxydendrum
arboretum

Kentucky
Coffeetree

Yes

Tolerant

Tolerant

Tolerant

Yes

Best

Best

Best

Sweetgum

Yes

Tolerant

Tolerant

Tolerant

Yes

Good

Good

Good

Tupelo

Yes

Moderate

Moderate

Moderate

Yes

Better

Good

Best

Sourwood

Yes

Moderate

Unknown

Moderate

Yes

Good

Good

Good

Sargent
Cherry

Yes

Moderate

Tolerant

Intolerant

No

Good

Good

Good

Higan
Cherry

Yes

Tolerant

Tolerant

Tolerant

No

Good

Good

Good

Pagoda Tree

No

Moderate

Tolerant

Tolerant

No

Better

Good

Better

Yes

Tolerant

Tolerant

Intolerant

No

Good

Good

Good

Small. Lower ozone reduction. Good under
power lines.

Yes

Intolerant

Moderate

Tolerant

No

Good

Good

Good

Not ideal close to road.

Yes

Moderate

Tolerant

Tolerant

No

Best

Best

Best

Yes

Tolerant

Tolerant

Tolerant

No

Best

Best

Best

Prunus sargentii
Prunus
subhirtella
'autumnalis'
Styphnolobium
japonicum
Syringa reticulate
Tilia cordata
'Greenspire'
Zelkova serrata
Zelkova serrata
'City Sprite'

Japanese
Tree Lilac
Littleleaf
Linden
Japanese
Zelkova
Japanese
Zelkova 'City
Sprite'

Prickly balls can be messy. Rotundifolia is
fruitless – less mess.
Wide tree lawns
Small. Lower Ozone reduction. Good under
power lines
Small. Lower Ozone reduction. Good under
power lines.
Small. Lower Ozone reduction. Prone to
suckering.

Small. Good under power lines.

Green: recommended street trees; any red highlights are caveats for their use. Note that “small” indicates a smaller tree that could be useful for streets with overhead wires or narrow
neighborhood streets. They would be much less successful on broader streets where a large tree is needed to create a sense of volume under the tree canopy.
Red: caveats for the use of the recommended street trees.
Grey: reasons for the tree not being recommended for street tree planting. No evergreens are recommended.
* - Rankings based on data compiled based on Table 4.0 and is from http://treebenefits.com

Appendix D includes the complete list of plantings with planting details and considerations, in addition to tree planting specifications from MA
EOEEA.
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Deliverable #2: Infographic, Tagline and Logo
Two other deliverables for this project include an infographic, a tagline and logo. The infographic (see Figure 7.0) visually spells out the
benefits of street trees by season, to educate residents of the year-round impact trees make on quality of life and their environment.
This was provided in English as well as Spanish. The APA-SCD also wanted to create something simple and catchy that GWL can use
to brand the entire program, but that particularly spoke to the health benefits of street tree planting. The “tree-guy” logo can be used
individually, or with the tagline (in English or Spanish): Good for Lawrence, Great for You! / Bueno para Lawrence, Mejor para Ti!

Good for Lawrence, Great for You!
¡Bueno para Lawrence, Mejor para Ti!

Deliverable #3: Educational Messaging
The research and data contained within this HIA, as well as the input received from residents, uncovered the following priority health
areas in Arlington and South Common neighborhoods:
1. Substance Abuse
2. Mental Health
3. Cancer
4. Chronic Disease (Asthma/Diabetes/Obesity)
It is also important to note that residents in these two neighborhoods described what they felt the main benefits of trees were. The most
popular responses during the community events that were held include:
1. Relaxing
2. Walking
3. Beauty
4. Quality of Life
5. Refreshing
6. Safety
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Figure 7.0: Infographic
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Figure 8.0: Infographic

¡BUENO PARA LAWRENCE, MEJOR PARA TI!
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Keeping in mind the specific health concerns expressed in the two neighborhoods, the APA-SCD team developed messaging that will
resonate with the residents (see Table 6.0) by incorporating their responses to how they felt about trees. The “Suggested Messaging” column
can be used in pamphlets, on the website, via social media, on billboards, in presentations to the neighborhoods or other constituents, or
paired with any of the Communication Tools recommended in Table 7.0.
Table 6.0 – Suggested Messaging for Green Streets Program
Element

Specific Health
Concern

Suggested Messaging

Air Quality

Asthma/Allergies

Did you know??
A large contributor to asthma is caused by pollutants in the air from industry, cars, and buildings. Street trees can lower the amount of
these pollutants by up to 60%.
OR
Lawrence has one of the highest rates of asthma in the state. This is caused by air pollution from industry, cars, and buildings. Street
trees can lower the amount of this pollution by up to 60%, and improve the quality of life in Lawrence.

Walking

Obesity/Asthma/
Mental Health

Street trees have been shown to increase physical activity, reducing the risk of obesity; improve air quality, reducing asthma and other
respiratory illnesses, and reduce stress for those that are surrounded by them. Have you spent time with your street tree today?

Quality of
Life

Social interaction

Street trees create a more inviting environment which can bring people together through relaxing outdoor activities. A community that
knows each other and engages with each other regularly is safer and healthier.

Refreshing

Shade/heat stroke

During the hot summer days, appropriately placed street trees can be a refreshing change that will keep you cool while walking home
or waiting for the bus.

Safety

Physical/Mental
Health

Street trees create the appearance of a smaller space, which has been shown to reduce vehicle speed on the street and create a
safer route for pedestrians.

Beauty

Natural Environment

Street trees attract birds and other wildlife. Improve biodiversity of urban environments.

Safety

Crime/Violence

Street trees beautify the neighborhood and help get more people outside and active which can promote more social interaction and
help to reduce stress levels which can lead to fewer incidents of crime and violence. More street trees can also signal that the
neighborhood is cared for and being watched carefully (more “eyes on the street”).

The APA-SCD Team recommends testing these messages to see which ones resonate best with the residents. The message testing should
not be something that is particularly labor or time intensive, but just enough to get a good sense if the message is understood by the audience
and is something that makes them want to know more. Some suggested testing methods include:

● One-on-One Interviews or Focus Groups
○ During the “door-knocking” being conducted by the GWL Green Streets staff
○ At the Mayor’s Health Task Force meetings
○ At the Senior Center
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● Online Tools
○ Create and Share Links to an Online Survey- Survey Monkey and Type Form are two good, free options to create surveys
(also refer to section 9.1 of this report for survey recommendations)
○ Email blasts through Constant Contact or MailChimp
○ Leverage the Facebook pages “We are Lawrence” and GWL’s own page

● Partner Networks
○ With GWL partners such as Lawrence Community Works
Once the messaging is confirmed, GWL should discuss how best to communicate it to the audience. In Table 7.0, the APA-SCD Team
outlined some suggestions for effective communication tools for GWL. Please note: APA-SCD recommends that the tools in Table 7.0 should
all include a reference that the City of Lawrence is designated as a Tree City by the Arbor Day Foundation’s Tree City USA Program.
Messaging around the Tree City designation could look like this:
Did you know that Lawrence is part of the Tree City USA Program? The City will work to plant more trees every year. Have you gotten yours?
Check out ….
Table 7.0 – Communication Tool Suggestions
Tools

Suggested Applications

Infographics

Illustrates the multiple health benefits of street trees

Brochure

For a brochure, it is recommended to focus in on one specific health concern. There are simply too many benefits of trees to cram into
one place. It becomes overwhelming for the reader.

Interactive Art
Display

Something that community members can create either in a group or individually at a meeting. This can be accomplished a number of
ways. One approach is to have a large (6 feet or so) paper or cardboard cutout taped to a wall and provide a basket full of various
materials- fabric, duct tape, paper, markers, crayons, old game pieces, etc.- and ask each person to add pieces to the tree to represent
some value they feel they get from the tree.

Word Cloud

Take a poll of residents either online or in-person asking about the benefits they believe they get from trees and then use that word
cloud in materials.

Social Media

Facebook and Twitter are great ways to get the message out, encourage participation and change behaviors. Start hashtags to further
promote #GreenStreets; #TreesForLife; etc…

Website

A dedicated website for this campaign could house many of the recommendations in this report including: the Friendly Competition, the
Video, the iTree results, the Stewardship Program, etc. New York City example: Street Tree Map: https://tree-map.nycgovparks.org/

Additional messaging resources are available on-line from the Arbor Day Foundation at: https://www.arborday.org/energysavingtrees/toolkit/ .
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8.0 Reporting
This report provides a detailed summary of goals and metrics, list of tree benefit resources, baseline/existing conditions assessment of
Lawrence and Arlington and South Common, health benefits of trees, projection data and initial ideas for how to communicate the
benefits of tree planting. This report should assist GWL in promoting their Green Streets Program and street tree planting in Arlington
and South Common.
8.1 Promotion of Green Streets Program HIA
In addition to presenting the report and deliverables to GWL, the following outreach methods will be undertaken by the APA-SCD team
in 2017 to promote this project, its methodology, and results so others can learn from this work:
● Presentations to Lawrence City Boards (Planning Board, Mayor’s Health Task Force, etc.) and Arlington and South Common
neighborhood groups
● Meet with Executive Office of Energy & Environmental Affairs and the State Department of Public Health about promoting this
Program and the HIA process Statewide
● Give presentations at
o Groundwork USA monthly meetings
o Massachusetts Smart Growth Alliance (May 2017 in Worcester)
o Massachusetts Association of Planning Directors Conference (June 2017 in Pittsfield, MA)
o Southern New England American Planning Association Conference (October 2017 in Providence, RI)
● Meet with Gateway Cities Director (Ben Foreman)
● Publish articles in the National APA magazine (Planning), the APA-MA Chapter newsletter, and the APA Sustainable
Communities Division newsletter
● Develop podcast through the Sustainability Action Series (https://soundcloud.com/sastalk)
In addition to helping GWL, APA-SCD hopes this project will help other communities and planners learn about the importance of HIA’s, the
process, and how an HIA could help address similar issues in their own neighborhoods, towns and cities.
9.0 Monitoring and Evaluation
The “Findings” Section of this HIA established a summary of the existing conditions in Lawrence, including specific data in each of the
priority impact areas (environmental, social cohesion, mental health and housing). This summary information could be used as a
baseline to track and monitor the overall health of the neighborhoods as the GWL Green Streets Program evolves. The data in Table
4.0 provides additional insight into which trees might be preferable over others to address not only energy efficiency, but also specific
environmental and health related issues and could be used as a tool for future evaluation of the estimated impacts vs. actual impacts
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over time. Based on the research results and the pathway diagram, GWL may wish to consider analyzing and comparing estimated
benefits with actual conditions in year 5 and 10 after the street tree planting. This type of evaluation would make an excellent case
study and help foster continued support for urban tree planting in Lawrence and throughout cities and town across the country. The
data could also be used to support existing and future grant opportunities for additional tree planting, park development and other green
infrastructure elements in Lawrence.
In addition, all of the recommendations were combined into a spreadsheet (see Table 8) to track their implementation, including: the
date of tracking, the cost associated for each task, the internal “champion” in charge of the task, stakeholders and partners necessary to
accomplish the task, and the percentage complete. This spreadsheet will be provided to GWL electronically with the final deliverables.
Table 8.0 – Implementation Spreadsheet

Green Streets Lawrence Implementation Plan
Recommendation

Measure
Progress on
Recommendation
on [date]

Cost
($, $$,
$$$)*

GWL
Champion

Stakeholders/
Partners

% Done

Notes

1. Focused Messaging
$
Step 1:
2. Video about the Green
$$
Streets Program
Step 1:
3. Friendly Neighborhood
$
Competition
Step 1:
4. Augment Planting
$
Guidelines
Step 1:
5. Tree Stewardship
$$
Program
Step 1:
6. Use i-Tree for
$
Monitoring
Step 1:
7. Tree Preservation
$
Ordinance
Step 1:
8. Street Tree
$
Bylaw/Ordinance
Step 1:
* Note: these estimates do not include staff time: $ = <$100, $$ = $101-900, $$$ = >$1,000
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9.1 Resident Feedback Opportunities for Continuous Program Improvement
The ongoing success of any community initiative requires listening to people’s questions and concerns and offering opportunities for
community participation and feedback throughout. To help ensure an ongoing connection with the participating communities and to help
monitor the effectiveness of any programming developed as part of the GWL Green Streets Program, GWL could develop short
questionnaires that could be distributed at various community meetings/events and/or posted on the Green Streets Program website,
Facebook, or provided in person to those who are planting and/or receiving the trees. These opportunities for feedback can not only help
improve the delivery of the program but also help further raise awareness of the program and its triple-bottom line benefits. Questionnaires
should include contact information for who to go to for questions, surveys of people that have planted trees.
Resources:
 North Bay Hydro Tree Planting Program Customer Satisfaction Survey 2015 https://www.surveymonkey.com/r/FX65DQT
 “Trees and People”—A research design for evaluating the outcomes of neighborhood and nonprofit urban forestry:
 City of Santa Barbara Community Tree Survey: http://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?blobid=35290
 Does Planting Trees Improve Neighborhoods? (Appendix M in the following link contains the sample questions)
https://ostromworkshop.indiana.edu/pdf/seriespapers/2013s_c/ForestryGroup_paper.pdf
___________________________________________________________________________
The APA-SCD Team hopes this report will assist GWL in advancing the goals of the Green Streets Program and provide additional resources
to ensure ongoing success. This report documented the entire HIA process in detail and can serve as a guide for other communities
interested in understanding and evaluating the holistic benefits of street trees in an urban environment. This HIA process is adaptable and
can be used as a tool to promote healthier neighborhood development through street trees and other green infrastructure elements. The
APA-SCD Team thanks GWL for their support and guidance throughout this process.
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APPENDICES
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