CLIMATE RESILIENCE RECOMMENDATIONS FOR DELAWARE
A) Recognition of the Climate Crisis and Its Effects
In an age where the very life of the planet is threatened, cities across the country have been taking the
lead in building positive responses to the climate crisis. As scientists from across the world have made
clear, we have a very small window of opportunity (by 2030) to turn away some of the worst effects of
that crisis—and build a resilient community full of new opportunity, economically and environmentally.
We want to work with the city of Delaware to be part of planning climate change response strategies that
can become part of the upcoming Comprehensive Plan. Perhaps the best place to start is to acknowledge
the reality of the situation, as in the following statements of purpose:
1. The City of Delaware acknowledges that a warming climate will affect our area in extensive and
diverse ways over the next 10-15 years and will prepare accordingly.
2. We will work to address the emerging effects of climate change across all layers of our
upcoming Comprehensive Plan, seeking collaboration with area institutions, non-profits
organizations, and informed citizenry at large.
3. We will make use of all the resources available to us to inform our citizens and take a leading
role in the region in terms of reducing our carbon emissions and lessening the impact of the
climate crisis on our citizenry, including the climate change mitigation recommendations from
the Byrd Polar Institute’s report 1 of December, 2018.
4. We re-commit ourselves to complying with and implementing the goals of MORPC’s Sustainable
2050 plan.
The gathering scientific studies, statistics and climate change analysis listed on the following page is
overwhelming: we as human beings have changed and are changing the climate toward greater and greater
warming, more extreme storms and destructive weather patterns. We encourage the city to take these
studies seriously, as they will greatly affect the lives of our populace in many ways. There are many steps that
cities and other local government agencies can take to: a) first of all, help mitigate those changes; and b) help
our area adapt to them, to lessen the harmful effects. Along with the statistical evidence below, there are a
number of resources we can tap into to help guide our collective response, including the Byrd Polar Research
Center’s Climate Adaptation Plan mentioned above. Such resources could provide a great advantage and
should affect the city’s Comprehensive Plan for the next 15 years.
Some of the effects of the climate crisis in our area include:
• Increased rainfall—which has been observed across the Midwest—including the severity of more
sudden and heavier rains which the soil is not prepared to absorb, causing loss of cover soil and
increased pressure on storm and sewer systems.
• Similarly, the run-off from increased pavement in our area affects the amount of pressure on the
health of our streams and sewer systems.
• Increased heat waves, which affect human health and regional biodiversity.
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The Byrd Polar Climate Research Center at OSU is one of the premier climate research entities in the world. accumulating data
from polar ice caps and disseminating it at large. Their “Climate Adaptation Plan” from December of 2018 is a seminal document in
terms of how communities can offset the effects of climate change at the local level. See Data Sources below for the full report.

•

•

Many of these effects fall heaviest on those who can least afford it—including area farmers, who see
their income diminished, and those in poverty, who will see more and more of their income required
to offset these effects.
’These increasingly evident effects are becoming clearer to many people, including the young people
growing up in our community. NOT to respond is to leave our youth in a void—for they can see the
changes coming, and are realizing what this will mean for their future. We as a city owe them a strong
effort to prepare for these changes and show our youth positive ways forward.

How do these findings affect the upcoming Comprehensive Plan?
• As leaders and planners for the future, we have a responsibility to make our citizens aware of the
upcoming changes and to significantly consider what role the city can take in helping mitigate and
prepare for such changes. To not do so is to abdicate the responsibility expected in elected and
appointed leaders. If we do not take on this role, who else will? We need the cooperation of all of us,
from outside scientific experts to university researchers, from city planners to the average resident, to
consider our impact on this crisis and do all we can to offset the worst effects.
Quotation from the Byrd Polar Center’s Columbus Climate Adaptation Plan, a major document which details steps
cities in our area can take to address the coming changes in our local climate. Many of their recommendations apply
to Delaware as well.
“Temperatures in Columbus have risen at rates faster than both the national and global averages (2.3°F from 19512012), with the greatest warming occurring during the spring and at night. Precipitation has also increased, rising
19.8% from 1951 to 2012, and the largest increase has occurred during the fall. Additionally, extreme precipitation
events have become more frequent. Based on model projections, our temperatures are expected to rise another 3 to
5°F by midcentury, and up to 10°F by the end of the century.14 While precipitation is most likely to continue to
increase during the cooler seasons, it will likely be most variable during the summer. By the end of the century, our
summers are likely to resemble those of Arkansas and Louisiana, while our winters will be more like Virginia and
North Carolina. As a result of these changes, Columbus is expected to face a number of risks and challenges. For
example, warmer temperatures raise the likelihood of extreme-heat events, which lead to more heat-related
illnesses, increased water and energy demand, and induce more stress on local vegetation. Warmer temperatures
also lead to air-quality issues, especially in the city, due to stagnant air and increased energy demand.”
-Byrd Polar Center Columbus Climate Adaptation Plan – p.9-10
Data / Sources
Byrd Polar Center Columbus Climate Adaptation Plan https://byrd.osu.edu/columbus December 2018.
NCA4 Fourth National Climate Assessment which is regionalization to North America as a response to the Intergovernmental Panel
on Climate Change’s Assessment Reports (ARs) which are produced in 4-5 year cycles. Latest AR is the AR5 suite of reports.
Fourth National Climate Assessment (NCA4), Volume I
The authoritative assessment of the science of climate change, with a focus on the United States.The first of two volumes of the
Fourth National Climate Assessment, mandated by the Global Change Research Act of 1990.
Fourth National Climate Assessment (NCA4), Volume II Impacts, Risks, and Adaptation in the U.S.
SECOND STATE OF THE CARBON CYCLE REPORT
SOCCR2 is an authoritative decadal assessment of carbon cycle science across North America, developed by over 200 experts from
the U.S., Canadian and Mexican governments, national laboratories, universities, private sector, and research institutions.
Sustainable2050 - MORPC - MORPC
http://www.morpc.org/program-service/sustainable2050/

B) Energy Transformation
Clearly energy costs are at the top of the list of greenhouse gas emissions—but also of the methods by
which we can produce savings, both for the city and for its businesses and residences. A number of smallsize cities have been finding ways to reduce their use of fossil fuels. We want to work with the City of
Delaware on methods of investigating those models and seeking ways of shifting toward renewable
sources of energy and increasing energy efficiency around the city, beginning with setting goals similar to
the following:
1. We will work with the either the Toledo Port Authority or the Columbus-Franklin County
Finance Authority to establish an Energy Special Improvement District (or ESID) in Delaware,
making use of Property Assessed Clean Energy (PACE) financing to facilitate energy retrofitting
for our business and other buildings within the city, along with providing greater flexibility for
solar installation. (See information on PACE and ESID programs in the DATA Sources below.)
2. We will seek methods of reducing our energy reliance on fossil fuels and creating a 50% noncarbon energy grid by 2030—and a 90% non-carbon grid by 2040.
3. We will pass regulations to prohibit Housing Associations from restricting solar energy
installations.
4. We will work with City Council to pass environmentally friendly zoning laws (e.g., to ease an
increased installation of solar panels).
5. We will confer with the City of Worthington on their recent Energy Aggregation program, to
make opting for Renewable Energy more feasible for their residents.
6. We will confer with officials in the City of Athens to learn about their community carbon tax
that has funneled tax dollars into the establishing of city-wide solar installations.
7. We will seek ways to reduce our reliance on natural gas from fracking operations, shifting to less
than 10% by 2030 and eliminating this resource by 2040.
ESID BASICS, as they might be applied to reduce energy costs in Delaware:
1. An area proposes a project (such a retrofitting a particular building, or adding solar, or both).
2. If an ESID already exists in an area, a Finance Authority provides the upfront money and the project is begun,
paid off in a tax arrangement, so that the energy savings accrue over the cost of the loan.
3. Then once that first project is in place, others in the area can follow the same mechanism.
4. Neither the building owner nor the city has to put any money down. That's why the PACE program was set up
the way it is, to take away the upfront cost.
5. If the area doesn't have an ESID yet, that must be applied for first.
6. In Columbus, there is an ESID district established called the Columbus-Franklin Couunty Finance Authority.
The projects they fund go between $200,000 and $6 million.
7. The Toledo Port Authority might also be able to step in, and be able to "bundle" projects so that some of
them could be as small as $25,000. We'd have to confirm that. In the Toledo area alone, they have retrofitted
in the neighborhood of 50+ buildings, greatly reducing energy costs occupants.
Here's the link to the Columbus-Franklin County financing agency:
Columbus-Franklin County Finance Authority – Financing the Future of ...
https://columbusfinance.org/The Columbus-Franklin County Finance Authority

Akron - Summit County Energy Special Improvement District -- ESID ...
http://www.developmentfinanceauthority.org/services/pace/akron-energy-special-improvement-districtesid/Prior to using Property Assessed Clean Energy Programs | PACE / Department of Energy
https://www.energy.gov/eere/slsc/property-assessed-clean-energy-programs

Example of a Small Town in Ohio that has Gone 100% Renewable
Minster, A Western Ohio Village With About 2,800 Residents, Has Reaped Significant Savings And Higher
Quality Power From A Solar Array And Energy Storage Project Built Using A Public-Private Partnership.
BENEFITS TO MINSTER, OHIO:
A 4.2-MW solar array combined with a 7-MW storage facility, built by S&C Electric, constitute the first such
system in the US established by a municipal-owned utility. The project was made a possible by a publicprivate partnership between Minster and Half Moon Ventures. Benefits include:
• $175,000 to $180,000 annual savings on capacity transmission
• $350,000 one-time savings on capacitors
Two years after opening, a solar array and energy storage project has provided savings and higher quality
power to the little village of Minster, Ohio. Don Harrod, Minster village administrator, said the arrangement
is saving the village approximately $175,000 to $180,000 a year on capacity transmission charges the village
no longer has to pay. In addition, the solar-storage setup prevented the village from having to install
$350,000 worth of capacitors that would have been needed to improve the village’s power quality. The
Minster facilities constitute the first such system in the US established by a municipal-owned utility. “The
route we chose has been successful,” he said. “For small communities like us that want to get involved in
renewable energy, this is a great way to go.”

The 4.2-MW solar array combined with a 7-MW storage facility was built by S&C Electric, which also
maintains the facilities.
“IT IS AN ADVANCED TYPE OF CONSTRUCTION PROJECT, BUT S&C HAS BEEN DOING CONSTRUCTION
PROJECTS FOR THESE ENERGY STORAGE SYSTEMS FOR OVER A DECADE NOW,” SAID CHRIS EVANICH, S&C’S
MANAGER OF MICROGRIDS. “HAVING VERY ROBUST, INTELLIGENT DESIGN HELPS ELIMINATE ANY
CONCERNS IN THE FUTURE.”
Harrod said the idea for the system flowed from several goals. “We wanted to come up with an electrical
source that would give us a low-cost rate and a hedge against market volatility, and that would diversify our
energy portfolio, allow us more sustainability and improve our reliability.”Minster entered a public-private
partnership with Half Moon Ventures, a fully integrated renewable energy company. Harrod said Half Moon
came up the idea of adding energy storage to the solar array.

“We realized that there were benefits to having the energy storage tied to our system, in terms of
improving our power quality,” Harrod said. “And we could use it for peak shaving.” Half Moon chose S&C to
provide engineering, procurement and construction (EPC) services for the project. With input from project
stakeholders, S&C selected a 7-MW/3-MW energy storage system. The system included S&C’s Pure Wave
SMS Storage Management System and an LG Chem lithium-ion (nickel manganese cobalt chemistry) battery
system. S&C engineers designed an interconnect system that includes medium-voltage transformers and
S&C switchgear to complement the energy storage system.
The battery system was sized for frequent charging and discharging cycles, which enables Half Moon to sell
power to the PJM frequency regulation market. Harrod said the solar array and energy storage facilities –
about half a mile away from each other – contribute to combined revenue streams. Half Moon pays the
village rent for use of the land where the energy storage system is located. The village signed an agreement
with Half Moon to buy all the power generated by the solar array.

The combined revenue streams enable the village to charge lower electric rates to residents, Harrod said.
“What we’ve negotiated with Half Moon is cost that is below what our average costs are for the rest of our
electrical portfolio. The public-private partnership and working with Half Moon has been a very reliable and
beneficial agreement for both parties,” he said. Harrod said Minster now derives about 13 percent of its
power needs from the solar array and storage facilities. “We’ve had a very good relationship with S&C
Electric, in terms of them not only building the system to something that meets our needs and meets Half
Moon Power’s needs, but also being responsive to servicing as well,” he added.
Minster currently is working with Half Moon on development of a second-phase solar energy and storage
system. The system would comprise 4.2 MW of solar energy production and 7 MW of energy storage. The
power will be purchased by the Dannon Co. yogurt plant located in Minster. That system also will be built by
S&C, and is scheduled to come online by the end of this year or the first part of next year. Minster initially
was exploring whether the Dannon plant could serve as a cornerstone to a community solar project. But
when Dannon built a new distribution center, the yogurt maker said it wanted to buy all the power the
second-phase system could generate.

Other Opportunities and Examples of Financing Increased Retrofitting and Increased Solar Energy
A. Worthington Electric Aggregation Program
Worthington voters gave the City of Worthington the go-ahead to pool the community’s electricity buying
power by approving an issue to establish the City as an electric aggregator. The goals of the City's electric
aggregation program are to lower household electric bills and increase renewable (green) energy usage.
After receiving a number of proposals from energy suppliers, City Council has entered into an agreement
with AEP Energy that will reduce the electric bills of participants and include the use of green energy
certificates.
Eligible residents and small businesses have automatically been added to the program, unless they optedout during the opt-out period. Residents who wish to opt-out may still do so anytime by calling AEP Energy
at 1-888-549-9008. Residents who were not eligible at the beginning of the program, but who would like to
opt-in at a later date, can call AEP Energy at 1-888-549-9008 or check their eligibility and sign up online
here: https://enroll.aepenergy.com/acquisition/aggregation
Implementation Timeline:
Program begins with June or July meter read date
If your meter is read AFTER June 18th you will start in June
If your meter is read BEFORE June 18th you will start in July
Participants should see new aggregation rate in their July or August bill
If your meter is read AFTER June 18th you will see it on your July bill
If your meter is read BEFORE June 18th you will see it on your August bill
Under the program, residents would experience no change in their electric service. AEP Ohio (“the utility”)
would continue to carry, service, and bill for the electricity service. The only change would be in the
generation source of the electricity which would be identified on the AEP Ohio bill.
B. Residents of Athens, Ohio, Pass a “Carbon Fee” Tax to Promote Solar Energy
Athens city residents on Tuesday overwhelmingly approved Southeast Ohio Public Energy Council’s proposed 0.2-cent
carbon fee for city electrical users. The measure passed with 76.34 percent of the vote in Athens, with 1,410 votes.
Only 437 voted against the advisory measure, just 23.66 percent. Those are unofficial results, pending the counting of
absentee and provisional ballots.
Proponents of the measure met at Jackie O’s Brew Pub on Tuesday night in anticipation of the election results, along
with some people waiting to hear about the Alexander Local School District tax levy.SOPEC Executive Director Eddie
Smith said Wednesday morning that it was a “very solemn crowd” once the school-levy election results came in,
“more determined” to keep fighting for the levy. Smith said, however, that he was still “thrilled about the landslide
opinion or preference of Athens voters for paying for carbon.”
The new carbon fee will only apply to customers enrolled in the SOPEC Opt-Out Electric Aggregation Program, and will
cost the average household $1.60 - $1.80 per month, assuming that household consumes the monthly average 800900 kilowatt hours. The fee factors in some of the environmental and economic damages that result from carbon
emissions, but is still less than 10 percent of what a “full carbon fee” would be, according to a SOPEC factsheet on the
subject. A full carbon fee would cost between $21.60 and $24.30 per household per month, the factsheet states.

Customers can “completely offset that fee” by reducing at least 2 percent of their monthly consumption, according
the factsheet. Athens Mayor Steve Patterson said at a town hall meeting April 25 that the fee “is not a tax… it is an
opt-out program.” Though SOPEC “has the authority” to implement the fee without the consent of voters, “that’s not
how we work,” Smith said at the same meeting last month.
Now that the fee has been approved, SOPEC can move forward with the next steps in the planning process. “Next
would be working with Athens City Council and the Mayor’s office to plan out those public hearings,” Smith said, in
reference to the two public meetings he previously has said will take place if the measure passed. Meetings with City
Council regarding the public hearings probably will begin in June, Smith said, adding, “We’ll start trying to get the ball
rolling on the next step.”
In addition to the benefits a community solar program would have for the city, Smith said he’s “extremely thrilled that
we are going to be the first municipality in the entire United States that has figured out the carbon price problem”
with an opt-in aggregation approach. “That is really a landmark… and we did it democratically.” So far, Smith
explained, the only municipalities in the U.S. that have tried to factor the costs of carbon emissions into the regular
cost of energy have been municipal utilities, where “all the equipment” in the electric/energy system “is actually
owned by the government.” That allows cities to charge whatever they want for energy, including an additional fee
for carbon emissions. “In Ohio, there’s 84 municipal utilities and none of them have done a carbon fee,” Smith said.
The carbon fee in Athens will be the first of its kind, and the community solar program funded by the fee is an
innovative use of funds, according to Smith. Luckily, city residents will have plenty of opportunities for input, he
added.

C. Solar in Your Community Challenge
The Solar in Your Community Challenge is a prize competition that aims to expand solar electricity access to all
Americans, especially underserved segments such as low- and moderate-income (LMI) households state, local, and
tribal governments, and nonprofit organizations. In order to make solar more accessible and inclusive for every
American, the Challenge works to spur the development of new and innovative financial and business models that
serve non-rooftop solar users such as community solar.
Offering $5 million in cash prizes and technical assistance over 18 months, the Challenge supports teams across the
country to develop projects or programs that expand solar access to underserved groups, while proving that these
business models can be widely replicated and adopted by similar groups. Learn more.
National Community Solar Partnership
The Solar Energy Technologies Office (SETO) is a founding member of the National Community Solar
Partnership that works to expand access to community and shared solar throughout the nation, especially in low and
moderate income households. The partnership, which kicked off on November 17, 2015 at a meeting at the White
House, is a collaboration with the Department of Housing and Urban Development, the Environmental Protection
Agency, the Department of Agriculture, and key representatives from solar companies, non-profit organizations, state
and community leaders, and financial institutions. On July 19, 2016, the White House announced a new goal to enable
1 GW of low- and moderate-income solar by 2020. This goal is a 10 fold increase and an expansion of the initial target
President Obama set in the Climate Action Plan. Learn more and see a list of National Community Solar Partnership
members.
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● Delaware County Solar - David Carpenter - https://www.facebook.com/DelawareCountySolar/
● Central Ohio Rural Electric Consumers Group - David Carpenter
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Solar United Neighbors of Ohio - David Carpenter- https://www.solarunitedneighbors.org/ohio/about-solarunited-neighbors-of-ohio/
Green Energy Ohio - https://www.greenenergyoh.org/
OEC Green Energy - https://theoec.org/renewable-energy/
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C) Develop Green Infrastructure
By chance or by plan, Delaware City finds itself in the midst of the most expansive development in
Delaware County history. As a result, our need to preserve and enhance our greenspace, along with our
farmland, waterways, forests and tree canopy, has become great challenge and an opportunity. We are
asking the City of Delaware to take strong measures to ensure that some of the key features which many
people find exciting about Delaware (its open spaces, parks, tree canopy, inviting farmland, etc.) are not
lost in sprawling development. In doing so, we can create both a more attractive city—and one with less
of a carbon footprint. To that end, we suggest the following measures:
1. We will develop a “Green Infrastructure” Plan for the city over the next five years, starting with
establishing a Green Infrastructure Commission and seeking grants to infuse these
environmental and economic principles into how the city grows, to offset our carbon footprint,
enhance the quality of life for our residents, and provide new economic opportunities.
2. We will support—economically and through policy adjustments—the development of a set of
greenways across the city, seeking greater connectivity, access of parks, biking, walking and
other means of engaging with nature. We want to support the City’s Greenways plan in such a
way that they not only open up spaces for recreation and commuting to work but also maintain
and improve wildlife corridors and biodiversity.
3. We seek preserve and expand green spaces, working with the Shade Tree Commission to
increase the city tree canopy by approximately 30% over the next ten years.
4. We will borrow the “Tree Protection and Mitigation Order” that Columbus instituted in 2015
that seeks to limit the removal of or damage to all trees on city property or along rights of way
during development and construction.
5. We will develop programs to encourage homeowners and other landowners to reduce their
reliance on mowed lawns, with the goal of replacing 15% of lawns in the city with expanded
tree cover, gardens, prairies, and wetlands, as appropriate and recommended, by 2030.
6. We will work with area biologists on ways to restore “biophilic resurgence” to our city, as
exemplified by the city of Austin, Texas, creating bat habitats under its bridges. See below.
7. We will work with area and regional planning groups to link to a system of greenways and riverrestoration initiatives linking Delaware to our surrounding communities.
8. We will explore ways to highlight (and where possible “daylight”) Delaware Run as a more
visible, biological presence in the middle of the city, seeking funds to dechannelize its route
through the city, improve its level of biodiversity in flora and fauna
9. We will work with city and area schools to enhance green space and project-based learning.
Sample quotes for applying the principle of Green Infrastructure across the City’s Comprehensive Plan:
Green infrastructure is a term that can encompass a wide array of specific practices, and a number of
definitions exist. In essence, Green infrastructure is an approach to water management that protects,
restores, or mimics the natural water cycle. Green infrastructure is effective, economical, and enhances
community safety and quality of life.
It means planting trees and restoring wetlands, rather than building a costly new water treatment plant. It
means choosing water efficiency instead of building a new water supply dam. It means restoring floodplains
instead of building taller levees. Green infrastructure incorporates both the natural environment and

engineered systems to provide clean water, conserve ecosystem values and functions, and provide a wide
array of benefits to people and wildlife.
Green infrastructure solutions can be applied on different scales, from the house or building level, to the
broader landscape level. On the local level, green infrastructure practices include rain gardens, permeable
pavements, green roofs, infiltration planters, trees and tree boxes, and rainwater harvesting systems. At the
largest scale, the preservation and restoration of natural landscapes (such as forests, floodplains and
wetlands) are critical components of green infrastructure.
Green infrastructure investments boost the economy, enhance community health and safety, and provide
recreation, wildlife, and other benefits. Many forward-looking cities are already embracing green
infrastructure, including New York, Chicago, Portland, Seattle, San Francisco, Minneapolis-St. Paul,
Milwaukee, Kansas City, Toledo, Cincinnati, and Philadelphia, as well as many others.
Green Infrastructure, US EPA
Sample Quote on Green Infrastructure from the Byrd Polar Climate Adaptation Plan:
“The City should build on the existing educational programming that it provides through the Greenspot and
Get Grassy! programs to further promote and emphasize the importance of sustainable landscaping
practices for residential, commercial, and industrial properties.5, 6 Sustainable landscapes are those that
maintain themselves (without undue labor, costs, or need for significant water, fertilizer, herbicides, and
pesticides) while limiting negative impacts on surrounding natural ecosystems. Native species, adapted to
the climate and pests of Central Ohio, are prime candidates to plant for sustainability. Since they require
little to no treatment with fertilizers, herbicides, and pesticides, there are fewer costs associated with
landscaping inputs. Likewise, these species serve as habitat and food sources for wildlife, are often drought
tolerant, reduce erosion, and absorb stormwater. To maximize benefits, these plants should be
appropriately grouped and planted consistently according to site conditions.
Example of a City which Transformed its Channeled Stream into a City Feature
Little Sugar Creek Greenway

Little Sugar Creek Greenway is a linear park and stream restoration project in Mecklenburg County, North
Carolina.[1]When completed it will consist of twenty miles of trails and paved walkways running

from Cordelia Park just north of uptown Charlotte, then south through midtown Charlotte, and continuing
all the way to the South Carolina state line.[2]The Little Sugar Creek Greenway will be a key part of the
Carolina Thread Trail, a regionwide network of trails that will ultimately pass through 15 counties. [3]
Greenways are narrow strips of land, planted and managed to provide both human recreation and wildlife
habitat. Greenways along streams, such as Little Sugar Creek, improve water quality and help control
flooding. There are about 37 miles of developed greenways in Mecklenburg County, of which this is only
one.[4]
The two urban sections of the Little Sugar Creek Greenway were championed by Central Piedmont
Community College president Tony Zeiss and together provide five unbroken miles of paved walkway from
East 7th Street southward to Brandywine Road.
Example of a Channelized Stream Turned into a Biophilic Restoration Project

Example of Biophilic Resurgence: 1.5 million bats spend their summers under a Texas
bridge.
NOTE: While the City of Delaware may well not be able to replicate the “Bat Bridge” from Austin, Texas,
we want to work with the city to explore other ways to enhance our city’s “nature reputation”!
From February to November, Austin goes batty. Hundreds of people gather in the Texas capital every day at
sunset to watch an estimated 1.5 million Brazilian free-tailed bats emerge from the Congress Avenue Bridge.
The species has been migrating to this region from its overwintering sites in Mexico since long before a city
was established here, but a bridge-building mistake in 1980 provided the bats with their current urban
home.

Spectators gather on the Congress
Avenue Bridge as more than a million Brazilian free-tailed bats take flight over Austin.

When the Texas Department of Transportation remodeled the Congress Avenue Bridge, it left deep, narrow
crevices between the beams that turned out to be the perfect bat habitat. The crevices protect bats from
predators and provide female bats with an incubator-like setting to raise their young. The sun heats the
pavement on top of the bridge and then filters down into the gaps, warming the pups.
At sundown, swarms of mature bats take flight from the bridge almost simultaneously as they begin an
overnight journey in search of food. The bat flights have become one of the city’s most popular sources of
free entertainment.

Educational Biophilic Model: Granville Intermediate School Land Lab
NOTE: The Granville Land Lab provides some interesting inspiration for what might be tried here in
Delaware, with possible links to the Dempsey wetlands, etc.
The Granville Land Lab is the largest outdoor K-12 educational facility in Ohio with 90 acres, soon to be 100 acres, of
land. It functions as part of the Granville Schools Sustainability Project. The Land Lab was created to contribute to
conservation by restoring the area in front of the Granville Intermediate School. It is an outdoor classroom for
students of the Granville Exempted School District, Denison University, and surrounding school districts of Licking
County. It provides unique, hands-on experiences to help students learn about life, physical, and environmental
sciences, math, English, art, and music.

The idea was conceived in 2014, according to Granville High School teacher Jim Reding, but this past year’s
environmental studies class “picked up the land lab as their project and were the ones to make the initial plans and
contacts with the partners. It’s their vision!” And quite a vision it is. They have participated in each stage of
development, even pitching the idea to the school board. Amelia Anderson, a Granville High senior, described the

project and the potential it has. “The beauty of this place is that it can be used for all studies… students can walk right
into their own outdoor classroom.”
The Land Lab is created for three purposes, according to Reding. The first is “to create an outdoor learning
environment for all students and the community.” Granville Intermediate School students, in grades 4-6, will be
joined in their studies by middle and high school students, and even Denison students in environmental studies and
biology classes. The second goal is “to create a balanced and thriving ecosystem to increase biodiversity and to help
restore the natural history of Licking County and the Granville area.”
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D) Transportation Transformation
With Columbus moving ever northward, clearly Delaware finds itself in a transportation dilemma: how to
direct that growth without drowning in traffic snarls? We believe that a visionary plan is required to
address the problem of single-driver cars coming both into and traveling out of the City. Bold measures
will be required, lest the convenience of the automobile continue to add to poor air quality, our
greenhouse gas emissions and a lessened quality of life for all. We believe that the upfront cost of
creating a Bus Rapid Transit system, leading toward eventual installation of some form of light rail, will
be worth it in the long run to maintain and improve our quality of life and address the climate crisis at the
same time.
1. We pledge to develop policies to reduce area-wide reliance on the single-driver car.
2. We will adopt a Complete Streets Policy, emphasizing walkability and bikeability.
3. We will investigate and weigh the option of autonomous vehicles as a way to reduce traffic
congestion.
4. We will create a Ride-Share App program to encourage greater use of carpooling, in the city
and between the city and Columbus.
5. We will set aside land for a ride-share lot in a convenient location for commuter travelers.
6. We will select five bike-lane corridors across the city to ensure that all areas of the city are
safely accessible by bicycle, both for adults and young people, linking those corridors with the
above-mentioned greenways as part of the City’s 2027 Bicycle plan.
7. We will develop a mass transit plan that will link the DATA Bus system with COTA out of
Columbus, establishing express bus lanes for safe, reliable and frequent travel means for
avoiding the single-driver car.
8. We will work in conjunction with DATA Bus to investigate the feasibility of creating a crosscounty bus transit system between Delaware, Marion, Morrow County and Marysville, to make
it easier for our residents to work at such places as the Honda plant in Marysville.
9. We will begin the process of seeking funding for a establishing a light-rail system from Delaware
to Columbus, to be in place by 2030.
10. We will establish a program to reduce transportation costs for those in poverty across the city.

Note: While the following models come from large cities like Minneapolis, Seattle, Cleveland
and Salt Lake City, we believe that –beginning with dedicated bus and bike lanes -- various
aspects of the projects in those cities might be applied within the Delaware → Columbus
transportation area, to take advantage of the lessons learned in those larger places to
reduce sprawl and transportation costs for our residents.
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Two American cities have finally cracked one of the hardest codes in city planning: Even with low gas prices,
even with population growth, even with Uber and Lyft circling 24/7, Minneapolis and Seattle have reduced
the amount of driving in their cities.
Vehicle miles traveled are down 2 percent in Minneapolis between 2007 and 2016, according to city
officials. During that time the city gained roughly 30,000 residents.Average daily traffic declined 5 percent in
Seattle over roughly the same period — between 2006 and 2017, according to Dongho Chang, the city’s lead
traffic engineer.
Believe it or not, this is a rare feat. For example, San Francisco’s vehicle miles traveled increase 13 percent
between 2010 and 2016, according to city records. So how did Minneapolis and Seattle do it? They’re doing
a lot of things right. Here’s a short rundown:
Minneapolis
In the last decade, Minneapolis has made some important investments in public transit. The city opened its
popular Green Line light rail in 2014 and it now carries 37,000 riders a day. The region has also been building
a network of bus rapid transit service, beginning in St. Paul.
The city is also famously bike friendly and has been steadily adding bike infrastructure. In 2016, bike
commuting rates reached an all-time high of 5 percent.
A recent report from the Institute for Transportation and Development Policy singled out Minneapolis (and
also Seattle) as one of the standouts among 25 biggest American cities examined for non-car commuting. In

Minneapolis, about a quarter of residents walk, bike or take transit to work; 73 percent of the population
lives near frequent transit. Minneapolis was helped along, ITDP writes, by its strong bike infrastructure:
The population near frequent transit is 9 percent higher, rising from 64 to 71 percent, when bike
infrastructure is included in the analysis. The 9 percent increase from bike infrastructure means that 35,700
more people can reach frequent transit stops in 10 minutes or less on physically protected bike lanes.
Bill Lindeke, a local urbanist writer, says he thinks it’s really walkable development that has helped
Minneapolis put a lid on driving miles.
Between 2010 and 2016, the area saw a surge in urban infill development. In 2016 alone, for example, there
were 8,202 apartments and townhomes built in the metro region, dwarfing construction of single family
homes. The average new resident in the Twin Cities region between 2010 and 2016 occupied about a third
of the land as those from the previous decade, the Pioneer Press reports.
“There’s been a lot of development of former parking ramps and a lot of surface lots,” said Lindeke,
especially in downtown and South Minneapolis. “Grocery stores are being built within walkable areas where
we live.”
Legislation, recently passed by City Council allowing triplexes in every neighborhood and eliminating all
minimum parking requirements from the city’s zoning code will no doubt further the city’s
densification. Minneapolis’ climate goal is to reduce total miles driven in the city by 40 percent by 2050.

Seattle
Seattle has succeed where a lot of other cities haven’t through a range of strategies, probably most
importantly through major investment in both bus and rail transit.
In 2016, Seattle passed its third successive light rail expansion package, which will add 62 miles of track
across the metro region for the cost of $53 billion. The same year, the city completed a major light

rail/subway project, University Link extension to Link Light Rail, connecting downtown to University of
Washington in eight minutes (versus a 50 minute car ride). The opening of the new stations caused light rail
ridership to soar 51 percent year over year across the light rail system.
But plenty of cities — Los Angeles, Denver — have added a lot of rail transit and still seen ridership slump.
What also distinguishes Seattle, to some extent, is its tandem investment in bus transit. In 2014, King
County metro was facing a funding shortfall. Rather than let the transit system fall into the “transit death
spiral,” where service cuts lead to ridership losses which set the table for more cuts, Seattle voters dug into
their pockets. They approved a city-only $60 vehicle registration fee and a 0.1-percent sales tax hike to beef
up bus service, adding 270,000 service hours. Using those funds, the city was able to make huge strides in
the number of households that are served by frequent transit, running every 10 minutes.

Information about Bus Rapid Transit
Bus rapid transit (BRT), also called a busway or transitway, is a bus-based public transport system
designed to improve capacity and reliability relative to a conventional bus system. [2] Typically, a BRT system
includes roadways that are dedicated to buses, and gives priority to buses at intersections where buses may
interact with other traffic; alongside design features to reduce delays caused by passengers boarding or
leaving buses, or purchasing fares. BRT aims to combine the capacity and speed of a metro with the
flexibility, lower cost and simplicity of a bus system.

Express Route Bus Line in Cleveland
Speeding up buses in urban areas and attracting more riders is a difficult task if transit vehicles are constantly
stuck in traffic. Cleveland learned this lesson nearly 10 years ago and it continues to reap the benefits.
In building a corridor that prioritizes bus traffic with dedicated lanes, Cleveland embraced the reality
that buses are moving many more people much more efficiently than cars with one or two
passengers. That extra street space is extremely valuable in cities like Cleveland and Chicago.
The Euclid Corridor, which connects Cleveland’s two biggest employment centers (downtown Cleveland and
University Circle), has always been a center of commerce in the city. In 1993, a task force was set up to find
better ways to serve public transit along this busy corridor through the heart of Cleveland.
After a series of consultations with riders, businesses in the area, and a variety of other interests, the City of
Cleveland accepted a planned alternative to rail service in the corridor, a true bus rapid transit system, which
was completed in 2008.
The HealthLine runs 6.8 miles along Euclid Avenue through the eastern section of the city. There are 36
stations along the route, all of which are equipped with fare card machines. They are sheltered and contain
real-time arrival information. Service is at 5 minute intervals during peak times and 7-15 minutes during offpeak times, operating 24/7.

Between downtown and University Circle, all stations have raised platforms for quick and level boarding.
The route also uses hybrid-electric buses that have doors on both sides to allow use in both directions within
the dedicated bus lanes. The dedicated bus lanes also have a set of protected bike lanes on its outer edges to
complement service.
According to the Cleveland Regional Transit Authority, ridership boomed during the first year of
operation – a 48 percent increase. Within the first six years of service, 30 million customers used the
HealthLine. Annual ridership has increased about 60 percent over the previous conventional bus line, which
was the highest ridership bus line in the region before HealtLine service began.

Background on the Salt Lake City’s Light rail Line
Five days before the actual start-up, dignitaries staged inaugural ceremonies and rides Tuesday on the new West
Valley City and Mid-Jordan TRAX extensions — cutting the ribbon by sending a new train speeding through a
banner that proclaimed that "everything's falling into place."
UTA General Manger Michael Allegra said that's a good theme for the opening of the lines. "They are being
completed a year ahead of schedule and about 20 percent under budget. … It is a very wonderful day."
Actually, he said completion is more like 20 or 30 years quicker than he once thought. Allegra said when UTA
bought rail right of way nine years ago, "we figured it was for maybe 2030 or 2040 at the earliest, and never
dreamed this would be completed so fast."
But it was sped up by residents approving a quarter-cent sales tax increase, arrival of federal stimulus money
and even local developers adding money. That has also helped quicken other under-contruction TRAX

extensions to Draper and Salt Lake City International Airport (both expected to open in 2013), and an
extension to Provo of the FrontRunner commuter rail, expected in 2014.

When the two new TRAX lines open permanently for business on Sunday, Allegra said UTA believes it will be
the first time that any transit agency in America has opened two new major light-rail lines at the same time.
They will more than double the number of train cars operating and nearly double overall TRAX mileage.
The $535 million Mid-Jordan TRAX extension runs 10.6 miles from the Daybreak area of South Jordan to
Murray. It will form part of the new red line that will run from Daybreak to the University of Utah. It is
expected to carry 9,000 people a day initially.
The $370 million West Valley City TRAX extension runs 5.1 miles from Valley Fair Mall to the Central Pointe
Station at 2100 South. It will form part of the new green line that will initially run from West Valley City to the
Salt Lake Central Station. That green line eventually will run to Salt Lake City International Airport. Officials
estimate that it will carry about 5,000 people a day at first.
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TRAX (light rail) - Wikipedia https://en.wikipedia.org/wiki/TRAX_(light_rail)Transit Express, or TRAX, is a light
rail system in the Salt Lake Valley of Utah, in the United States, serving Salt Lake City and many of its suburbs
throughout Salt ...

Tide Light Rail - Wikipediahttps://en.wikipedia.org/wiki/Tide_Light_RailThe Tide is a 7.4 mi (12 km) light
rail line in Norfolk, Virginia, connecting Eastern Virginia Medical School, Downtown Norfolk, Norfolk State
University, and ...
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E) Zero Waste and Composting Initiatives
While composting and recycling make less of a difference in carbon emissions than transportation and
electricity systems, they are an important and visible part of creating a resilient community. Fortunately,
there are many models around us to adapt to Delaware, some of which could be integrated into business
models to attract new industries and create new employment options.
● Consult with Worthington’s Pilot program for Food Scraps Drop-off and make plans to institute
such a program in Delaware.
● Consider linking city-wide composting with OWU’s fledgling vermiculture initiative.
● Investigate Bexley’s city-wide composting plans to create a similar system in Delaware.
● Develop an Upcycle Center on the south side of town to encourage means of reskilling, reusing
products, etc.)
● Work with area small cities (via the Regional Hub plan in progress) to develop a closed-loop
recycling system, vs. collecting items to be shipped elsewhere. See model from Japan below.
● Work with other area small cities to create a large-scale anaerobic bio-digester for the recycling
of wastes, cooperating with, adapting and/or expanding existing processes at RENERGY.
● Work with Sustainable Delaware to create a ban on the use of plastic bags and straws.

from GROWING LOCAL FERTILITY: A GUIDE TO COMMUNITY COMPOSTING
Almost half the materials Americans discard – food scraps, yard trimmings, and soiled paper – are compostable. While
58% of the 34 million tons of yard trimmings are recovered for composting, the recovery level for the 36 million tons
of food scraps remains low at only 4.8%.1 Municipal and county governments and private food scrap generators
increasingly recognize the importance of diverting food scraps from disposal to manage solid waste handling costs.
More than 180 communities have now instituted residential food scrap collection programs, up from only a handful a
decade ago. Countless supermarkets, schools, restaurants, and other businesses and institutions are also source
separating their food scraps for composting. One benefit of composting is that it can be small scale, large scale, and
everything in between: small backyard bins, on-site campus systems, farm-based operations, low-tech and high-tech
regional facilities. While large-scale centralized facilities will undoubtedly be needed in order to reach high recycling
levels, close-by locally-based sites are not only viable, but also bring many local benefits.
Locally-based composting circulates dollars in the community, promotes social inclusion and empowerment, greens
neighborhoods, builds healthy soils, supports local food production and food security, embeds a culture of
composting know-how in the community, sustains local jobs, and strengthens the skills of the local workforce. When
materials are collected and transported out of the community for processing, few if any of these benefits are realized
at the local level. In addition these community-based operations can move from concept to operation in a relatively
short timeframe, and typically are welcome in the neighborhood where they are started.
Potential Financing Mechanisms from Pittsburgh’s ROADMAP TO ZERO WASTE
“A new breed of investment funds is growing rapidly with both private sector and foundations investing in green
infrastructure projects that will positively effect climate change. Some of the foundations focused in this area are: The
Packard Foundation, The MacArthur Foundation, ClimateWorks Foundation, The Hewlett Foundation, The Planet
Pledge Fund and many more. In addition, R20 is the organizer of the Green Investment Accelerator Facility (GIAF),
which invests in waste and other renewable projects delivering market-rate, risk-adjusted investment returns and
sustainable development goals. When evaluating potential Zero Waste actions for inclusion in the ZWSP, the City
should utilize a full-cost accounting method (life-cycle analysis) to assess all of the financial, social and environmental
costs and benefits of each action. For example, giving financial credit to Zero Waste systems by accounting for the
environmental benefits of reduced pollution and climate emissions and the social and economic benefits.

Worthington Food Scraps Drop-off Pilot Program
Worthington is launching a Food Scraps Drop-off Pilot Program!
Thanks to a generous grant from the Solid Waste Authority of Central Ohio (SWACO) and a partnership
with Innovative Organics, the City of Worthington is launching a pilot program to collect and compost
household food scraps.
Why is this being offered?
Roughly 40% of all food bought in the United States is thrown out. That's A LOT of landfill space that can be
saved, greenhouse gas that can be reduced, and usable soil amendments that can be implemented! This
video explains more.
Who is Eligible?
The program is open to City of Worthington residents, but only the first 400 households to register may
participate. The program is only open to households. Businesses wishing to compost may
contact Innovative Organics directly to join their commercial program.
How Do I Register?
To register for the program, fill out and submit the online form by clicking the link below, or call the Service
& Engineering Department at 614-431-2425 weekdays between 7:30am and 4:30pm.
Food Scraps Registration Form
How Does it Work?
Once registered, participants will receive a fact sheet outlining what may be collected for
composting. Residents may use their own 5-gallon bucket or similar container to collect their food
scraps. To drop-off food scraps, participants may sign in at the Service and Engineering Building weekdays
between 7:30am and 4:00pm, dump their scraps and be on their way.
Complete list of what you can, and what you can't compost
What if I don’t have my own bucket?
Residents may also lease a bucket from Innovative Organics which must be returned at the conclusion of the
program. The program will go until February 14, 2020. If the pilot program is successful, the City of
Worthington will explore options to expand the program to all households in Worthington.Have more
questions? Visit the FAQ section of the Innovative Organics Website, or call the City of Worthington Service
& Engineering department 614-431-2425

Selection from Bexley’s ZERO WASTE PLAN

Plastic fantastic: How does Tokyo recycle its waste?
BY TIM HORNYAK

SPECIAL TO THE JAPAN TIMES JUN 10, 2017

Note: While Japan’s recycling system may necessarily differ from one that we might
develop in Central Ohio, we believe that Delaware could be instrumental in shaping a new
vision for “what to do with our waste” by using our entrepreneurial skills to create a
“closed-loop” system that would create new jobs and industries, versus always looking for
“someone else to take care of the problem.”
The next time you trek out to the Tokyo Regional Immigration Bureau, situated on the fringes of Shinagawa along
Tokyo Bay, look around and you’ll see a giant smokestack by the Konan Ohashi Bridge. The visa-dispensing center,
essential for foreign nationals who want to live in Tokyo, stands right by a garbage factory. However, the Minato
Incineration Plant plays a key role in efforts to promote sustainable living in the capital: It houses a state-of-the-art
recycling plant.
Every week, thousands of plastic crates are placed along the streets of Tokyo to collect recyclable materials. In offices,
supermarkets, train stations and other facilities throughout the capital, recyclable bottles, cans and other materials
are meticulously separated and placed in the appropriate receptacles. In Minato Ward, for instance, glass jars and
bottles are placed in yellow crates, while cans and tins are deposited in blue crates. Minato crews collect these as well
as newspapers, magazines, cartons, cardboard, recyclable plastic and plastic bottles. Everything except paper is
trucked down to the Minato Resource Recycle Center, which is located on an artificial island across the Keihin Canal
from Shinagawa. Opened in 1999, the three-story building showcases technology that can help reduce the
environmental impact of modern consumer lifestyles.
ADVERTISING
inRead invented by Teads

Crates of bottles are emptied onto a
conveyor belt at the Minato Resource Recycle Center in Tokyo. | TIM HORNYAK

Bales by the truckload
Crates full of glass containers are placed on conveyor belts and rolled up to the plant’s second floor, where machinery
takes over. The line automatically tips the crates over, spilling the bottles and jars onto another belt, where workers
remove any unsuitable items. Those that make the grade are shaken as they move along the belt to increase the
distance between them. A lighting and camera system then automatically scans and sorts them according to glass
color (clear, brown or other), and small pneumatic actuators, like mini catapults, tap them so they jump off the belt
and fall into the appropriate chute, falling to the first floor, where the impact helps break them up. The line can
handle 1 ton per hour, or roughly 4,000 bottles. The shards are collected by recycling companies and made into road
paving material or bottles once again.

Tiles made from recycled glass sit on display at the
Minato Resource Recycle Center in Tokyo. | TIM HORNYAK
The factory floor here thrums with workers, trucks and forklifts. Aside from glass smashing, the plant’s activities are
mainly focused on compacting, crushing and washing. Cans and tins make their way through a sorting machine that
uses magnets to separate steel and aluminum, compressing 1,400 cans at a time. The result are compact bales of
multicolored, twisted metal weighing 20 to 50 kilograms that would look perfect in a contemporary art exhibition. The
metal is remade into cans, auto parts or construction materials.
Plastic bottles made of polyethylene terephthalate (PET), a common polyester resin, are scooped up in a wheel loader
and dumped into a bin at the bottom of a compactor, which can ingest half a ton of bottles per hour. They come out
the other end as 17-kilogram bales, about 40 centimeters a side, that hold the equivalent of 300 1.5-liter bottles. After
processing, the PET can be used to make new bottles, fabrics and stationery goods such as Pilot’s Petball, a ballpoint
pen that even looks like a PET bottle.
PET bottles are put into a compressor at the Minato Resource Recycle Center in Tokyo. | TIM HORNYAK
By far the heaviest bales made at the Minato plant are fashioned from recyclable plastics such as food packaging,
bento trays, shampoo bottles and cup noodle containers — or, indeed, anything else with the “Pla Mark.” This
material is also put on conveyor belts, blown with a high-pressure fan to remove plastic shopping bags, sorted by
workers, and finally put through a giant compacting machine and bundled into 280-kilogram bales measuring 1 square
meter and wrapped in white vinyl. The line can process 2 tons of plastic per hour. The bales are then shipped to
companies that turn them into new plastic products or chemical resources.

“We hope that more people will thoroughly separate their garbage and recyclable plastics such as food containers, so
we can improve the recycling rate,” says Akihiro Naito, a manager at the plant.

Data / Sources
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Regions 20 – Regions of Climate Action (R20), February 27, 2017
The Great Climate Robbery, How the Food System Drives Climate Change, New
Internationalist Publications, 2016.
Growing Local Fertility: A Guide to Community Composting, April 2014 | Hardwick,
Vermont Authored by Brenda Platt, Institute for Local Self-Reliance and James
McSweeney and Jenn Davis, Highfields Center for Composting,
https://ilsr.org/wp-content/uploads/2014/07/growing-local-fertility.pdf
Zero Waste Plan - The City of Bexley, Ohio http://www.bexley.org/zero
Food Waste Recycling Pilot Program - The City of Bexley, Ohio
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https://www.theguardian.com/sustainable-business/japan-recycling-waste-recovery

F. Farming, Food and Land
While food, farming practices, and food waste may seem outside of the City’s Comprehensive Plan, if we
think more broadly, how a city interfaces with food production, transportation and consumption is a key
factor in determining the health of a community. If we rely mostly on the import of food from far away, not
only do we increase our carbon footprint, decrease the health of our residents, we lose valuable food
dollars that instead of being circulated locally are shipped elsewhere. Supporting local farmers, urban
gardening efforts, and addressing issues of food waste and food insecurity are part of creating a stronger,
more climate-resilient city over the next 20 years. To that end, we offer the following suggestions:
1. We will work with area farms and advocates for the support of the local food movement to
support such initiatives as: a) working with institutions within the city, such as hospitals and
schools, to commit to raising their purchases of locally-grown foods on a sustaining basis; b)
helping to establish a food processing plant within the city for food preparation, freezing and
processing, to offer small area farmers greater opportunity to make their products available all
year; c) work in conjunction with our OSU-Extension office to provide expertise to school
gardens and micro-farms within the city (see below).
2. We pledge to develop five small micro-farms across the city by 2030, to provide jobs, address
food insecurity and access to healthy food by a wider array of our residents.
3. We will double the number of restored and newly-created wetlands in our city and, in
conjunction with the county, our surrounding area, including pocket-wetlands along area streams
to reduce excessive run-off from increased rainfall and more frequently large storms.
4. We will work with area large- and small-scale farmers to reduce use of chemical fertilizers on
their fields, replacing those methods with means of re-vitalizing soils (in collaboration with Ohio
Smart Agriculture: Solutions from the Land recommendations).
5. In conjunction with the above, we will establish a program to measure and reduce the amount of
alga-generating flow into our streams and rivers, reducing the City’s use of chemical-based
fertilizer and promoting the same with city residents.
6. We will work with area parks and other organizations in the area around Delaware to preserve
more farmland from development, aiming for 20,000 preserved acres in the five counties to the
east, west and north of Delaware by 2030.
7. We will work with area small farms on creating an agro-diversity program to foster climatechange resistant crops to be grown, sold and consumed locally.
8. We will work with the Main Street Delaware Association to expand our local farmers markets,
studying ways to ensure a “good return” for area small farmers.
9. We will work with City Council to remove obstacles to urban gardening and farming.

Samplings from MORPC’s recommendations for improving support for local food production
and distribution:
“Establish zoning best practices for encouraging local food production in urban/suburban areas. Zoning
regulations often discourage farms and food-production operations. Zoning regulations govern what land uses
may occur on a given piece of land, whether agricultural, residential, commercial or industrial. Local
governments often have regulations that encourage the conversion of agricultural land to residential and
commercial uses. This reduces the amount of nearby land available for local foods production.

“Cleveland and Cincinnati have enacted ordinances that remove barriers to food production within the city
limits. These ordinances include zoning codes that allow for keeping chickens and other smaller, domestic
animals within the city limits and programs for permanently setting aside city land to be used for food
production. This can help increase access to local, healthful food at an affordable price. Zoning regulations can
reduce the incentive to convert agricultural lands away from food-producing uses. This can increase the
availability of local foods. MORPC can facilitate the development of a model zoning regulation or a list of best
practices that communities can use to encourage local food production. MORPC should work with local
communities, farmers, land owners and regulatory experts to develop the regulation or list of best zoning
practices.”
“Establish land-subdivision regulation best practices for preserving farmland and encouraging local food
production. Land subdivision regulations often discourage continued farm operations and presence. County
Subdivision Regulations typically include two ways to divide land: (1) with a plat or (2) without a plat, utilizing
existing road frontage. The ―without a plat‖ lot splits typically receive limited review. This makes it very easy to
carve a large tract of land into several small parcels not suitable for agricultural production. Utilizing existing
road frontage also creates sprawl and discourages cluster type developments that would promote large tracts of
land for sustainable agricultural production, especially in areas within limited zoning regulations.”

Relevant passages from OHIO SMART AGRICULTURE: SOLUTIONS FROM THE
LAND—a recent study from OSU’s InFACT Program on transforming farming
They recommend:
1) Developing a local food system to strengthen the local economy by keeping food dollars
circulating locally.
2) Restoring processing capacity and supply chains for Ohio-raised food. One of Ohio agriculture’s
most significant problems – and most lucrative opportunities – is a lack of sufficient supply chain
infrastructure. Many Ohio school districts, universities, hospitals, and other large institutions are
interested in buying locally grown food but want much of it to be sliced and diced, or for leafy
produce to be separated and bagged. Potential demand is greater than current processing
capacity.
3) Promoting training in schools, colleges, and prisons in support of the entire food system. Ohio
agriculture in the coming decades will need a larger and better-trained agricultural workforce,
whether it be regular farm hands, seasonal harvest workers, laborers in food-processing facilities,
or the whole range of related skills: mechanics, technicians, welders, equipment operators,
builders, and electricians.
4) Building human capital in the form of workforce development and community resources,
including access to land for rapidly changing rural and urban agriculture.
5) Redeveloping vocational agriculture curriculums in more high schools and community colleges,
and developing farm internship work programs.

Data / Sources
Central Ohio Food Assessment Plan – MORPC www.morpc.org/tool-resource/local-food-assessment-and-plan/

Ohio Smart Agriculture: Solutions from the Land A Call to Action for Ohio’s Food System and Agricultural
Economy, 2019 Retrieved from: https://www.sfldialogue.net/ohiosmartag/reports/OSA-

SfL_Phase_I_Report_Summary.pdf
Solutions for Sustainable Agriculture and Food Systems, TECHNICAL REPORT FOR THE POST-2015
DEVELOPMENT AGENDA, Prepared by the Thematic Group on Sustainable Agriculture and Food Systems
of the Sustainable Development Solutions Network, 18 September 2013. Retrieved from: http://unsdsn.org/wpcontent/uploads/2014/02/130919-TG07-Agriculture-Report-WEB.pdf

Nutrient Pollution, The Sources and Solutions: Agriculture, US EPA
https://www.epa.gov/nutrientpollution/sources-and-solutions-agriculture

A dual role for farmlands: food security and pollinator conservation, Laura A. Burkle Casey M. Delphia Kevin M.
O'Neill, Journal of Ecology, 19 June 2017 https://doi.org/10.1111/1365-2745.12784
Steve Zwick, Forests, Farms, and the Global Carbon Sink: It’s Happening , Ecosystem Marketplace, 19 March
2019, Retrieved from: http://www.ecosystemmarketplace.com/articles/forests-farms-global-carbon-sink-happening/

The Next Regeneration: New York wants to fight climate change through good farming. Here's the dirt, GRIST,
April 2019 Retrieved from: https://grist.org/article/climate-friendly-farming-is-taking-root-in-newyork/?utm_medium=email&utm_source=newsletter&utm_campaign=beacon&fbclid=IwAR0FVKbKbla2_A0GV
Nw0rePoZ5rQeEt2O87UYvBixbsW7BTbhuD8PuVDSFI
RICHARD CONNIFF, New Green Challenge: How to Grow More Food on Less Land, Yale Environment 360,
MARCH 2016, Retrieved from: https://e360.yale.edu/features/how_to_grow_more_food_on_less_land
Seminary Hill Farm, MTSO https://www.seminaryhillfarm.org/
Stratford Ecological Center, Delaware https://stratfordecologicalcenter.org/
MAD Scientists Associates, https://www.madscientistassociates.net/
Ohio Land Trusts, http://www.ohiolandtrusts.org/conservation-easements

SECTION YET TO BE COMPLETED:

G) Climate Equity Support for Lower Income Areas (in
process)
Many researchers have stressed that the effects of climate change will fall heaviest on lower income parts of our
cities, who have less resources for mitigating the effects, paying for transportation and energy, for insulating their
homes, etc. We want to seek out programs in place in other cities which can help defray these costs and
thereby build a more equitable and climate-resilient community.
1. We will research programs to help defray the effects of climate change on lower income
populations across the city, helping to lower the cost of energy and transportation.
2. We will seek grants to implement these recommendations.
3. We will link with other smaller cities in the central Ohio area to create well-paying green jobs in
building retrofitting, mass transit options, and the creation of green businesses.
4. We will develop programs at the DACC and area technical colleges to prepare students for the
emerging jobs in sustainability and climate change resilience.
5. We will investigate other small cities, such as St. Croix, Wisconsin (see below) for development
of eco-villages for diverse income populations.

Habitat explores local eco-village concept
St. Croix, Wisconsin studied building an eco-village—a zero-carbon development for low-income residents—in 2009
and by cooperating with Habitat for Humanity was able to have one in place by 2014.

A simple question led the St. Croix Valley Habitat for Humanity to investigate in earnest the development of an
eco-village housing concept, possibly for a five-acre city-owned site on Apollo Road south of Maple Street.

SCVHFH Director Amy Muzzy said the concept mostly began with her asking, "What does the word 'affordable'
mean?" She says the non-profit, Christian housing ministry in Pierce and St. Croix counties must stay true to its
mission: "Helping our community to partner with people in need of affordable home ownership by enabling
them to acquire simple, decent, homes and improving their lives by surrounding them with people who want
to live and share God's purposeful love and care."
Signs advertising $180,000 homes as affordable got Muzzy wondering why energy-saving homes seem furthest
from reach to those who need it most? Most Habitat homes fall into the $80,000-$100,000 range but don't
include elements that save homeowners energy and upkeep costs in the long run. Those thoughts eventually
led to conversations with SCVHFH Board Member Kelly Cain, director of the St. Croix Institute for Sustainable
Community Development, and with Mayor Don Richards, a proponent of energy conversation and "green"
living.
"Then this whole village idea came down," Muzzy said. As the board members began discussing the concept
among themselves and potential partners, they found it hard to talk about without having a vision -something on paper.
A $5,000 grant enabled the affiliate to get help with the concept and drawings of it from St. Croix Valley
professionals Marc Putnam of Hudson-based Putnam Planning & Design and architect Richard Peterson of the
Afton, Minn.,-based Sustainable Development Network & Exchange.
Muzzy said the grant gave Habitat the tools needed to share the vision.

SCVHFH asked the city in August last year if it was "OK" with the idea of Habitat developing a conceptual
picture of how an eco-village would potentially fit into the Apollo Road site.
The City Council OK'd the exploration and the concept evolved. The local affiliate is now talking with city
officials, firms in the green-building business and other potential partners.
Partners could mean progress Concept drawings of the eco-village depict it as a densely-built 33-unit housing
development that could include walkable streets; solar panels on the rooftops; geothermal heating systems;

shared or "clustered" utilities; water re-use for flushing toilets or irrigation; rainwater management; some
energy produced in the village via solar panels, micro wind turbines, or biofuels; and on-site food production.
If it happens, the complex would likely develop one cluster or phase at a time. Cain defines eco-village as: "A
planned community that implements sustainable development techniques to improve the quality of life for its
inhabitants and to maintain a clean healthy environment."
The conceptual drawings include information about the five fundamentals of an eco-village.
• Smart town planning creates communities with less paved surfaces, minimized drainage and a smaller footprint while
also preserving the site's ecology.
• On-site utility management helps improve efficiency in usage of water, power and heating technology.
• Proximity provides increased access to goods and services; eco-villages encourage "adjacencies."
• On-site food production leads to improved diet and lower food costs.
• Compact, energy-efficient, fireproof housing with roof design to accommodate solar panels.

"This really evolved into a whole big picture," Muzzy said.
She said there are a lot of good opportunities for green-building grants and that through the right partnerships,
the board thinks the eco-village concept is possible. With the exception of grants, SCVHFH doesn't expect
taxpayer money to be used if the project happens.
Muzzy said partnerships are what enable Habitat homes to get built -- with future homeowners, individuals and
communities, corporations and small businesses, local and federal government entities, churches and volunteer
organizations, national and international Habitat affiliates...
The director emphasizes that Habitat homes are not a giveaway. They're primarily a partnership, and
homeowners must work hundreds of hours plus be able to pay the internally funded interest-free mortgage.
A family selection committee analyzes applicants' need, ability to pay and willingness to partner. All
homeowners' house payments go back into the organization.
Muzzy said looking at a loan over its 20- or 30-year life.
"The homeowner is going to pay back every, single penny that went into building the home," said Muzzy.
SCVHFH intends to bring the eco-village concept to a City Council meeting soon to see if it agrees that
discussions should continue to move things from the conceptual stage to planning.Cain said about the potential
development: "It's an incremental process," adding that the Habitat's board is just starting to explore the
financial and legal aspects.
While Muzzy and the board can't say when it would all come together, SCVHFH Board President Carol
Merriman said the concept won't hold for 5-10 years. SCVHFH needs to act within the next 2-3 years on the
momentum that's been gathering recently.
Cain, Merriman and Muzzy see affordable housing and the eco-village's energy efficiency as pluses for the city.
And no matter what, they agree it's the board's job is to make sure it stays affordable for people who live in St.
Croix or Pierce County and don't make a lot of money. "They'll either be affordable or we can't go there," said
Cain about the potential homes.

Eco Village Vision National Demonstration for Sustainable Neighborhood Design
• 4X Bottom-Line Sustainability-Based Project: 

•
•
•
•
•
•
•
•

Environmental, social, economic, & community 
Public – Private - Non-Profit Partnerships Driven 
18 Homes and Community Center 
LEED® for Homes Platinum 
Carbon Negative / Renewable Energy Positive 
Sustainable Community Education Center 
EV transportation option for residents 
75 kW Photovoltaic Array Field

Data / Sources
Columbus Urban League 2012 Fair Housing Plan, Analysis of Impediments to Fair Housing Choice and Action
Plan, Columbus and Franklin County, August 2012
City of Columbus Incentives Policy Evaluation (Inclusive zoning study), HR&A Advisors and VSI, 2018
City of Columbus Community Reinvestment Area Agreement Mixed Income Residential Developments,
ORD2184, 2018
Affordable Housing Alliance of Central Ohio - http://www.ahaco.org/
Just Green Enough: Urban Development and Environmental Gentrification, Edited by Winifred Curran and
Trina Hamilton, Routledge, 2017
Patrick Sisson, How six small towns and cities are going green, Curbed, October 2017, Retrieved from:
https://www.curbed.com/2017/10/31/16580810/sustainable-small-town-solar-power
Allison Bridges, The Rise of Cities in the Battle Against Climate Change, State of the Planet, Earth Institute at
Columbia University, March 2018, Retrieved from: https://blogs.ei.columbia.edu/2018/03/13/rise-cities-battleclimate-change/
The Experimental City, edited by James Evans, Andrew Karvonen and Rob Raven,
Routledge, London & New York, 2016 (paperback, 2018)
“The Skill of Ecological Perception” an essay by Laura Sewall in the book Ecopsychology: Restoring the
Earth/Healing the Mind, Counterpoint, 1995

SECTION YET TO BE COMPLETED:

H) Addressing the Health Effects of Climate Change (in
process)
Work with the Delaware General Health District’s Climate Change Position Paper to Apply Its Principles
and Recommendations.
●
We will use the resources provided by the World Health Organization (WHO) and the Centers
for Disease Control and Prevention (CDC) to study the effects of warmer temperatures on
infectious diseases, incl. vector, water, and foodborne diseases such as Lyme disease and West
Nile virus.
● ·
We will work with the Delaware General Health District (DGCH) and the Delaware County
Emergency Management (EMA) to help prepare the community for extreme weather events
and to make it more resilient.
● ·
We will push for a reduction in air pollution in the city and county since volatile organic
compounds (VOCs) and other emissions can cause smog and lead to increased rates of asthma
and other respiratory diseases.
● ·
We are encouraging officials to strengthen the regional water and sewer infrastructure
since flooding can contaminate surface and ground water and lead to a lack of potable water
and to food insecurity. Toxic algal blooms due to farm runoff can be prevented by no-till
techniques, reduced fertilizer application, robust buffer zones, and similar measures.
● ·
We will help educate the public about the dangers of heat (hyperthermia) and
dehydration and help establish a network of cooling centers in the city and county. Urban heat
islands can be addressed by a denser tree canopy, more natural spaces, and green roofs.
● ·
We are urging the medical profession to consider the increased physiological and
psychological toll of climate change. Children, the elderly, and sick patients are among the most
vulnerable people and may require increased attention.

Data / SOURCES
Delaware General Health District Community Health Improvement Plan 2019-2021
Aileen Nowlan, Creating smarter, healthier cities: How hyper-local air pollution monitoring
will help, June 2018. Online Resource: https://medium.com/the-fourth-wave/creating-smarterhealthier-cities-c9aae69b4247
New ‘hyperlocal’ air quality network for London, Air Monitors Ltd., Sep. 27, 2018. Online
Resource: https://www.environmental-expert.com/news/new-hyperlocal-air-quality-networkfor-london-770651

Appendix A: TARGET/GOALS LIT REVIEW
Links to IPCC reports to use for the Big Picture:
● AR5 Climate Change 2014: Impacts, Adaptation, and Vulnerability
● AR5 Climate Change 2014: Mitigation of Climate Change
● AR5 Synthesis Report: Climate Change 2014
● Climate Change and Land
● Global Warming of 1.5 ºC
● 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories
● Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation
A roadmap for rapid decarbonization, Emissions inevitably approach zero with a “carbon law”, Johan
Rockström et. al, Downloaded from http://science.sciencemag.org/ on March 30, 2017
Drawdown: The Most Comprehensive Plan Ever Proposed to Reverse Global Warming,
Paul Hawken, Penguin, 2018
Climate and development: enhancing impact through stronger linkages in the implementation of the Paris
Agreement and the Sustainable Development Goals (SDGs), Gomez-Echeverri L. 2018, Phil. Trans. R. Soc. A
376: 20160444. http://dx.doi.org/10.1098/rsta.2016.0444
American Mayors and Businesses: Building Partnerships for a Low-Carbon Future, Volume II, ALLIANCE
FOR A SUSTAINABLE FUTURE, a joint effort by The U.S. Conference of Mayors and the Center for Climate
and Energy Solutions (C2ES), January 2019. Retrieved from: http://www.usmayors.org/wpcontent/uploads/2019/01/Carbon-Case-Study.pdf
William F Lamb, et. al The literature landscape on 1.5 C climate change and cities, Current Opinion in
Environmental Sustainability 2018
Global Platform for Sustainable Cities (GPSC) URBAN SUSTAINABILITY FRAMEWORK (USF), International
Bank for Reconstruction and Development / The World Bank, 2018
Baltimore’s Sustainable Future: Localizing the UN Sustainable Development Goals, Strategies and Indicators,
Report Prepared for the USA Sustainable Cities Initiative November 2016
Oberlin Climate Action Plan, City of Oberlin, 2013. Retrieved from: http://www.cityofoberlin.com/wpcontent/uploads/2014/07/2013-cap-online-pdf.pdf
Columbus Climate Adaptation Plan, Byrd Polar Research Center, The Ohio State University, December 2018
One PGH, Pittsburgh’s Resilience Strategy, 2017
City of Pittsburgh Climate Action Plan 3.0, 2017
Resilient Pittsburgh, 100 Resilient Cities, Rockefeller Foundation, 2016
OHIO RIVER BASIN–Formulating Climate Change Mitigation/Adaptation Strategies through Regional
Collaboration with the ORB Alliance, U.S. Army Corps of Engineers and Ohio River Basin Alliance, Institute
for Water Resources, Responses to Climate Change Program, CWTS report 2017-01, May 2017

MORPC Sustainable 2050 Certification data from the City of Delaware - Caroline Cierrechi
Guiding Principles for City Climate Planning Action, First published in Nairobi in 2015 by UN-Habitat, United
Nations Human Settlements Programme 2015
F. Giordano, et. al., Planning for Adaptation to Climate Change: A Guideline for Municipalities, Institute for
Environmental Protection and Research (ISPRA, Italy), 2010.
Atlas of Sustainable Development Goals, From World Development Indicators, World Bank Group 2017
C40 Cities Climate Action Planning Framework, Cities Climate Leadership Group Inc., May 2018
Sustainability Tools for Assessing and Rating Communities, STAR Community Rating System, July 2018
Jessica Espey, Hayden Dahmm and Laurie Manderino, THE U.S. CITIES SUSTAINABLE DEVELOPMENT
GOALS INDEX: Leaving No U.S. City Behind, UNDP, 2018
Sandra Ruckstuhl et. al., The USA Sustainable Cities Initiative: Lessons for City-Level SDG Action, Working
Paper, October 2018
ULI Resilience Program White Paper Series, A Guide for Assessing Climate Change Risk, Urban Land Institute,
2015
Singapore: Green/Smart City of the Future, National Geographic 2018 YouTube Video:
https://www.youtube.com/watch?v=xi6r3hZe5Tg
Thriving Earth Exchange: Climate Resilience case studies from cities across the world,
https://thrivingearthexchange.org/projects/
Environmental reporting (Citizen Science) ISeeChange platform, Citizens can report observations, including
detailed impacts of flooding, photographs, and precipitation totals, around their
homes.https://www.iseechange.org/investigations/5749ffb4245032597e8c643d
Regional climate information
OHIO RIVER BASIN–Formulating Climate Change Mitigation/Adaptation Strategies through Regional
Collaboration with the ORB Alliance, Institute for Water Resources–Responses to Climate Change Program,
U.S. Army Corps of Engineers and Ohio River Basin Alliance Institute for Water Resources, Responses to
Climate Change Program May 2017
Ohio Quarterly Climate Summary, Ohio State University Extension and the State Climate Office 2019

Appendix B: Climate Crisis Background Information
The Intergovernmental Panel on Climate Change (IPCC)’s Fourth Assessment Report affirms that “warming of
the climate system is unequivocal, as is now evident from observations of increases in global average air and
ocean temperatures, widespread melting of snow and ice and rising global average sea level.” 6 Researchers have
made progress in their understanding of how the Earth’s climate is changing in space and time through
improvements and extensions of numerous datasets and data analyses, broader geographical coverage, better
understanding of uncertainties and a wider variety of measurements.7 These refinements expand upon the
findings of previous IPCC Assessments – today, observational evidence from all continents and most oceans
shows that “regional changes in temperature have had discernible impacts on physical and biological systems.”8

The Fourth Assessment asserts that “most of the observed increase in global average temperatures since the
mid-20th century is very likely due to the observed increase in anthropogenic GHG concentrations. This is an
advancement since the [Third Assessment Report]’s conclusion that ‘most of the observed warming over the
last 50 years is likely to have been due to the increase in GHG concentrations.’”
Put another way, “The observed widespread warming of the atmosphere and ocean, together with ice mass
loss, support the conclusion that it is extremely unlikely that global climate change of the past 50 years can be
explained without external forcing and very likely that it is not due to known natural causes alone. During this
period, the sum of solar and volcanic forcings would likely have produced cooling, not warming. Warming of the
climate system has been detected in changes in surface and atmospheric temperatures and in temperatures of
the upper several hundred [meters] of the ocean. The observed pattern of tropospheric warming and
stratospheric cooling is very likely due to the combined influences of GHG increases and stratospheric ozone
depletion.”9
In short, the Earth is already responding to climate change drivers introduced by mankind.
Temperatures are Rising Globally
Analysis released in January 2011 by NASA's Goddard Institute for Space Studies shows that global average
surface temperatures in 2010 “tied” 2005 as the warmest on record (the difference is smaller than the
uncertainty in comparing the temperatures of recent years). 10 The next hottest years, also with very close
average temperatures, are 1998, 2002, 2003, 2006, 2007, and 2009. The period from January 2000 to December
2009 is the warmest decade on record, followed by the 1990’s, then the 1980’s respectively. These remarkable
yearly and decadal trends, based on the Goddard Institute’s global average surface temperature analysis,
GISTEMP, are charted since 1880 and closely resemble the findings of other temperature records and analyses
produced by the Hadley Centre and the National Oceanic and Atmospheric Administration (NOAA). 11

The steady uptick in average temperatures is significant and expected to continue if action is not taken to
manage climatic conditions.
Regional and Local Impacts
Because the impacts of climate change vary geographically, it is important to know what effects are specifically
expected for your corner of the globe. According to the U.S. Global Change Research Program, the Southwest
region of the United States should expect the following impacts from climate change to occur in the coming
years:
• Water supplies will become increasingly scarce, calling for trade-offs among competing uses, and
potentially leading to conflict.
• Increasing temperature, drought, wildfire, and invasive species will accelerate transformation of the
landscape.
• Increased frequency and altered timing of flooding will increase risks to people, ecosystems, and
infrastructure.
• Tourism and recreation opportunities are likely to suffer.
• Cities and agriculture face increasing risks from a changing climate. 12
Greenhouse Gas Emissions Must be Reduced
The figures included here, from the IPCC Fourth Assessment, chart atmospheric concentrations of the three
most common greenhouse gases over the 10,000 years prior to 2005 (and since 1750 in the inset panels).
The recent and massive buildup of greenhouse gases in our atmosphere is conceivably even more extraordinary
than changes observed thus far regarding temperature, sea level, and snow cover in the Northern hemisphere
in that current levels greatly exceed recorded precedent going back much further than the modern temperature
record. The latest monthly average atmospheric CO2 concentration, for December 2010, as measured at Mauna
Loa Observatory, Hawaii, was 389.69 parts per million (ppm). 14

Global Greenhouse Gas Emissions

According to the Director of the Goddard Institute, Dr. James Hansen, “If the warming trend continues, as is
expected, if greenhouse gases continue to increase, the 2010 [temperature] record will not stand for long.” 15 In
response to the problem of climate change, many communities in the United States are taking responsibility for
addressing emissions at the local level. Since many of the major sources of greenhouse gas emissions are directly
or indirectly controlled through local policies, local governments have a strong role to play in reducing
greenhouse gas emissions within their boundaries. Through proactive measures around land use patterns,
transportation demand management, energy efficiency, green building, and waste diversion, local governments
can dramatically reduce emissions in their communities. In addition, local governments are primarily responsible
for the provision of emergency services and the mitigation of natural disaster impacts. While this Plan is
designed to reduce overall emissions levels, as the effects of climate change become more common and severe,
local government adaptation policies will be fundamental in preserving the welfare of residents and businesses

