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About the Alliance and the 2019 Summer Internship Project on Climate Action Planning

The Alliance for Sustainable Communities–Lehigh Valley is a nonprofit organization that focuses on a wide variety of environ mental 
and social justice issues that contribute to more-sustainable communities. Based in Bethlehem, PA, the Alliance has been active 
since 2003 and offers summer, fall, and spring internships to college students in the area to work on projects with the aim of 
creating a more sustainable Lehigh Valley.

This summer, Courtney Giardina (Lehigh University ’20), Elizabeth Harmon (Lafayette College ’21), and Katherine Volpe (Lehigh 
University ’21), researched and developed guidelines that municipalities in the Lehigh Valley could follow to create more 
environmentally sustainable communities. 

Previous projects have tackled topics such as Campus Sustainability, Sustainability in Healthcare, Interdisciplinary Teaching on 
Climate and Sustainability, Brewing Sustainability (sustainability for the craft brewing industry), and Sustainability for Independent 
Cafés and Restaurants.
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Executive Summary

Developing a climate action plan is an important step that municipalities can take toward 
climate change mitigation and adaptation. Climate change is a daunting issue: humanity’s ac-
tions have caused the Earth’s greenhouse gases to reach levels not seen for over 120,000 years. 
This unnatural increase has caused our planet to warm and climates to shift. There are a lot of 
factors and components that are difficult to include in modeling future climate changes, mak-
ing it hard for scientists to predict at what levels we will see the effects and how quickly they 
will happen. With that said, it is essential for local governments and leaders to understand 
what is happening and to make the changes necessary to protect their people. 

The report provides a framework for municipalities in the Lehigh Valley to kick-start more 
aggressive plans to mitigate and adapt to climate change. It gives a framework for climate 
action planning, mitigation and adaptation strategies, and examples of cities, such as Beth-
lehem and Easton, moving in the right direction. It includes a general overview of climate 
change in the Lehigh Valley, ways to calculate greenhouse gas (GHG) inventories, and charts 
with mitigation and adaptation actions. The report does not outline specific plans for munici-
palities in the Lehigh Valley, but instead aims to spark movement and innovation for cities to 
create their own climate action plans, suited to their needs and resources.

Municipalities need to consider not just changes in temperature and rainfall, but demo-
graphics, income levels, topography, and climate justice in order to produce a holistic climate 
action plan that will serve the needs of the entire community. Climate change does not affect 
every neighborhood equally. Lower income areas are disproportionately more negatively 
affected by climate change and pollution, and they typically have a lower capacity to make 
changes; lawmakers should therefore make policies and initiatives feasible for all communi-
ty members. 

To develop a strong climate action plan, we recommend starting with active community 
engagement. Local officials need to communicate and look for innovative, realistic ways that 
they can take serious climate action.

In addition, municipalities should assess whether a Valley-wide climate action planning pro-
cess could benefit municipalities by pooling resources. At the same time, individual plans 
are more tailored and detailed to specific municipalities and their unique needs. 
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Climate Action Planning for the Lehigh Valley

Introduction
Across the nation cities are responding to climate change by implementing local policies and initiatives. In 
particular, municipalities have created climate action plans as a way to assess and plan for the issues that 
they face, and will face. These plans contain mitigation strategies to lower greenhouse gas (GHG) emissions 
and adaptation strategies to address the negative impacts from climate change (such as increased flooding). 
Municipalities across the nation have developed their own comprehensive climate action plans, demonstrat-
ing their commitment to reducing greenhouse gas emissions (GHG) and to protect their communities from 
the results of climate change. Municipalities in the Lehigh Valley have made some progress in addressing 
the issue of climate change. For instance, Bethlehem and Easton have both signed on to the Global Covenant 
of Mayors imitative. The City of Easton has adopted GHG reduction targets and created a Climate Vulner-
ability Assessment, and in 2017 the City of Bethlehem committed to creating a climate action plan. The Le-
high Valley is off to a good start, but municipalities need to prioritize and push climate action even further. 

We prepared this document to make the process of developing a comprehensive climate action plan easier to 
understand: we explain potential problems, outline examples of possible actions, and recommend addition-
al resources. All of the presented actions are merely suggestions, but many of them have been developed 
and successfully implemented by others. To be successful, a comprehensive climate action plan requires 
extensive research, community input, funding, and a structured timeline; this document, and the research 
laid out in it, should prove helpful for municipalities. It is a tool to raise awareness, move the conversation 
forward, and motivate action.

What is Climate Change?
The term “climate change” has been making global headlines recently as both a controversial debate topic and 
as the culprit for increasingly frequent and devastating natural disasters. It has become a prevailing issue in 
the global mindset, but what exactly is it? Put simply, climate change is one result of global warming. Green-
house gases (GHG) trap heat, preventing it from being radiated into space, thereby warming the atmosphere. 
While this greenhouse effect is essential for life to exist on Earth, GHG levels have been increasing at an un-
precedented rate, causing excessive warming. A wide variety of human activities contribute to this exponential 
increase, including driving, generating electricity, heating, cooling, agriculture, flying, and industry. Some of 
the most prevalent greenhouse gases are: 

• Carbon dioxide (CO2). Primary sources: combustion and rotting organic matter.
• Methane (CH4), with a global warming potential (GWP) about 90 times greater than CO2. Primary 

sources: leakage from natural gas lines and compressor stations, and fossil fuel combustion
• Refrigerants, with GWP ranging from about 50–15,000 times that of CO2. Primary sources: leakage 

and maintenance of refrigeration equipment and cooling systems
• Nitrous oxides (primarily N2O), with GWP about 300 times greater than CO2. Primary sources are  

synthetic fertilizers that are widely used in agriculture and landscaping.
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The graphs below show atmospheric CO2 concentrations collected from Antarctic ice cores and direct 
measurements from Mauna Loa Observatory (1958-present).1 The graphs clearly show that CO2 levels are 
far higher than they have been in the past 800,000 years, with a steep increase in the last century as fos-
sil fuel use for industry, vehicles, and electricity generation skyrocketed. The increased CO2 levels have 
caused global surface temperatures to increase, initiating a whole host of other climate threats including 
more frequent and more extreme weather events, changes in temperatures and precipitation patterns, ocean 
acidification, sea level rise, and much more. The negative effects of climate change will continue to disrupt 
the livelihoods of millions of people worldwide, creating more climate change refugees, or people forced to 
relocate due to changes in the local climate that threatens their livelihoods. Now more than ever, it is essen-
tial to make serious efforts to dramatically reduce greenhouse gas emissions. 



Climate Action Planning for the Lehigh Valley Climate Change in the Lehigh Valley 5

Climate Change in the Lehigh Valley
Pennsylvania is subject to major changes in temperature and climate, and to weather patterns such as 
increasing intensity and frequency of severe storms.2 Current projections from the Pennsylvania Climate Im-
pacts Assessment Update3 say that PA will experience an average warming of 3°C (5.4°F) by the middle of the 
century2, and precipitation is projected to increase by more than 5% 3. According to the National Oceanic and 
Atmospheric Administration (NOAA), which tracks precipitation and temperature rates across the nation 
from July 2018 to June 2019, PA has experienced its “record wettest year" and temperatures “much above 
average” during this time period (See Figures 1 & 2).4

Figure 2

Figure 1
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It is clear that Pennsylvania is already starting to experience the effects of climate change and will contin-
ue to do so. The negative impacts will not occur evenly throughout the state, and the Lehigh Valley is the 
fastest warming region in Pennsylvania.5 Lehigh and Northampton counties have seen a 1.1°C (2°F) increase 
in average temperature from 1989–20175. According to a study published in Nature Communications, in 60 
years Allentown’s climate will be similar to that of present day Arkansas: wetter, warmer winters with less 
snow and more rain, and significantly drier summers, except for extreme weather events. These changes 
will affect infrastructure, agriculture, public health, and the economy. If the Lehigh Valley carries on with a 
“business as usual” attitude, we’ll continue to feel ever-more-serious consequences. The local climate, storm 
patterns, and ultimately the livelihoods of the three-quarters of a million people who call the Lehigh Valley 
their home will be negatively affected.

Overview of Climate Action Planning
Comprehensive climate action plans outline specific strategies and actions to reduce greenhouse gas emis-
sions and to adapt to the negative effects of climate change. Creating a comprehensive climate action plan is 
a crucial step a municipality can take to reduce their carbon footprint, maintain accountability, keep them 
on target, and raise awareness throughout communities.

The Global Covenant of Mayors developed a framework for climate action planning6; it first requires a mu-
nicipality to make a commitment to take action. The municipality then conducts a greenhouse gas invento-
ry based on current practices at the time, to provide a baseline against which to compare future years’ mea-
surements. Building on this, the municipality completes a risk and vulnerability assessment to determine 
both immediate and future threats due to climate change. After determining their current carbon footprint 
and the risks, the municipality spells out specific reduction goals or targets. With this work completed, the 
next step is to draft and formally adopt a climate action plan that includes the baseline measurements, risks 
and vulnerabilities, and the municipality's goals — but the bulk of a CAP is dedicated to how they plan to 
achieve those goals. Municipalities need to outline broad strategies and specific actions that focus both on 
mitigative and adaptive measures,  such as those shown in attachments A and B. 

https://www.umces.edu/sites/default/files/Contemporary%20climatic%20analogs_NatureComm.pdf
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Greenhouse Gas Inventories
To best understand and analyze their greenhouse gas (GHG) emissions, municipalities need to do regular 
GHG inventories and to use consistent data so they can compare progress over time. The Greenhouse Gas 
Protocol classifies sources of GHG emissions into three scopes7: 

• Scope 1 includes direct emissions released within the reporting municipality, including mobile 
sources owned by or operated within the municipality. This includes combustion of fuel to heat 
buildings or power a municipality’s fleet, but it also includes things that may be overlooked, such as 
releases of refrigerants, and use of synthetic fertilizers. 

• Scope 2 includes indirect emissions from electricity, heat, cooling, and steam purchased and used in 
the municipality, such as electricity purchased from a utility company. Scopes 1 and 2 are directly 
related to the actions of the municipality and make up the core reporting. 

• Scope 3 deals with indirect GHG emissions that are not purchased or emitted by the entity, but 
have a significant relation to its actions, such as 'upstream emissions' from the production or 
transportation of food and other products that come from outside the municipality. 

Although these protocols simplify GHG reporting, some emissions are more difficult to categorize and 
track. Measuring emissions from vehicles, including planes and trains, is complex as they often travel 
through several municipalities and can originate from outside the city. As a result, their emissions often 
go uncalculated. Methane leaks from gas mains and compressor stations are a major factor, and refrigerant 
leaks from homes and businesses also can be difficult to measure and track. 

GHG inventories provide benchmarks that allow municipalities to track emission trends and monitor prog-
ress over time. Benchmarking allows comparison to accepted standards and to comparable companies or 
cities. It can help identify the sectors (such as industry, residential, or transportation) where they have been 
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successful in reducing GHG emissions and those where they need the most improvement. Local governments 
can encourage benchmarking among businesses or municipalities to promote GHG reduction competition 
which will lead to public awareness, lower emissions, and greater accountability. In order for these compari-
sons to be meaningful, however, measurements and calculations must use the same methods each time.

To evaluate changes, consider not only direct emissions but carbon intensity, the amount of GHG generat-
ed for a given population, area, or production output. For example, if an energy-efficient company draws 
business away from less-efficient companies, the growing company's emissions increase, but total emissions 
are lower. Suburban areas generally have a much higher carbon intensity than cities, where people generally 
live closer to shops, jobs, food, and other services. Again, if more people move to a city, the city's emissions 
increase but the result is lower total GHG emissions. 

Lehigh Valley Climate Action Plan
In addition to the efforts underway in Allentown, Bethlehem, and Easton, collaborating on a Valley-wide 
plan and pooling resources would benefit the entire region. There are 62 municipalities in the Lehigh Valley, 
each with varying access to funding, resources, and time needed to create effective climate action plans. 
Valley-wide planning could streamline the planning process and simplify collection of GHG emissions data. 
When completing a greenhouse gas inventory, for example, it would be more efficient to ask for Valley-wide 
data broken down by county and municipality than for each municipality to request their data separately. 
Additionally, some of the largest emitters, like vehicles on highways, industries, and warehouses, exist in 
between and across municipalities. 

Climate Change Mitigation Strategies
So what actions can municipalities take to actually reduce GHG 
emissions and get individuals and businesses to reduce their emis-
sions? Climate change is a global problem that may seem nearly 
impossible to solve through local and individual action. However, 
when dealing with climate change it is important to have a “Think 
globally, act locally” mindset. Big global problems can be daunting, 
but making changes in the local community can have a multitude of 
effects on the global stage. The good news is that there is a lot that 
communities can do at the local level to mitigate climate change8, 9 
and reduce emissions. 

We identified five broad sectors for action: Energy, Transportation, 
Land Use, Community Engagement & Education, and Resource 
& Waste Management. Within these categories, there are many 
specific actions that a municipality can take to reduce emissions. It 
is important to note, however, that these sectors are highly interde-
pendent. Following are brief descriptions of the five sectors: 

Energy – Energy for electricity and heating account for about 25% of global GHG emissions.10 Municipalities can 
switch to renewable energy sources, and encourage residents to do the same. 

Transportation – This sector accounts for about 14% of global emissions10. Implementing innovative ideas would 
allow more people to have access to alternative methods of transportation. 

SPOTLIGHT STORY: 

EASTON COMPOST PROGRAM
In July 2018, Easton started a compost 
program at the Easton Public Market. 
Residents can register for a free com-
post bucket, then bring their collected 
scraps to the Easton Public Market on 
Saturday mornings. In exchange, resi-
dents receive free finished compost.

Accepted items include fruit and 
vegetables, meat, dairy, and seafood, 
flowers, rice and pasta, and bedding 
from animals.

Over 10,000 pounds of food waste 
were diverted from the landfill in the 
first six months of operation.8,9 
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Land Use – Land development practices have a substantial impact 
on GHG emissions. For example, compact, mixed-use development 
allows residents to travel shorter distances between where they live, 
work, shop, and carry out other activities. In addition, conventional 
agriculture emits far more GHG than organic agriculture, which 
actually sequesters carbon into the soil. (24% of total global GHG 
emissions are due to agriculture and forestry.) For some municipal-
ities in the Lehigh Valley, agriculture is a vital part of the economy 
which makes it very important to educate farmers on sustainable 
solutions and provide incentives to encourage them to convert to 
organic growing. 

Community Engagement & Education – A variety of approach-
es can help raise public awareness, such as events, integration of 
sustainability in education, and public involvement in town hall 
meetings, or surveys.11

Resource & Waste Management – It is projected that climate 
shifts will reduce the availability of resources such as water and 
food. Preservation and conservation are important for protecting 
resources for the future. In addition, waste management can help 
keep waterways, ecosystems, and green spaces clean and safe. 

Co-Benefits
Co-benefits are the positive benefits associated with or related to the reduction of GHG emissions. The 
co-benefits associated with mitigation actions affect many different aspects of society. For example, by in-
stalling green roofs not only are buildings helping reduce their GHG emissions but also improve air quality, 
and reduce heat island effect. Below we have created a key that defines and identifies the different co-ben-
efits that relate to specific actions. Although they provide additional benefits from actions that mitigate 
climate change, each of these areas is also important in its own right. 

Cost Savings 
This icon indicates actions where the municipality, businesses, or individuals can save money immediately 
or in the future. Some savings can include, but are not limited to, energy savings, labor, and transportation 
costs.

Job Creation 
This icon indicates actions with the potential to create more jobs. It presents the opportunity for a new mar-
ket to be developed or for another market to grow in size. It has the potential to create sustainable economic 
growth. Through job creation, more opportunities are made available to members of the community which 
can help improve their livelihoods. 

Safety 
This icon marks actions that mitigate hazards, such as improving relationships and interactions between 
motorists and pedestrians and bicyclists; this reduces risks of injury and enhances individuals’ feelings of 

SPOTLIGHT STORY: 

BETHLEHEM'S SWITCH 
TO LED LIGHTING

Between 2006 and 2013, the City of 
Bethlehem replaced 4,000 streetlights 
and all traffic lights with LEDs, allowing 
them to reduce energy use and save 
money. It was projected that the street-
light replacement in 2013 would pay for 
itself within 10 years, then cut Bethle-
hem’s lighting costs from $1.5 million to 
$500,000 annually. The 2006 traffic light 
replacement allowed the city to reduce 
its GHG emissions by 6%. Despite 
leading to a relatively small reduction in 
total GHG emissions, these projects are 
significant in allowing the city to set a 
good example for the community while 
reducing expenses.11
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safety as they go about their daily activities—top concerns for many municipalities. Additionally, they help 
reduce the frequency and severity of future life-threatening disasters associated with climate change. 

Community 
This icon identifies actions that increase community engagement and awareness and encourage sustainable 
action at the community and individual levels. They build a sense of community and aim to create a more 
trusting and unified place to live and work. These actions may also enhance community culture and charac-
ter by maintaining and restoring buildings and land of historical significance.

Equity & Accessibility 
This icon denotes actions that can help create a more equitable community where people have fair access to 
similar opportunities. Implementing these actions can lead to increased awareness and participation among 
the community as a whole. This can be achieved through education on climate issues and solutions along 
with increased availability of alternative transportation. 

Health 
This icon marks an action with health benefits. Reducing use of carbon-emitting vehicles encourages indi-
viduals to find active modes of transportation such as bicycling, walking, or running. Eating less meat and 
more organic and plant-based foods has been shown to improve 
health, while also reducing carbon and methane emissions. Ensur-
ing a healthy, clean environment can have overall health benefits 
to members of the community. For instance, better air quality and 
access to cleaner water can decrease health risks, such as asthma. 12

Reduced Pollution 
This icon denotes an action that reduces pollution and/or works 
to remediate the effects from pollution. Increased GHG emissions 
pollute our atmosphere, and excess stormwater runoff pollutes 
our waterways. Positive side-effects range from improved air and 
water quality to better public health.  

Land and Wildlife 
This icon indicates an action that helps preserve land and wildlife 
in addition to mitigating climate change. Some actions can include 
preservation of ecosystems, restoration efforts, and/or prevention 
of habitat destruction. Natural vegetation and wildlife play an 
important role in providing ecosystem services, which are benefits 
that humans receive from the ecosystems. 

Climate Change Adaptation Strategies
In order to address and cope with upcoming changes, municipalities should conduct a vulnerability assess-
ment to identify the events most likely to occur and the areas most likely to be affected in their community. 
Once vulnerabilities are known, the municipality can design adaptation solutions. Strategies to adapt to 
the changing are just as important as those designed to mitigate further damage. These are key elements of 

SPOTLIGHT STORY: 

MILLERSVILLE UNIVERSITY 
ZERO ENERGY BUILDING

Millersville University’s Lombardo 
Welcome Center is the first zero-ener-
gy building in the state. To be certified 
as zero-energy, it had to produce all of 
its own energy for an entire year—and 
during the first year, it produced 75% 
more energy than it consumed!

Several technologies were used includ-
ing solar panels to produce energy and 
geothermal heat pumps, LED lights, and 
radiant floor heating to improve energy 
efficiency.12
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municipalities' responsibility to protect and maintain the health, financial stability, and safety of the com-
munity.

Specific adaptation strategies will be different for each municipality based on what particular threats that 
community faces. However, all plans should consider some key overlapping factors when developing their 
climate action plans. The areas within the municipality that are most vulnerable should have priority in 
terms of resource allocation and adaptation strategies. For example, low-income residents who are less 
likely to have adequate cooling systems will be highly vulnerable to extreme heat events, and should be 
prioritized as the frequency of these events increases. For example, municipalities can take action to pre-
vent flooding of low-lying roads. Adaptation planning should focus both on immediate threats as well as 
preventative measures for future events. Being proactive, whether that be by raising roads or building sea 
walls, will enable a municipality to become more resilient and better able to face future disasters or climate 
changes. See attachment B for a list of some climate change adaptation strategies that municipalities can 
implement to reduce the effects of climate change. 

Conclusion
Climate change is, arguably, the most complex, threatening problem that we face today, and we are running 
out of time to act. Most everyday actions contribute, at least in part, to greenhouse gas emissions — actions 
such as driving your car, heating or lighting your home, throwing out your garbage, choosing your food, 
shopping for clothes, and using technology. Despite the challenges, immediate action is necessary, and 
collaborations between governments, institutions, industry, individuals, and businesses are making a dif-
ference. Cities throughout the country have led by example and their efforts and successes serve as models 
that other regions such as the Lehigh Valley can follow. While progress has slowed recently in the Valley in 
terms of climate action, now is the time for that to change. 

Municipalities have an opportunity to create climate action plans that will benefit not only local residents, 
but also play an important role in the larger context. It might be hard to see how one individual or munici-
pality’s efforts to curb the effects of climate change can really make a difference, but smaller actions lead to 
bigger ones. Individual action can influence peers and beyond, just as one municipality’s actions can influ-
ence and drive other towns to take action. 

The Lehigh Valley is the third most populous metropolitan area in Pennsylvania. It is in a position to create a 
plan that not only has a significant impact on GHG reduction, but also inspires other, smaller municipalities 
to make change as well. A climate action plan is a necessary step that allows each municipality to assess vul-
nerabilities and develop strategies tailored to their community. At the same time Valley-wide planning will 
streamline and simplify collection of energy emissions data, laying the groundwork for a Valley-wide climate 
action plan. 

Local leaders need to come together and seriously make climate change a priority. Future generations de-
pend on immediate action.
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Additional Resources

Global Covenant of Mayors – The Global Covenant of Mayors provides resources for reporting 
emissions data, setting reduction targets, and creating climate mitigation and adaptation plans.  
www.globalcovenantofmayors.org 

Greenhouse Gas Protocol – The Greenhouse Gas Protocol, written by the World Resources Institute, pro-
vides tools and standards for measuring and tracking greenhouse gas emissions.  ghgprotocol.org 

Local Governments for Sustainability – ICLEI, originally founded as the International Council for Local 
Environmental Initiatives, has a number of resources for local governments working on climate action 
planning.  icleiusa.org 

Environmental Protection Agency [EPA] – Among the many resources offered by the EPA, the following 
may be helpful to climate action planners looking at the co-benefits of energy efficiency and renewable 
energy:

• Quantifying the Multiple Benefits of Energy Efficiency and Renewable Energy: A Guide for 
State and Local Governments 

• Estimating the Health Benefits per Kilowatt-Hour of Energy Efficiency and Renewable Energy 
– Energy Resources for State, Local, and Tribal Governments 

Notes

1 The Keeling Curve. Scripps Institution of Oceanography. scripps.ucsd.edu/programs/keelingcurve
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https://www.epa.gov/statelocalenergy/quantifying-multiple-benefits-energy-efficiency-and-renewable-energy-full-report
https://www.epa.gov/statelocalenergy/quantifying-multiple-benefits-energy-efficiency-and-renewable-energy-full-report
https://www.epa.gov/statelocalenergy/estimating-health-benefits-kilowatt-hour-energy-efficiency-and-renewable-energy
https://www.epa.gov/statelocalenergy/estimating-health-benefits-kilowatt-hour-energy-efficiency-and-renewable-energy
http://scripps.ucsd.edu/programs/keelingcurve
http://www.ucsusa.org/sites/default/files/legacy/assets/documents/global_warming/Exec-Summary_Climate-Change-in-Pennsylvania.pdf
http://www.depgreenport.state.pa.us/elibrary/GetDocument?docId=5002&DocName=2015%20PENNSYLVANIA%20CLIMATE%20IMPACTS%20ASSESSMENT%20UPDATE.PDF%20
http://www.depgreenport.state.pa.us/elibrary/GetDocument?docId=5002&DocName=2015%20PENNSYLVANIA%20CLIMATE%20IMPACTS%20ASSESSMENT%20UPDATE.PDF%20
http://www.ncdc.noaa.gov/temp-and-precip/us-maps
http://www.lehighvalleylive.com/weather/2018/07/climate_change_in_the_lehigh_valley.html
http://www.globalcovenantofmayors.org/our-initiatives/data4cities/common-global-reporting-framework
http://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf
http://eastonfarmersmarket.com/2019/05/cool-the-climate-compost
http://eastonfarmersmarket.com/easton-compost-program
http://www.epa.gov/ghgemissions/global- greenhouse-gas-emissions-data
http://www.lehighvalleylive.com/bethlehem/2013/10/bethlehem_streetlights_upgrade.html
http://www.millersville.edu/sustainability/sustainable-campus/buildings-and-energy/nzeb.php
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Energy
1 Increase Energy Efficiency of Buildings

Buildings and construction use a significant amount of energy and are a main contributor to greenhouse 
gas emissions. Creating more efficient buildings can drastically reduce GHG emissions.

1.1-1
 Encourage owners to 

retrofit buildings 
  

Retrofitting buildings can help a city save both money and resources by 
adding modifications to existing buildings to be more energy efficient as 
opposed to building entirely new ones. 
• Albany, CA has emphasized the importance of retrofitting buildings to 

create more energy efficient buildings. They specifically plan to identify and 
develop low-cost financing products to encourage investment in retrofitting 
and energy efficient buildings.1 

1.1-2
Encourage developers 
to repurpose buildings

  

Repurposing helps the environment by reducing the amount of waste headed 
to landfills while also reducing the amount of virgin material needed for a 
project. Additionally, repurposing existing buildings eliminates the need to 
expand development into areas inhabited by wildlife.
• The Simon Silk Mill in Easton was repurposed to contain 160 apartments 

and over 20 businesses. 2

1.1-3
Construct more 

green roofs 
  

Green roofs are building roofs covered in plants or vegetation. They can 
reduce a building’s energy usage by lowering heating and cooling costs 
thereby reducing its GHG emissions, and the plants themselves remove CO2 
and pollutants from the air as well. They can also help to reduce stormwater 
runoff and minimize the heat island effect common to cities. 
• Chicago’s CAP includes a plan to add 6,000 more green roofs by 2020. 

Green roofs/rooftop gardens can help moderate roof temperature, create 
more insulation and help reduce the heat island effect in cities.3 

1.1-4
Upgrade street and 

traffic lights to energy-
efficient LEDs 

 

LED lights use over 75% less energy than traditional incandescent lighting, so 
making the transition will not only significantly reduce a City’s GHG emissions, 
but also save the city money in the long run.
• Whitefish, MT, replaced high-pressure sodium decorative streetlights were 

$185,120, due to lower energy usage and longer lifespan of the LEDs.4

• Bethlehem, PA changed all traffic lights to LEDs in 2006, with an estimated 
saving of $85,000/yr. In 2013, the city replaced a majority of its streetlights 
with LEDs. After the initial costs are paid off in 10 years, the city anticipates 
a reduction in energy costs from $1.3 million/yr to $500,000/yr.5 

1.1-5
Encourage passive 

building construction
  

Passive buildings attain a level of energy efficiency that is significantly higher 
than LEED standard, which contributes to their greatly reduced ecological 
footprint. They maximize solar heat gain in winter and minimize it in summer.
• DOE Zero Energy Ready Home program allows for homes to become 

40-50% more efficient. Collaboration with the Passive House Institute 
U.S. (PHIUS) can certify homes and buildings to help reduce their carbon 
footprints and save on energy bills.6,7

1.1-6
Preserve buildings’ 
cultural and historic 

significance 

Establishing cultural and historical significance for underutilized or abandoned 
buildings encourage adaptive reuse as opposed to demolition. Tax credits are 
available through the National Register of Historic Places (NRHP) to help fund 
large scale projects.8

Attachment A: Mitigation Strategies
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1.1-7

Encourage businesses 
and homeowners to 
upgrade appliances 

and conduct building 
energy audits

 

Energy audits provide insight into a building’s current energy use and can help 
identify energy-saving opportunities; in addition, energy audits create new job 
opportunities. 
• In 2016, Midland, TX had a total of 34 Energy Star-certified buildings. This 

resulted in approximately $2.1 million in energy savings over the course 
of the year. In addition, the city has made strides towards increasing 
efficiency in schools by conducting energy audits of the schools’ water 
usage, HVAC systems, and occupancy patterns.9

• Energy Star offers a wide range of resources that allow homes and 
businesses to take steps towards improving their energy efficiency.10 

1.2 Switch to Renewable Energy
Renewable energy sources produce little or no GHG emissions and offer sustainable, reliable energy 
and reduce pollution to create a healthier environment.

1.2-1

Encourage residents 
and businesses to 

switch to renewable 
energy sources  

   

If a practice is made convenient, and economically feasible, people are more 
likely to do it. And financial incentives make switching to renewable energy 
feasible for those who may not be able to afford the upfront costs. Fully 
implement C-PACE (Commercial Property Assessed Clean Energy) in the 
Lehigh Valley which helps commercial businesses gain long-term financing for 
improving building energy efficiency.
• Fairfield, CT has adopted the C-PACE program that works with 

commercial, industrial, and multi-family property owners. Fairfield also 
created a program called Solarize Fairfield, which offers discounts on 
installing solar, tax credits, and clear options for financing solar panels.11

• See endnotes to direct you to the database for state incentives for 
renewable energy and energy efficiency.12

1.2-2
Convert municipal 

energy usage to 100% 
renewable  
  

Positive changes at the City level raise awareness about climate change and 
encourage community members to make changes themselves.
• In 2017, the City of Chicago pledged to convert all 900 of its municipal 

buildings to renewable energy by 2025. The buildings account for 
approximately 8% of citywide total energy usage. It plans to achieve 
this goal through the use of renewable energy credits, utility-supplied 
renewable energy, and the use of on-site energy generation.13

1.2-3
Investigate use 

of biofuels  
 

Though still relatively new, the technology and efficiency behind biofuels have 
advanced, and these renewable and entirely-sustainable fuels can replace 
coal, oil, and natural gas in many applications.
• Pittsburgh, PA included in its CAP the possibility of investing in an 

anaerobic digester that uses waste organic material diverted from landfills 
to create biogas for use as an alternative energy source.14

1.2-4

Measure, track, and 
report city energy 
usage and GHG 

emissions consistently
 

Regularly tracking data for energy usage and emissions allows cities and 
property owners to compare their current practices with previous years’, 
monitor their progress, and observe patterns over time. And making this 
information public, encourages the community to act more sustainably.
• Whitefish, MT has proposed hiring a city staff member to keep track of 

efficiency improvements as well as reducing GHG emissions.4

• The Global Covenant of Mayors require participating cities to regularly 
track GHG emissions as a way for the cities to identify what is working or 
not working and to encourage benchmarking among cities.15
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Transportation
2.1 Make the City More Pedestrian- and Bike-Friendly 

Using alternative Transportation like biking and walking reduces air pollution, promotes a healthy and 
active lifestyle, creates a sense of community, and most importantly, reduces GHG emissions.

2.1-1
 Create more bike 
lanes and paths 

   

Investing in and improving the City’s bike infrastructure can reduce the number 
of cars on the road and therefore, reduce the City’s emissions. Improving 
safety measures for bicyclists also encourages more individuals to switch from 
driving to biking, which promotes a healthy lifestyle and community.
• The Link Trail Network launched in 2018 in the LV in an effort to bring 

additional trail miles to the Valley and to make connections between the 
trails thereby allowing for easier travel.16 

• Whitefish, MT has created 13.6 miles of bike paths, 3 miles of bike lanes on 
City streets, and 3 bike/pedestrian bridges and has strategies to expand 
upon this infrastructure as of their 2018 Climate Action Plan.4

2.1-2
Construct more 
walking paths 

   

Improved pedestrian infrastructure, including safer sidewalks free of obstacles 
or level changes and curb ramps, provides residents with a safe and 
accessible alternative to motorized travel while also increasing exercise and 
time in nature.
• The Link Trail Network in the Lehigh Valley is also working to make the 

region more pedestrian and biker friendly.
• Roanoke, VA's 2015 CAP, includes plans to develop a Regional Pedestrian 

Plan connecting and improving the infrastructure related to sidewalks, 
greenways, trails, and paths.17

2.1-3
Develop and 

implement “Complete 
Streets”  
    

Headed by Smart Growth America, the National Coalition of Complete Streets 
designs streets “to enable safe access for all users, including pedestrians, 
bicyclists, transit riders, and motorists.”18

• Cleveland Heights, OH, Fairfield, CT, and Amherst, MA are among the 
leaders at the forefront of this initiative.19

2.1-4
Add bike racks 

throughout the City 
   

The addition of bike racks, and sheltered bike racks particularly, makes transit 
via biking easier, encourages a more biker/walker friendly community, and 
raises awareness about the need for alternative transportation.
• Easton, PA has declared its initiative to increase its number of bike racks 

and wants to do so artistically. Bethlehem’s southside community has also 
installed several artistic bike racks.20 

• Milwaukee, WI purchased ~4,000 new bike racks in 2019 to be installed 
throughout the city in the coming years.21

2.1-5 Lower city speed limits  
    

Reducing speed limits increases the safety of all road users while reducing 
fuel consumption.
• Portland, OR; Los Angeles, CA; and Boston, MA were among the first to 

adopt laws lowering speed limits, but others are following suit.22

• In 2016, Portland also passed a Vision Zero initiative committed to 
reducing speed limits and all forms of traffic violence.23

2.1-6
Provide free education 

on bike-safety  
    

Educating bikers and motorists alike ensures the safety of everyone involved 
and improves the relationship between all street users, and therefore, offers 
an increased sense of community. This is especially important and beneficial 
for youth.
• Whitefish, MT outlined this as a strategy in their 2018 Climate Action Plan4
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2.2 Support Better Public Transit
Enhanced public transit can reduce the number of individual vehicles, help improve air quality in a 
community, and reduce GHG emissions. It can also lead to a more equitable community as more 
people gain access to public transportation.

2.2-1
Encourage planners 
to improve bus route 

efficiency & frequency  
   

Increasing the reliability and accessibility of buses/trains/subways makes 
public transit a more feasible option for commuters and City residents.
• Seattle, WA has put forth efforts to improve and prioritize public transit. 

Certain streets, labeled “transit-only corridors,” are blocked off to other 
traffic during morning and afternoon rushes. And “bus bulbs, transit 
islands, and queue jumps” were created to increase efficiency.24

2.2-2
Make transit 

information visible 
    

 
“Advertising” routes and departure & travel times encourages people to travel 
via public transit and increases transit use. 

2.3 Create User-Friendly Ride-Sharing Programs
Ride-sharing programs reduce the number of cars on the road which can create a healthier 
environment, more community engagement, and more equitable sources of transportation.

2.3-1
Develop an accessible 
bike-sharing program  

    

Bike-sharing offers residents and commuters an inexpensive, accessible, and 
environmentally conscious mode of transportation.
• Successful programs operate in large cities like Washington, DC and New 

York, NY and in smaller cities like Chattanooga, TN and Bethlehem, PA.25,26

2.3-2
Create an accessible 

car-share service  
    

Car-sharing reduces the total number of cars on the road, encourages 
residents to consider alternative modes of transportation first. Electric or fuel-
efficient vehicles reduce GHG emissions even further.
• Enterprise CarShare in Philadelphia provides vehicles across the city for 

low hourly and daily rates.27 

2.4 Incentivize Sustainable Transportation Practices
Driving more efficiently, carpooling, or using alternative methods of transportation can reduce a City’s 
GHG emissions and create a healthier environment with improved air quality and water quality.

2.4-1
Incentivize use of 
hybrid & electric 

vehicles 

Offering free or reduced parking, more refueling stations, and alternative-fuel 
lanes are just a few of the many ways to encourage residents to switch to 
low-emission vehicles. To yield more positive results, newly installed refueling 
stations should be powered by renewable energy.
• Hermosa Beach, CA provides free public parking to all electric vehicles and 

a growing number of City- and commercially- owned charging stations.28

2.4-2
Reward walkers, 

bikers, & transit users  
 

Incentivizing alternative transportation options makes the transition more 
appealing and feasible for individuals. 
• 'Incentrip' is a new app (being piloted in Baltimore, MD and Washington, 

DC) that allows users to plug in a destination and see a variety of travel 
options, such as walking, public transit, or biking, with information about 
the length, time, environmental impact, and “points” earned for each. 
Reward points can then be exchanged for prizes.29

2.4-3
Encourage carpooling  

    

Where possible, designate high-occupancy vehicle (HOV) lanes and preferred 
parking as rewards for those who reduce emissions by carpooling.
• Scoop Technologies aims to match neighbors and workers with similar 

commutes. The app is reportedly reliable and environmentally-conscious, 
and has been successful in Oakland, CA and Pittsburgh, PA.30
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2.5 Increase Efficiency of Municipal Fleet and Operations
More fuel-efficient vehicles and efficient driving practices will not only reduce GHG emissions, it will cut 
expenses and serve as positive a example for residents and businesses.

2.5-1

Replace cars and light 
trucks with electric or 
no-emission vehicles 

or bikes where 
possible  

   

Municipal fleets account for a significant part of the municipality’s emissions, 
and greening the fleet has a direct impact on reducing the City’s carbon 
footprint and improving air quality. And it has the indirect impact of leading by 
example to raise awareness and model sustainable choices for City residents.
• Pottstown, PA decided to replace conventionally-fueled vehicles with 

low-emission vehicles after baseline inventories showed that their fleet 
produced nearly one-third of the Borough’s energy costs and emissions.31 

• Pittsburgh, PA has committed to a fossil-fuel-free fleet (1,100 vehicles) by 
2030 as of their 2017 Climate Action Plan revision13

2.5-2
Provide and require 

EcoDriving training for 
municipal staff  

  

 
Promoting sustainable driving practices reduces emissions, saves money, 
and raises awareness, thereby encouraging others to follow suit. Some cities 
already have programs in place and others have outlined plans to add them.
• The city of Dortmund, Germany now requires all City employees to 

complete training for fuel efficient driving.32

2.5-3
Implement anti-idling 

policies  
  

Leaving a vehicle idling wastes fuel (and money) while also polluting the air. 
Anti-idling policies can improve public health and protect the environment 
while reducing a City’s carbon footprint
• In 2006, the EPA published a compilation of state, county, and local anti-

Idling regulations.33

• In 2009, Cleveland, OH enacted ordinance no. 207-09 in an effort to reduce 
vehicle idling.34

Land Use
3.1 Create Green Infrastructure 

Green infrastructure can help increase resilience to increased rainfall and severe storm events while it 
helps improve air quality, water quality, and overall health of the community.

3.1-1
Construct more green 

spaces, new parks, 
rain gardens.  

   

Green spaces remove carbon dioxide from the atmosphere, improve air 
quality, mitigate stormwater, enhance the surrounding community, and expand 
habitats. Community gardens could also be a form of green space and provide 
fresh produce to local people. 
• Pottstown, PA included an action to expand the number of community 

gardens in their 2017 Sustainability Plan focusing on the social and 
environmental benefits of increasing green spaces which include improved 
health and wellness and an increased sense of community.31

3.2 Land and Building Redevelopment 
The City can significantly reduce GHG emissions by redeveloping land to preserve ecosystems and 
resources as well as redeveloping buildings to achieve higher levels of energy efficiency. 

3.2-1

Require sustainability 
impact assessments 
for new construction 

and renovations  
    

Sustainability impact assessments consider the impacts that projects will 
have on the community and environment. Once areas of negative impact are 
identified, steps can be taken to change or reduce those effects. 
• In 2018, interns at the Alliance for Sustainable Communities-Lehigh Valley 

developed a sustainability impact assessment process, focusing on the 
proposed Da Vinci Science Center in Easton.35
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3.2-2
Update codes to 

require high energy 
efficiency buildings  

  

Increasing standards for buildings’ energy efficiency reduces the City’s GHG 
emissions, encourages competition amongst businesses, and ultimately, saves 
money. According to one study, “the potential impact of a national building 
energy-rating and disclosure policy would be an energy savings for U.S. 
building owners totaling approximately $18 billion.36

• In 2012, Philadelphia, PA passed an Energy Benchmarking and Disclosure 
Law requiring large commercial and multifamily buildings to track, report, 
and make transparent their energy and water usage annually.37

• Boulder, CO has plans to update its Boulder Energy Conservation Code 
with the goal of net-zero energy construction by 2031.38

3.2-3

Encourage mixed-
use development and 

compact building 
designs 

   

Mixed-use development and compact building increases an area’s walkability 
and decreases the necessary distance traveled between various amenities. It 
also creates a sense of community as more time is spent interacting, walking 
outside, and at local shops. 
• The Belmont Dairy project, in Portland, OR, turned an abandoned dairy into 

a thriving community. Inside the building, new apartments, a grocery store, 
and other stores all in a walkable-friendly community. In addition, lower 
income housing was attached to the newly renovated building.39

 

 

3.3-3

Switch to organic 
management of all 

municipal land  
   

Sustainable land management reduces GHG emissions from fertilizers, 
protects our health and environment, and increases soil health and resiliency.40

• In 2012, the city of Durango, CO passed the Organically Managed Lands 
Program, the goal of which is to extend organic management practices to 
all City lands and minimize the use of synthetic fertilizers and pesticides.41

 

3.3 Support and Encourage Healthy Agricultural Practices.
The City should encourage sustainable farming and landscape management techniques to help 
conserve resources.

 

3.3-1
Encourage low-till 

practices  
  

Land is often tilled before planting, but tilling releases CO2 and also affects soil 
health and reduces water infiltration, which could lead to excess runoff.  

3.3-2
Encourage crop 

rotation and cultivating 
a variety of crops  

  

Crop rotation on farms minimizes the need for synthetic fertilizer use, thereby 
reducing GHG emissions, erosion, and water pollution, while improving soil 
structure and health.
This is difficult for municipalities to mandate, but can be encouraged by 
offering education. 
• The Sustainable Agriculture Research and Education organization has 

branches across the nation to make agriculture more sustainable.42

3.3-3

Encourage farmers 
to adopt organic and 
sustainable growing 

practices  
   

Sustainable land management increases land productivity while also 
maintaining soil stability and resiliency and protecting our environment and 
natural resources.43 

3.3.4
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Community Engagement & Education
4.1 Educate the Community on Climate-Related Issues

Public education can give community members the tools they need to make changes in their own lives 
as well as participate more in local climate issues.

4.1-1
Raise awareness on 
sustainability topics  

   

Use educational and interactive events to engage the community and increase 
awareness about issues and possible solutions on topics such as renewable 
energy, energy conservation, and alternative transportation.
• The city of Whitefish, MT held community information sessions run by 

renewable energy experts, public forums with local leaders (mayor, school 
district curriculum director, Glacier National Park superintendent)4

4.1-2

Provide information 
about climate 

action planning at 
community events  

   

Performing outreach at community events and providing information about 
upcoming changes encourages individuals to support the CAP and take actions 
at an individual level by reducing their energy usage or recycling, for example. 
• Committee members for Pottstown PA’s CAP set up information tables at 

community events, with posters about the plan and handouts of the plan’s 
executive summary. 

• They also incorporated a goal into the CAP to “use community events, 
displays, newspapers, web pages, and social media to inform the public 
about sustainability”.31

4.2 Incorporate Community Input and Feedback on Potential Impacts
Identifying local impacts helps the municipality better understand which areas need more attention and 
funding. It is also a good way to engage the community with climate issues.

4.2-1
Complete a 
vulnerability 
assessment  

  

A vulnerability assessment allows a region to recognize areas that are most at 
risk and target those areas when implementing adaptations. Knowing about 
potential hazards avoids high costs associated with repairing damage caused 
by climate related events. 
• The City of Easton completed a vulnerability assessment and identified 

vulnerabilities to threats posed by the changing climate.44

4.2-2
Survey and interview 
community members 

Community input is a valuable first step to gauge willingness and knowledge on 
climate change issues. Potential topics or questions include how individuals feel 
about climate change, which actions they deem most important, and what steps 
they’re willing to take.
• Pottstown’s committee created an interactive poster survey in which 

nine actions being considered for the plan were shown on a poster and 
community members received stickers to vote for their top three choices.31

Other more extensive surveys could be distributed through mail, social media, 
and by telephone.

4.2-3
Recognize people and 
businesses that take 
sustainable actions 

  

Sharing success stories establishes a sense of community, demonstrates the 
feasibility of actions outlined within a climate action plan, and encourages a 
“race to the top”
• Whitefish, MT included stories and quotes about locals including a Glacier 

National Park Ranger who saw the effects of climate change on melting 
snowpack, a high school student who campaigned for no-idling zones 
outside of schools, parents and students participating in a Bike to School 
Day event.4
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4.3 Create Policies and Programs to Promote Sustainable Practices
Sustainable policies create a healthier community and encourage residents to adopt more sustainable 
actions in their everyday lives. This also helps reduce pollution and creates healthier environments.

4.3-1

Encourage 
businesses to charge 
for single-use plastics  

  

Explore new and innovative ways to discourage use of single-use plastic items. 
• Narberth, PA passed an ordinance in 2018 that requires businesses 

to charge a 10-cent fee for single-use plastic bags and prohibits the 
distribution of single use straws.45

4.3-2

Explore ways to 
encourage use of 

reusable bags  
  

Although a study found that fees on plastic bags are more effective than 
discounts or rewards for reusable bags, incentives provide another way to 
encourage customers to use reusable items until the temporary restriction on 
banning plastic bags in Pennsylvania is lifted.46 
• Some stores offer a discount for each reusable bag a customer uses.47

4.3-4

Educate community 
members on the 
benefits of plant-
based nutrition  

    

Raising animals for food requires enormous amounts of land, food, energy, and 
water while transitioning to a plant-based diet has the potential to massively 
reduce the carbon footprint. 
• The International Plant-Based Nutrition Healthcare Conference based in 

Oakland, CA is hosting 5 workshops in September 2019 to educate the 
public on the benefits of plant-based dieting and how to get started48

4.3-5

Encourage 
community members 
to buy organic and to 

buy local  
  

Organic farming is more sustainable than its conventional counterpart because 
it avoids any soil or water contamination, increases biodiversity, and reduces 
greenhouse gas emissions.49 Buying local means less GHG emissions due to 
less food transportation and more money in the local economy.
• Austin, TX’s Sustainable Food Center and Salt Lake City’s Food Policy 

Task Force are just a few ways U.S. Cities are leading the way in food 
sustainability 50

4.3-6

Create sustainable 
purchasing policies 
with preference for 
local and organic  

 

Creating a sustainable purchasing policy for municipal purchases sets a good 
example of environmental consciousness for the larger community.
• State College created an Environmentally Preferable Purchasing Policy 

to incorporate environmental considerations into their normal purchasing 
processes.51

• Woodbury County, IA, adopted a purchasing preference for local, organic 
food for all county agencies and institutions.52

4.3-7
Implement and 

advertise a “Buy 
Local” campaign  

  

Local markets and products that support sustainable practices can have 
positive effects on the local economy surrounding community. And buying local 
from local businesses reduces GHG emissions as well.
• The Lehigh Valley has a wide history of successful farmers’ markets. 

Allentown, Bethlehem, and Easton each have their own established weekly 
markets, and there is room for growth53

4.4 Partner with Local Institutions
Partnerships with local institutions can lead to more community engagement as well as foster the 
growth of new ideas from new and different perspectives.

4.4-1

Encourage 
businesses and 

institutions to develop 
climate action plans  

    

Large businesses and institutions like colleges, universities, hospitals, 
and school systems are responsible for a significant amount of the host 
municipality’s emissions. By creating a plan for substantial reduction, they not 
only reduce emissions but set a good example for the rest of the community. 
• Lafayette College, located in Easton, developed a Climate Action Plan with a 

goal of carbon neutrality by 2035.54
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4.4-2

Include climate 
change and climate 
action planning in 
school curriculum  

 

Students and future generations will be largely impacted by the effects of 
climate change. They will also be tasked with finding solutions, and they 
need to be educated on the issue in order to do so. Including climate change 
discussion and action in school curriculum invites them to become part of an 
environmentally-conscious community. 
• From 2014–2016, the Alliance for Sustainable Communities finished several 

projects exploring ways to integrate climate and sustainability in schools55 

• NASA’s Climate website has several resources for teaching about climate 
change. See endnotes and visit their website to learn more.56

4.4-3

Partner with local 
public event sponsors 
to educate the public 

on sustainability  
  

Local institutions often have the resources and space to hold community 
events. Engaging institutions in municipal climate action efforts promotes 
cooperation and support within the community. 
• The Whitefish School District manages a new net-zero facility that houses 

their Center for Sustainability and Entrepreneurship, where they intend to 
teach students and adults to build sustainable systems.57

Resource & Waste Management
5.1 Reduce Waste

Waste reduction reduces GHG emissions and keeps the City’s environment clean while saving residents 
and the municipality money on waste disposal.

5.1-1

Develop strict 
city-wide recycling 

regulations  
   

Landfills release large amounts of methane, a potent GHG, and CO2 into the 
atmosphere thereby contributing to climate change. Managing waste properly 
via recycling reduces this effect while also saving money and resources. 
• San Francisco, CA successfully diverts up to 80% of consumer waste 

through strict recycling regulations.58

5.1-2

Charge residences 
and businesses 

according to 
volume of waste  

   

Less waste means less GHG produced by landfills. The EPA offers a PAYT (Pay 
as You Throw) Toolkit to guide and assist local governments in implementing 
their own programs.59

• Dover, NH implemented a “Bag and Tag” program in 1991 in an effort to 
reduce waste volume and encourage recycling. Their current waste volume is 
~25% of what it was in 1990, and they’ve saved money in the process.60, 61

5.1-3
Develop a city-wide 

composting program 
  

Composting food waste removes it from landfills and reduces GHG; curbside 
pickup greatly increases participation.
• Daly City, CA implemented a city-wide composting program in 2016, 

encouraging residents to participate by pointing out how much they could 
save on garbage collection.62

• In 2009, San Francisco adopted an ordinance requiring composting of 
food waste as part of a “zero waste” initiative with the goal of eliminating all 
materials sent to landfill by 2020.58

5.1-4
Provide resources 

for household 
composting  

 

One study found that composting saved, on average, 277 pounds of waste per 
person per year.63 Providing needed resources encourages all residents to do 
their part in reducing waste. 
• Portland, OR provides residents, businesses, and communities with 

resources for composting. The city has set a goal to reduce waste and 
increase waste recovery by 90% in 2030.64

5.1-5
Install more public 
drinking fountains  

   
Increasing access to clean drinking water encourages use of reusable 
water bottles and reduces the volume of plastic waste sent to the landfill or 
incinerated.
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5.2 Increase Waste Diversion from Landfills
By increasing the availability and accessibility of recycling, the City can decrease the amount of waste 
sent to landfills and decrease GHG emissions from methane produced in landfills. Less pollution will 
result in a cleaner, healthier environment and make the community more appealing.

5.2-1
Provide 

more on-street 
recycling options  

Place a recycling bin next to every trash can in the downtown areas, to 
encourage people to make conscious decisions about their waste and recycle 
when appropriate. 

5.2-2

Make recycling 
options more 

accessible  
    

For every trash can, require that business or property owner place a recycling 
bin next to it. This encourages people to make conscious decisions about their 
waste and recycle when appropriate.

5.2-3

Partner with local 
companies to dispose 
of old refrigerators and 

air conditioners  
  

Old air conditioning units and refrigerators can leak refrigerants that are 
greenhouse gases far more potent than CO2, and they also deplete the ozone 
layer. Municipalities can work with local companies on programs to encourage 
residents to have their old, inefficient appliances collected and recycled. 

5.2-4

Increase options for 
disposal of hazardous 
items and electronics  

    

Partner with the County to schedule more frequent and more easily accessible 
collections for special types of waste such as electronics, batteries, and 
electronics.

5.3 Conserve Resources
This can help improve the overall health of the community the environment and local wildlife.

5.3-1
Avoid using drinking 

water for landscaping  
 

Careful use of water preserves a valuable resource, and consequently saves 
energy, saves money, and reduces GHG emissions
• In 2017, Long Beach, CA updated their ordinance to regulate water use 

through improved water-efficient design standards. These standards cover 
irrigation systems, plant selection, and soil amendments.65

5.3-2
Encourage farmers  

to avoid using 
synthetic fertilizer  

  

Synthetic fertilizer releases nitrous oxide — a GHG that's 300 times more potent 
than CO2. Additionally, excess fertilizer seeps into our water sources disrupting 
plant and animal life.66

• While mandating this practice via law is challenging, cities like Amarillo, TX 
and Fort Lauderdale, FL are expanding their efforts to educate residents on 
the harmful effects of over-fertilization

5.3-3
Eliminate leaks in 

public water systems  
Leaky pipes can cause extremely-large water losses. Well-maintained pipes and 
water systems help businesses and residents save water, reduce expenses, and 
conserve energy, thereby lowering GHG emission levels. 

5.3-4

Promote better 
maintenance of  
water systems  
   

A leaky faucet that drips at the rate of only one drip per second can waste over 
3,000 gallons (11,356 liters) per year.67 When homeowners and businesses 
reduce water loss from leaky pipes or fixtures, they also reduce expenses, and 
conserve energy, thereby lowering GHG emission levels. 

Notes for Mitigation Strategies appear at the end of this report, following Adaptation Strategies.
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1. Hazard: Warmer, Wetter Winters
Vulnerability: Flooding

 Adaptation Strategies Discussion

1.1 Install rain gardens 
in public areas

Rain gardens collect and store stormwater runoff from 
impervious surfaces. They reduce water pollution by naturally 
removing and filtering chemicals and sediments from runoff.

1.2 Improve road infrastructure 
where vulnerable to flooding

Some roadways are especially vulnerable to flooding, which not 
only damages the road, but also forces immediate road closures 
that affect the whole community by causing accidents, property 
damage, and injuries or death.

1.3 Encourage and incentivize 
brownfield development

Revitalizing brownfields can bolster local resilience to flooding 
and storm surges while improving human health and the quality 
of the environment.

1.4 Strengthen limits on 
impervious surfaces

Impervious surfaces prevent rainwater from infiltrating and 
being stored in the soil. As less water is collected and stored, 
flooding becomes more likely, picking up pollutants on its way 
into waterways and lakes.

1.5 Discourage use of synthetic turf 
for sports fields and lawns

Runoff from synthetic turf fields and artificial grasses may 
contain toxic chemicals and take away from the opportunity to 
have more natural green space.

1.6
Use pervious materials  
for streets, pathways,  

and parking lots
Pervious pavement allows water to percolate into the ground, 
thereby reducing flooding and problems associated with runoff.

1.7
Encourage property owners  
to install pervious driveways 

and walkways

Pervious surfaces are desirable for a vulnerable community 
and offering incentives to residents is a powerful way to invoke 
change at the individual level.

1.8 Increase amount of 
natural green space

Green spaces offer a cooling effect that can counteracts the 
'urban heat island' effect and they can also serve as a tool to 
“soak up the rain” and reduce runoff.

1.9 Install and maintain drainage 
ditches, dikes, and dams

Strong infrastructure helps manage increased flooding, and 
improved drainage systems reduce stormwater runoff, and dikes 
and dams protect the land behind them and minimize flooding.

1.10
Prohibit development and 

expansion on floodplains and 
low-lying areas

With the growing threat of more extreme flooding, limiting 
development and potentially relocating facilities from high-risk 
areas is vital to avoid future devastation. A good standard is to 
prohibit construction on any land that is vulnerable to flooding in 
a “500-year flood.”

2. Hazard: Warmer, Drier Summers
Vulnerability: Extreme Heat Events

 Adaptation Strategies Discussion

2.1 Install and maintain public 
drinking fountains

Accessible, clean drinking water reduces the number and 
severity of heat-related illnesses such as heat stroke and heat 
exhaustion.

Attachment B: Adaptation Strategies
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2.2 Install more shaded areas
As temperatures rise, shaded areas provide safe havens for 
commuters and residents alike, reducing the number of heat-
related illnesses. Examples include green spaces, bus shelters, 
and benches.

2.3
Partner with local organizations 
to establish “cool zones” during 

extreme heat events

Cool zones are community facilities that are air-conditioned 
and open to the public. They provide vulnerable populations, 
such as low-income families, the elderly, and children, with safe 
spaces to escape the heat.

2.4 Encourage property owners 
to install cooling systems

As temperatures continue to rise, properties without cooling 
systems or smart building technologies installed are both 
impractical, unsafe, and unhealthy for residents. 

2.5 Install green roofs on buildings
Extreme heat events hit urban areas hardest because of the 
"heat-island" effect. Green roofs help keep buildings cool and 
insulated during the summer. 

Vulnerability: Drought

 Adaptation Strategies Discussion

2.6 Encourage property owners 
to install rain barrels

Rain barrels collect stormwater runoff from building roofs and 
store it for later use, such as for landscaping. They reduce 
runoff, minimizes flooding, and lowers water bills. Explore 
possibilities for subsidies or other tax incentives.

2.7 Use graywater for 
landscape irrigation

Graywater is gently-used water from our sinks, showers, and 
washing machines. It may look “dirty,” but it is clean and safe 
to use for purposes like landscape irrigation. Using graywater 
saves water and money, and keeps it from entering sewer 
systems that could eventually pollute local bodies of water. 

2.8 Explore possibilities for 
alternate water sources

A drought may stress and reduce municipalities’ water supplies. 
Having multiple water sources, from rivers, groundwater, or 
lakes, contributing to supply can put less pressure on one water 
source and can prevent large-scale water shortages. 

2.9 Improve irrigation systems
Improved irrigation systems allow for more efficient water-
use and ultimately save water. Other ways to improve water 
management during a drought include knowing the water needs 
of each crop and the holding capacity of the soil. 

2.10

Challenge farmers and 
residents to practice organic 
growing and grow drought-
resistant crops and plants

Organic farming increases drought resistance, increases 
biodiversity, and enhances soil's ability to absorb and store water.  
Many commonly-cultivated crops in the Lehigh Valley would not 
fare well in a drought, so changing practices ensures that food 
and resources will be available in the event of a drought.

2.11 Update fire management plans 
to account for drier climates

Droughts and dry climates increase the risk of wildfires, but 
municipalities can research the threat and plan accordingly.

3. Hazard: Increased Frequency of Extreme Weather Events
Vulnerability: Stronger Hurricanes/Cyclones, Tornadoes, and Flooding

 Adaptation Strategies Discussion

3.1 Protect and restore wetlands 
and riparian buffers

Extreme weather events pose a threat to coastal communities. 
Preserving and restoring wetlands and the coast has the effect 
of protecting our shorelines and the nearby development. 
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3.2 Ensure all major buildings have 
backup generators

This provides safety and comfort to its inhabitants and 
maintains the processes/operations at work.

3.4 Government storage of 
adequate food and water

Planning ahead and storing resources ensures that they are 
available for use in the event of a disaster. Periodically donate 
surplus food that would otherwise go to waste to food banks.

4. General Actions for Prevention and Adaptation
 Adaptation Strategies Discussion

4.1
Ensure a system is in place to 
warn people of storms, floods, 

or extreme heat events

Texts, e-mails, and news alerts are not guaranteed to reach 
the whole population, but municipalities can use a variety of 
methods to ensure that every individual is notified, warned, and 
instructed.

4.2

Work with local colleges and 
universities to explore ways 
to improve understanding 

of extreme events

Expert faculty and students are valuable resources to a city. 
Partnering and collaborating with local institutions can prove 
beneficial in terms of climate change mitigation and adaptation.

4.3
Work with other municipalities 
and strengthen county-wide 

emergency plans

In addition to developing their own plans, individual 
municipalities, partnerships and regional planning allow for 
collaboration and mutual assistance, to ensure people's safety.

4.4

Ensure access to emergency 
basics for lower-income 

residents and those who live 
in high-risk areas

Ensure that everyone in a community, regardless of income or 
ability, is prepared for emergencies. Access to flashlights, first 
aid kits, and non-perishable food items are a few easy ways to 
ensure preparedness.

4.5

Educate community on 
emergency preparedness 

and adaptation measures and 
provide appropriate resources

Proactive strategies can mitigate future damages. Using a 
variety of outreach methods, such as workshops, tabling at 
community events, newsletters, and social media ensures that 
the maximum audience is reached. Educational guides can help 
individuals create emergency kits and make emergency plans.
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