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1. The Energy Plan
This is the energy plan for Middletown Township. This document  outlines Middletown's goals and primary actions to reduce energy usage and carbon emissions.
2. Middletown's Goals 

· Substantial reduction in energy usage and carbon emissions means that Middletown will remain a great place to live and work in the forefront of rapid world change, while also avoiding being left behind

· Meet state wide goals for energy reduction and green energy

· By 2030, 50% reduction in Middletown Greenhouse Gas (GHG) emissions from all sources for all sectors

· By 2050, 100% green energy (renewable) for all Middletown energy consumers

· Improve energy efficiency within Middletown

· Reduce overall energy use in Middletown

· Net cost savings from energy reduction and switch to green sourcing

· Create and retain jobs

· Target obtaining Sustainable New Jersey Gold Level

3. Key Energy Saving and Carbon Footprint Reduction Items
This section describes Middletown's energy saving and carbon footprint reduction items intended to have significant impact when implemented. 

The  following chart and table outlines estimated carbon emission savings for key actions. Estimates are subject to change based on changes in assumptions and future updated information.

Chart 1 – Example Annual Carbon Emission Estimates For Possible Scenarios
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Table 1 Estimated Annual Middletown Carbon Emission Savings

	Energy or Carbon Saving Item
	Estimated Annual Middletown Carbon Emission Savings
	Primary Implementation Responsibility

	Community Choice Energy  Aggregation (Electricity)
	Up to ~81,000 tons spanning all residential electricity (based on 100% renewable energy sources)
	Town of Middletown; Selected Third Party Electric Supplier; Residents (automatic opt-in for many)

	Community Solar (Electricity)
	Up to ~3,000 tons for an initial 5MW project generating ~ 8,000,000 KWH per year.  Additional projects would increase savings.
	Town of Middletown (or alternate responsible entity); selected Implementation / Operator; Land owner/Landlord; Subscribers (e.g. Middletown residents)

	Commercial Solar (Electricity)
	Up to ~2400 tons for ~300,000 SQFT building, parking or vacant land facility generating ~6,300,000 KWH annually with ~16,000 solar panels.  Additional projects would increase savings.
	Commercial Businesses; Solar Contractors; Town of Middletown

	Residential Solar (Electricity)
	Up to ~7700 tons if solar installations are deployed to an additional 10% of Middletown homes
	Homeowners; Solar Contractors

	Commercial Energy Savings (Non electric fossil fuel)
	Up to ~5800 tons from 10% energy savings spanning estimated Middletown commercial space (assumes natural gas)
	Businesses; Contractors; Town of Middletown as champion

	Residential Energy Savings (Non electric fossil fuel)
	Up to ~8100 tons from 10% energy savings spanning Middletown residences
	Homeowners; Utilities; Contractors

	Electric Vehicle (EV) - Passenger
	Up to ~55,000 tons upon 25% conversion of Resident Vehicles to EV
	Almost Everyone: Car Owners;  Multifamily and Senior Housing  Owners/Occupants;  Businesses; Government Entities including Town of Middletown; Vehicle Dealers; EV Charging Facility Owners/Operators

	Electric Vehicle (EV) – Local Transit
	TBD
	Town of Middletown;  EV transit operators; Ride Share Owners/Operators; EV Charging Facility Owners/Operators

	Electric Vehicle (EV) – Educational Institution
	TBD
	Town of Middletown;  Educational Institutions; EV transit operators; EV Charging Facility Owners/Operators

	Electric Vehicle (EV) –  Municipal Fleet
	TBD
	Town of Middletown;  Fleet EV Dealers; EV Charging Facility Owners/Operators


4. Community Choice Energy Aggregation
Middletown would establish a Community Choice Energy Aggregation (GEA) program for the benefit of Middletown electricity consumers.

Community Choice Energy Aggregation
 enables a New Jersey community to aggregate substantial customer electricity consumption and thus offer a lower cost (e.g. 5 to 10% cost reduction) with small or no carbon footprint electricity  source to the community.  The community obtains bids from third party power suppliers, and then contracts for a electricity cost reduction and carbon savings making use of renewable energy sources including solar and wind power.   After a community notification program, which  includes notifying customers of both automatic opt in and the right to opt out, customers who had previously retained the Basic Generation Service (BGS) provider and who do not opt out are automatically converted to the new power offering as per contract with the selected third party supplier, thus  achieving the anticipated cost savings and carbon reduction.  All converted customers retain the right to opt out of the program in the future with advance notification to the electricity supplier.  

The BGS provider continues its responsibility for the existing and future community physical electrical infrastructure.  This responsibility includes infrastructure maintenance and reliability within the serving area up to the existing utility connection point at each consumer regardless of which electricity provider provides the electrical power source.  The billing continues nearly the same, with the BGS line item on the electric bill replaced with the third party supplier at the contracted rate.

The City of New Brunswick
, NJ and South Orange
, NJ are two examples of NJ communities that have currently established energy aggregation programs to benefit their residents.

Table 2 – Proposed Middletown Community Choice Energy Aggregation Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown  Project Champion Assigned
	Jan 2020
	

	Township resolution prepared
	Jan 2020
	

	Township resolution approved
	Jan 2020
	

	Legal Review
	Ongoing
	

	Initial community notifications completed
	Feb 2020
	

	RFP for third party suppliers issued including proposed project implementation dates
	Feb 2020
	

	RFP response final date
	Mar 2020
	

	Township  decision on selected electric supplier
	Apr 2020
	

	Supplier contract signed with project dates and costs
	May 2020
	

	Community notification of supplier, project dates and   general customer conversion dates
	May 2020
	

	Community Choice Energy Aggregation cutover.   Complete customer conversions to new supplier including supplier notification to individual customers.   Detailed dates as per project plan.
	Jul 2020
	

	Publish (including on web) project status information to Middletown residents throughout project
	Ongoing
	


5. Community Solar

Middletown would establish an initial Community Solar project of 5 MW, thus enabling residents to lower costs and more  fully reduce carbon emissions through their direct active participation including possible direct ownership of solar panel shares.  Additional projects would be subsequently considered.
A New Jersey Community Solar
 project enables utility customers to participate in a solar energy project remotely located from their property.
Currently, an individual project is limited to 5 MW per the State of New Jersey.  All New Jersey projects are also subject to a combined power limit.

An example Community Solar project is Sussex Solar Gardens
 located in Sussex County, New Jersey.
Table 3  – Proposed Middletown Community Solar Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown Project Champion Assigned
	Jan 2020
	

	Township Resolution Prepared*

(* Alternate: Different entity sponsors Community Solar project)
	Jan 2020
	

	Township Resolution Approved
	Jan 2020
	

	Legal Review
	ongoing
	

	Initial Community Solar application  prepared
	Jan 2020
	

	Business Plan with entities, costs,  financing arrangements,  detailed project schedule, and subscriber definition, subscriber acquisition, operator acquistion, land/landlord acquisition, and overall project plan prepared
	Feb 2020
	

	Initial subscribers identified
	Mar 2020
	

	Site location & property owner/landlord identified
	Mar 2020
	

	Preliminary agreement with property owner/landlord
	Mar 2020
	

	Implementation / Operator Company identified
	Mar 2020
	

	Preliminary  agreement with Implementation/Operator Company identified
	Mar 2020
	

	Preliminary agreement including interconnection detail and cost reached with NJ electric serving area providerMar 2020
	Mar 2020
	

	Submit Community Solar application to New Jersey
	Mar 2020
	

	Approval outcome from New Jersey
	TBD
	

	Initiate Community  Solar project as per project schedule
	TBD
	

	Additional project dates TBD
	TBD
	

	Publish (including on web) project status information to Middletown residents throughout project
	Ongoing
	


6. Commercial Solar

Middletown would encourage solar projects at businesses through an active program of community outreach.   Potential  businesses amenable to rooftop, carport  (parking lot) and/or vacant commercial land solar would be identified.  Further outreach to businesses would follow to encourage solar project planning, installation and operation.

Middletown would also require new commercial buildings of defined size to install rooftop solar panels (or alternate ground based solar supply) and also provide a carport solar feasibility assessment for associated parking.  As an example, New York City has a new law
 requiring new buildings to install rooftop solar (or green roof).

An example large commercial solar project
 is at Great Adventure in Jackson, NJ.  A rooftop solar panel installation can be seen at 641 Shrewsbury Ave in Shrewsbury.  A carport parking solar panel installation can be seen at 655 Shrewsbury  Ave in Shrewsbury.

Table 4  – Proposed Commercial Solar Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown Project Champion Assigned
	Jan 2020
	

	Define Scope and Actions for outreach to businesses to encourage Commercial Solar
	Jan 2020
	

	Identify annual targets for growth in commercial business solar
	Jan 2020
	

	Identify  specific targets for commercial rooftop versus commercial parking carport solar, communications and tracking methods
	Jan 2020
	

	Identify list of commercial businesses in Middletown
	Jan 2020
	

	Identify (a)defined size of  new commercial buildings subject to requirement of installing rooftop solar (b) size of commercial buildings for retroactive solar requirement
	Jan 2020
	

	Prepare town resolution to require new commercial buildings of defined size to have rooftop solar and assess carport solar feasibility for associated parking
	Jan 2020
	

	Legal assessment regarding making commercial rooftop and carport solar assessment requirements retroactive for (A) Large new commercial developments, e.g. those approved after January 1, 2019 (B) Vacant existing large commercial buildings prior to re-opening with required retrofit (if technically and cost feasible) during any  transition to new usage, owners or tenants
	Jan 2020
	

	Legal Review
	Ongoing
	

	Township committee asked to pass resolution requiring new commercial buildings to have rooftop solar and assess carport solar feasibility
	Feb 2020
	

	Complete initial reach out  to commercial businesses in Middletown
	Feb 2020
	

	Publish (including on web) all business responses and create tracking method
	Feb 2020
	

	Tracking commercial business solar project and rooftop installation progress
	ongoing
	

	Tabulate commercial business solar project and solar rooftop carbon savings
	ongoing
	


7. Residential Solar

As of September, 2019, over 116,744
 homes and businesses in New Jersey have installed a solar electric system.

The typical New Jersey residence uses 8902 kWh
 per year.   A system of about 22 solar panels at 250 watts per panel is needed for solar to generate this amount of electricity (using Newark
 sunlight factor of an average of 4.5 sunlight hours per day).   With this solar installation, a residence would save about 3.2 carbon tons per year.

Deploying  full solar installations to an additional 10% of 23962 Middletown homes (2396 homes) would amount to saving ~7,700 carbon tons per year.

Middletown would encourage residents to add solar installations, e.g. via Middletown newsletter, mentioning solar benefits in appropriate forums, and developing statistics on Middletown's residential solar penetration and growth rates.

8. Commercial Energy Savings

Middletown would reach out to local businesses to identify energy savings programs they have underway, suggest benchmarking programs, and provide additional encouragement towards establishing energy savings actions.

Middletown also conducts outreach events for business and residences.  For example, in February, 2019, the Middletown Green Team and Township Officials held an outreach event
 for residents and businesses to learn about programs that help make energy-efficiency  improvements more affordable.
The State of New Jersey Clean Energy Program
  offers numerous programs aimed at energy-efficiency for commercial, industrial, local government and multifamily homes, e.g. including Benchmarking, SmartsStart Buildings program, New Jersey  Commercial and Industrial incentive programs (i.e. CTEEP), Direct Install for lighting replacement, HVAC and other outdated operational equipment replacements, Large Energy Users Program, and Food Service Equipment.

Table 5  – Proposed  Commercial Energy Savings Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown Project Champion Assigned
	Jan 2020
	

	Establish list of all Middletown businesses
	Jan 2020
	

	Develop communication materials and survey form for all commercial businesses in Middletown to request their energy efficiency plans and actions, and communicate about available and recommended energy efficiency measures and audits, including those listed by the State of New Jersey among others.
	Jan 2020
	

	Legal review
	ongoing
	

	Send survey to all businesses in Middletown
	Jan 2020
	

	Tabulate survey results
	ongoing
	

	Publish (including on web) aggregate survey results to businesses and residents
	Feb 2020
	

	Determine further actions and target dates based on survey results to encourage further energy savings
	ongoing
	

	Compute estimated annual carbon savings from aggregate business energy-efficiency measures
	Mar 2020
	


9. Residential Energy Savings
The energy consumption of the average home in New Jersey is 127 million BTU
 (2009).  Space heating accounts for nearly half the energy
 used in a New Jersey home (estimated at ~ 45% or 57 million BTU; or ~570 therms).  At about 80% of the residential space heating in New Jersey is via natural gas.

As previously mentioned, Middletown in conjuction with utilties and the Middletown Green Team conducts outreach energy savings events for businesses and residences. 

The State of New Jersey also offers numerous programs
 for residential energy savings, including COOLadvantage, WARMadvantage, Comfort Partners,  Appliance Rebates and Lighting,  ENERGY STAR programs both for  home upgrades and new homes, Refrigerator and Freezer recycling, and programs for Oil, Propane & Municipal electric  NJ residents.  And registration of Solar Renewable Energy Certificates earned from Solar projects.

State utilities offer energy saving (and thus money saving) information and programs.  Example  information from one utility serving Middletown includes ”Energy Saving Tips for Your Home”
 and others.  Another utility serving Middletown also provides energy saving information , e.g. “More Than 100 Ways to Improve Your Energy Bill”, and tools
.  For example, replace incandescent lighting with LED lights, which will drastically reduce energy usage, and thus reduce carbon emissions and electricity bills, while saving on long term bulb replacement costs.  Insulating a home, e.g. via straight forward and relatively low cost caulking, weather stripping and insulation measures, can also drastically reduce energy usage.  Upgrading (replacement) of older appliances and equipment with Energy Star appliances and high efficiency heating and cooling equipment also provides drastic energy savings.

Low cost programs to help identify home energy savings can be available, e.g. as of this writing, a home energy analysis can be obtained for $49
 along with some reduced cost product offerings.
10. Electric Vehicles - Passenger

In  addition to providing a substantially greener future via powering from renewable electricity sources, Electric Vehicles (EV) offer lower per mile energy costs at the equivalent of $1.00 to $1.50 per gallon
.  A utility serving Middletown currently offers a range of EV and EV charging information
.

Numerous manufacturers have announced plans to increase manufacturing and availability of EV in their product lines, including possible transitions away from fossil fuel vehicles.   Consequently, they are also redirecting capital from fossil fuel research, development and manufacturing to EV.

Example EV currently available, announced, or transition references include the  following (not a complete list):

· Audi e-tron

· Bollinger Motors

· BMW i3

· Chevrolet Bolt

· Fiat 500e

· Ford

· Ford Mustang SUV

· GM

· GMC electric truck

· Honda Clarity Electric

· Hyundai Kona Electric
 
· Infiniti QX Inspiration (concept)

· Jaguar I-PACE

· Kia Soul EV

· Mercedes Benz EQC

· Nissan Leaf

· Porsche Taycan

· Rivian

· Tesla

· Volkswagen

· Volvo XC40 Recharge

Other EV information:

· The first electric car in the USA was developed circa 1890-91.

· An average passenger vehicle emits 4.6
 carbon tons per year (11,500 miles)

· A typical suburban police vehicle is estimated to emit 6.9 carbon tons per year (est. 50 miles per day based on low end of city versus highway police car driving, or 18,000 miles per year).
 

· See reference for example
 charging station information

· Volta
 charging station recently observed being used at Cinema Hazlet 12 (October 2019)

· Manufacturer and government incentives may be available to help purchase certain EV
Table 6  – Proposed  Electric Vehicle Passenger Vehicle Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown Project Champion Assigned
	Jan 2020
	

	Establish list of all Middletown businesses
	Jan 2020
	

	Legal review
	ongoing
	

	Survey all local businesses regarding existing and planned EV charging facilities at their premises, and document results
	Feb 2020
	

	Contact EV charging vendor(s) regarding establishing charging stations at Middletown train station
	Feb 2020
	

	Contact NJ Transit regarding plans for EV charging at Middletown train station
	Feb 2020
	

	Develop plan, schedule, and RFP for EV charging stations at Middletown train station
	Feb 2020
	

	Contact Middletown residents regarding EV chargers and Middletown train station regarding vendors and plans
	Feb 2020
	

	Select and notify vendor(s) for EV chargers at Middletown train station
	Feb 2020
	

	Track project implementation for EV chargers at Middletown train station
	Through Jun 2020
	

	Contact area electrical contractors regarding their interest in identifying, documenting, and sharing information about installing EV for residences and businesses in Middletown.
	Feb 2020
	

	Publish (including on web) results of electrical contractor survey to Middletown residents.  
	Mar 2020
	

	Investigate and document a plan with schedule, costs and charging stations to replace fossil fuel passenger, most police, and light truck vehicles in the Middletown fleet with EV
	Feb 2020
	

	Implement plan to replace all Middletown fleet vehicles identified in prior plan with EV, and document  results on ongoing basis
	Ongoing (after prior plan step)
	

	Contact all private apartment complexes in Middletown to determine their plans and schedules for incorporating EV chargers for their residents, and publish (including on web).
	Feb 2020 (and ongoing)
	

	Contact private senior citizen retirement communities regarding their plans and schedules for deploying EV charging for their residents.   Publish plans (including on web).
	Mar 2020
	

	Develop plan and schedules for deploying EV chargers to Middletown Senior Citizen housing. Publish plans (including on web).
	Mar 2020
	

	Track project implementation for deploying EV chargers to Middletown Senior Citizen housing.
	TBD
	

	Contact Brookdale College regarding plans for EV charging at Brookdale College
	Mar 2020
	

	Contact the Park Service regarding plans for EV charging at Sandy Hook
	Mar 2020
	

	Develop Social Justice plan regarding EV and EV charging for passenger vehicles in Middletown
	Mar 2020
	

	Develop and document list and schedule for proposed ordinances to expedite adoption of EV by Middletown and residents.  Socialize EV ordinances with Middletown residents.
	Mar 2020
	


11. Electric Vehicles - Local Transit

Example local transit electric vehicles and information includes (not a complete list):

· There are numerous EV bus manufacturers

· NJ Transit has recently applied to purchase three autonomous self driving EV shuttle buses which would initially be used in Fort Monmouth

· Advocates are seeking complete electrification of all 3700+ NJ buses by 2040
  

· NJ Transit is in the process of trialing 8 EV buses in Camden
    

Table 7  – Proposed  Electric Vehicle Local Transit Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown Project Champion Assigned
	Jan 2020
	

	Legal review
	ongoing
	

	Investigate and develop plan for EV transit vehicles from high density Middletown housing and other commercial or housing to the Middletown Train station
	Feb 2020
	

	Determine if Middletown businesses would participate in EV local transit vehicle plans to support their commuters getting to work
	Mar 2020
	

	Contact NJ Transit regarding possible deployment of EV transit vehicles for current bus routes through Middletown
	Mar 2020
	

	Contact commercial ride share services about establishing fleet(s) of ride share EV housed at Middletown train station.  Drivers would function to provide solo and shared rides to and from the train station and bus stops using a fleet housed at the train station.  EV chargers would be provided for the fleet(s); (Note need to coordinate charging  facility setup with establishment of EV chargers at train station for commuters driving their own EV).
	Mar 2020
	

	Determine practicality of  and document plans for EV local transit routes and EV sponsorship for Sandy Hook, local parks, area shopping centers, and nearby towns
	Mar 2020
	

	Develop Social Justice plan for EV local transit in consideration of the above
	Mar 2020
	

	Publish (and to web) project plans for the above, and socialize with Middletown residents.
	Ongoing
	

	Track implementation projects for local transit EV and EV ride sharing for any scheduled project work resulting from above EV local transit planning
	Ongoing
	


12. Electric Vehicle – Educational Institution

This section describes plans for EV transit for Educational Institutions.
The NJ State Senate contemplates school bus electrification

Table 8 – Proposed  Electric Vehicle Educational Institution Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown Project Champion Assigned
	Jan 2020
	

	Legal review
	ongoing
	

	Develop  plans and schedule with Middletown School District  and served private school entities for deployment of  EV transit vehicles for school busing in MiddletownMar 2020
	Mar 2020
	

	Determine if Brookdale College would participate in EV local transit plans to support their students getting to class
	Mar 2020
	

	Publish (and to web) project plans for the above, and socialize with Middletown residents.
	Ongoing
	

	Track implementation projects for local transit EV and EV ride sharing for any scheduled project work resulting from above EV local transit planning
	Ongoing
	


13. Electric Vehicle – Municipal Fleet

This section describes plans to convert Middletown municipal fleet usage to EV from fossil fuels.

Table 9 – Proposed  Electric Vehicle Educational Institution Project Actions

	Proposed  Project Actions
	Proposed Dates
	Status

	Middletown Project Champion Assigned
	Jan 2020
	

	Legal review
	ongoing
	

	Develop plan and schedule for deployment of EV transit vehicles for busing of Senior Citizens and riders needing mobility assistance
	Mar 2020
	

	Develop plan and schedule for conversion of Middletown fleet to EV
	Mar 2020
	

	Research current and future feasibility of heavy vehicle conversion to EV
	Mar 2020
	

	Research current and future feasibility of converting garbage trucks to EV  (Note the current heavy residential diesel pollution and noise burden of existing diesel garbage trucks traversing all residential streets an  average of 3 times per week re garbage, recycling and bulk pickup; also, annual leaf & brush removals)
	Mar 2020
	

	Determine Middletown plan for funding the conversion of Middletown fleet to EV, and obtain approvals  (e.g. for 2020 planned vehicle conversions)
	Mar 2020
	

	Publish (and to web) project plans for the above, and socialize with Middletown residents.
	Ongoing
	

	Track implementation projects for local transit EV and EV ride sharing for any scheduled project work resulting from above EV local transit planning
	Ongoing
	


14. Electric Vehicle Characteristics, Social Justice, Health and Other Impacts

Wide deployment of Electric Vehicles is expected to have substantial impacts on society spanning Federal, State and Local level. (Example partial reference:
 ) These impacts include:

· In general, typical EV range is currently much shorter than gas vehicle range.  Owners must take EV charge capacity, EV range, and EV charging station locations and type of EV charger/fitting into account when planning vehicle trips and charging times. 

· In general, current EV original purchase costs are much higher than gas vehicles, even with government subsidies (which eventually expire by vehicle make based on sales volume).

· A possible interim vehicle is the Hybrid vehicle combining both gas and electric power trains, and combining certain characteristics of both types of vehicles.  Hybrid vehicles have been readily available from several manufacturers for several years and thus represent a well honed vehicle technology, widely deployed.  However, hybrid vehicles are viewed as transitional by some
 may not achieve the carbon emission reductions viewed as necessary within the decades immediately ahead.  But hybrids are clearly better than full fossil fuel vehicles in this regard, while also not having EV range limitations and some are comparable in price to similar gas vehicles.

· Social Justice actions are necessary, including substantial government involvement, leadership, and funding to ensure Social Justice for all demographic segments of society, including less well off families such as those near or below the poverty line, senior citizens, and multifamily dwellers with lower income, and others.

· Social Justice steps may include ensuring that Electric Vehicles are affordable to lower income people, especially during the transition from gas to EV. For example, upon widespread deployment of EV, used gas vehicles may become untenable even if they become very cheap.  And used EV may not be as readily available, and may cost more than previously comparable used gas vehicles, making them less affordable to some.  Also, if EV are more widely deployed in ride share fleets as new gas vehicle sales drop, perhaps rapidly, used EV pricing and availability may be even more difficult. Yet EV ride share costs may not be affordable for many.

· While well off homeowners and homeowner's associations are expected to be readily able to afford EV chargers and enhanced electrical outlets to support rapid EV charging, plans and funding, including government support, for EV charging  for  multifamily housing, especially low income multifamily housing, and senior housing need to be developed.

· Governments and electric utilities will need to ensure sufficient electric utility infrastructure to serve residences and businesses for EV charging.  

· Resident health is expected to benefit from drastic reduction in automobile and bus exhaust pollution, as well as benefit from area reduction in pollutants from retired fossil fuel plants, especially retired coal plants, including those to the west of New Jersey.  While health impacts may not be measurable for years, tangible cost reductions in health care cost should also materialize in the decades ahead, thus adding to the cost/benefit of EV.

· Electric Vehicles are expected to have lower cost power trains that are cheaper, more reliable, and thus lower cost to maintain.

· But this its possible that EV compared to fossil fuel vehicle reliability is expected to reduce the number of maintenance employees required to maintain vehicles over the long run, while in the short run increasing demand for EV skilled maintenance staff.  While employment impacts may be limited within Middletown itself, state and national employment and training impacts are significant.  Electric Vehicles may also reduce the number of vehicle sales staff required if marketing of new EV shifts more to internet based vehicle and maintenance ordering away from the current fossil fuel marketing paradigm of the “new vehicle dealer”; though it should be noted that several manufacturers offer EV today in their showrooms via existing marketing paradigms.

· EV is also expected to reduce the number of gas station attendants, with a greater impact in NJ given that virtually all other states except NJ  currently allow  gas “self serve”. And also implicitly reduce gas station owner/operators over the long run as demand for gas and diesel fuel drops, possibly rapidly, as EV are deployed, possibly rapidly within a few years.   This is because EV owners can would obtain their energy from residential and other charging stations, which may largely not be located at existing gas stations.  Plugging in and paying for the electricity will generally not require attendants nor any retail staff.   Also, installation and maintenance of gas stations and associated equipment will shift to installation and maintenance of EV charging facilities.  The reduction in demand for gas stations may increase available commercial land along highways for other purposes, albeit with possible rehabilitation required due to gas tank removal and clean-up.  Gasoline tanker trucks trips would also reduce accordingly, with less diesel fuel consumption and pollution.  This may also reduce tax revenues from gas stations both regarding real estate taxes and state gasoline tax revenues, both of which may need to be made up for in other ways, e.g. for municipal budgets and road maintenance.

· Today's gas vehicles hold fuel that can be used for vehicle trips after major storms might impact the electric grid.  Today, the vehicle may be filled in advance with gas, and later driven to gas stations not impacted by electric grid failures to get more gas.  However, the time required to charge EV after EV use,  EV range,  and working  EV charging station availability after storms may limit the availability of EV, especially residential EV, after storms, compared to gas vehicles.

· Emergency personnel (fire and personnel rescue) need to be trained and equipped to handle high voltage power trains used by EV in the event of accidents, e.g. to avoid personnel injury including electrocution.   If not already, Middletown should setup and review and training program for all emergency staff regarding EV.  In some cases, rescue may take longer.  Clearly the risk of fossil fuel fires and explosions is eliminated for the EV itself, though not the risk of other types of vehicle fires, nor the risk of the case where EV and fossil fuel vehicles are involved in the same accident.  The  risk of  EV battery fire is a new fire risk (reference reports of EV fires during increased usage of EV today).

· Other new  risks are possible, e.g. the increased risk of EV charging facility usage including  during storms, including outdoor usage, cable accidents, and EV charging system failures.
15. Other Energy Saving  and Carbon Footprint Reduction Actions

Other energy saving and carbon  footprint items are described below.
[TBD Review spreadsheet for other items to include and provide material]

For example:
16. Municipal Solar (municipal buildings and parking lots)

(Section for future development)

17. Municipal Energy Efficiency (municipal buildings)

(Section for future development)
18. School Solar

(Section for future development)

19. School  Energy Efficiency

(Section for future development)
20. Multifamily and Senior Housing Solar

(Section for future development)

21. Multifamily and Senior Housing  Energy Efficiency

(Section for future development)
22. Lawn Mowing (Residential, Commercial Landscaping, Town of Middletown)

(Section for further development)
Note,  during spring  2019, several battery based residential lawn mowers were observed in big box stores (far more than past springs)

At least one substantial battery snowthrower is available.

23. Water and Sewer Usage and Energy Efficiency

(Section for further development)
24. Hydrogen and Fuel Cells for Heavy Vehicles
Hydrogen, Hydrogen/Ammonia, and Fuel Cells may also be available in the future to fuel heavy vehicles such as dump trucks, loaders, garbage trucks, as well as for fuel cell electric generation.  For example, construction manufacturers are interested in fuel cells.
  And farmers are interested in hydrogen & hydrogen/ammonia fueled vehicles, where the original energy source is solar.
  Farming concepts might be extended to other heavy vehicles (there is now little to no focus on farming in Middletown itself). Hydrogen passenger cars are also available.
  Middletown intends to keep abreast of advances in these technologies for heavy vehicles, fleet vehicles, and fuel cell  electricity  generation so as to ensure timely incorporation of carbon emission free vehicles into the Middletown owned and contrcted vehicle fleets, and for fuel cell electricity  generation, when both  technically feasible and cost effective.
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�� HYPERLINK "https://www.njcleanenergy.com/whysolar"��	https://www.njcleanenergy.com/whysolar� 


�� HYPERLINK "https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/nj.pdf"��	https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/nj.pdf� 


�� HYPERLINK "https://www.turbinegenerator.org/solar/new-jersey/newark/"��	https://www.turbinegenerator.org/solar/new-jersey/newark/� 


�� HYPERLINK "https://www.middletownnj.org/533/Save-Energy-Programs-for-Residents-and-B"��	https://www.middletownnj.org/533/Save-Energy-Programs-for-Residents-and-B� 
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�� HYPERLINK "https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/nj.pdf"��	https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/nj.pdf� 


�� HYPERLINK "https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/nj.pdf"��	https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/nj.pdf� 


�� HYPERLINK "https://www.state.nj.us/bpu/residential/program/"��	https://www.state.nj.us/bpu/residential/program/� 


�� HYPERLINK "https://www.njng.com/save-energy-money/index.aspx"��	https://www.njng.com/save-energy-money/index.aspx� 


�� HYPERLINK "https://www.firstenergycorp.com/help/saving_energy.html"��	https://www.firstenergycorp.com/help/saving_energy.html� 


�� HYPERLINK "https://savegreenproject.com/homeowners" \l "home-energy-analysis"��	https://savegreenproject.com/homeowners#home-energy-analysis� 


�� HYPERLINK "https://www.firstenergycorp.com/help/saving_energy/electric-vehicles.html"��	https://www.firstenergycorp.com/help/saving_energy/electric-vehicles.html� 


�� HYPERLINK "https://www.firstenergycorp.com/help/saving_energy/electric-vehicles.html"��	https://www.firstenergycorp.com/help/saving_energy/electric-vehicles.html� 


�� HYPERLINK "https://www.audiusa.com/technology/efficiency/e-tron"��	https://www.audiusa.com/technology/efficiency/e-tron� 


�� HYPERLINK "https://bollingermotors.com/"��	https://bollingermotors.com/� 


�� HYPERLINK "https://www.bmwusa.com/vehicles/bmwi/i3/sedan/overview.html"��	https://www.bmwusa.com/vehicles/bmwi/i3/sedan/overview.html� 


�� HYPERLINK "https://www.chevrolet.com/electric/bolt-ev"��	https://www.chevrolet.com/electric/bolt-ev� 


�� HYPERLINK "https://www.fiatusa.com/bmo.html" \l "/models/2019/fiat_500e"��	https://www.fiatusa.com/bmo.html#/models/2019/fiat_500e� 


�� HYPERLINK "https://www.greencarreports.com/news/1122820_ford-electric-vehicles-and-hybrids-here-are-some-of-the-many-models-arriving-soon"��	https://www.greencarreports.com/news/1122820_ford-electric-vehicles-and-hybrids-here-are-some-of-the-many-models-arriving-soon� 


�� HYPERLINK "https://www.ford.com/suvs/mach-e/2021/"��	https://www.ford.com/suvs/mach-e/2021/� 


�� HYPERLINK "https://www.bloomberg.com/news/articles/2019-11-21/gm-ceo-barra-charges-ahead-with-electric-cars-but-shuns-hybrids"��	https://www.bloomberg.com/news/articles/2019-11-21/gm-ceo-barra-charges-ahead-with-electric-cars-but-shuns-hybrids� 


�� HYPERLINK "https://www.greencarreports.com/news/1126167_gm-electric-truck-due-fall-2021-aiming-for-traditional-and-lifestyle-buyers"��	https://www.greencarreports.com/news/1126167_gm-electric-truck-due-fall-2021-aiming-for-traditional-and-lifestyle-buyers� 


�� HYPERLINK "https://automobiles.honda.com/clarity-electric"��	https://automobiles.honda.com/clarity-electric� 


�� HYPERLINK "https://www.hyundaiusa.com/kona-electric/comparison.aspx?&chid=sem&fb=&CID=20166438&PID=202534095&CRID=0&SID=4078224&AID=402348941&ds_query=hyundai+kona+electric&msclkid=19d574ed8ea915ddac05290c35d13c4a&utm_source=bing&utm_medium=cpc&utm_campaign=National_National_Brand_Kona-EV_Hyundai_Exact&utm_term=hyundai kona electric&utm_content=Kona EV - General&ds_rl=1277805&gclid=CNnTx7jakOYCFRgGiAkduTUFpA&gclsrc=ds"��	https://www.hyundaiusa.com/kona-electric/comparison.aspx?&chid=sem&fb=&CID=20166438&PID=202534095&CRID=0&SID=4078224&AID=402348941&ds_query=hyundai+kona+electric&msclkid=19d574ed8ea915ddac05290c35d13c4a&utm_source=bing&utm_medium=cpc&utm_campaign=National_National_Brand_Kona-EV_Hyundai_Exact&utm_term=hyundai%20kona%20electric&utm_content=Kona%20EV%20-%20General&ds_rl=1277805&gclid=CNnTx7jakOYCFRgGiAkduTUFpA&gclsrc=ds� 


�� HYPERLINK "https://www.infinitiusa.com/infiniti-now/blog/qx-inspiration.html"��	https://www.infinitiusa.com/infiniti-now/blog/qx-inspiration.html� 


�� HYPERLINK "https://www.jaguarusa.com/all-models/i-pace/index.html"��	https://www.jaguarusa.com/all-models/i-pace/index.html� 


�� HYPERLINK "https://www.caranddriver.com/reviews/a27032673/2020-kia-soul-ev-drive/"��	https://www.caranddriver.com/reviews/a27032673/2020-kia-soul-ev-drive/� 


�� HYPERLINK "https://www.mbusa.com/mercedes/future/model/model-2019_Mercedes_Benz_EQC"��	https://www.mbusa.com/mercedes/future/model/model-2019_Mercedes_Benz_EQC� 


�� HYPERLINK "https://www.nissanusa.com/vehicles/electric-cars/leaf.html"��	https://www.nissanusa.com/vehicles/electric-cars/leaf.html� 


�� HYPERLINK "https://www.theverge.com/2019/11/27/20983836/porsche-taycan-turbo-electric-car-first-drive-hands-on-photos-video-range"��	https://www.theverge.com/2019/11/27/20983836/porsche-taycan-turbo-electric-car-first-drive-hands-on-photos-video-range� 
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�� HYPERLINK "https://www.tesla.com/"��	https://www.tesla.com/� 


�� HYPERLINK "https://www.vw.com/drivebigger?ssem=ssem_lid=t1_rssem_lid=43700044997411515&gclid=CIWHn83ckOYCFYMAiAkdA2wLLg&mkwid=slid=43700044997411515&ds_s_kwgid=58700005113555930__vw electric_e_c&mtid=901kjf6786&slid=&product_id="��	https://www.vw.com/drivebigger?ssem=ssem_lid=t1_rssem_lid=43700044997411515&gclid=CIWHn83ckOYCFYMAiAkdA2wLLg&mkwid=slid=43700044997411515&ds_s_kwgid=58700005113555930__vw%20electric_e_c&mtid=901kjf6786&slid=&product_id=� 


	AND: � HYPERLINK "https://www.vw.com/electric-concepts?ssem=ssem_lid=t1_rssem_lid=43700030355293564&gclid=CIishvukmOYCFc-_swodvZkKyw&mkwid=slid=43700030355293564&ds_s_kwgid=58700003819853725__volkswagen ID_e_c&mtid=901kjf6786&slid=&product_id="��https://www.vw.com/electric-concepts?ssem=ssem_lid=t1_rssem_lid=43700030355293564&gclid=CIishvukmOYCFc-_swodvZkKyw&mkwid=slid=43700030355293564&ds_s_kwgid=58700003819853725__volkswagen%20ID_e_c&mtid=901kjf6786&slid=&product_id=� 


�� HYPERLINK "https://www.volvocars.com/us/cars/xc40-pure-electric?https://www.volvocars.com/us/cars/xc40-pure-electric&msclkid=fec5806163c11f2e741bdd80a74bd7ff&gclid=COvb3Y3jkOYCFcewswoduCwCqg&gclsrc=ds"��	https://www.volvocars.com/us/cars/xc40-pure-electric?https://www.volvocars.com/us/cars/xc40-pure-electric&msclkid=fec5806163c11f2e741bdd80a74bd7ff&gclid=COvb3Y3jkOYCFcewswoduCwCqg&gclsrc=ds� 


�� HYPERLINK "https://en.wikipedia.org/wiki/History_of_the_electric_vehicle"��	https://en.wikipedia.org/wiki/History_of_the_electric_vehicle� 


�� HYPERLINK "https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle"��	https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle� 
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�� HYPERLINK "https://en.wikipedia.org/wiki/Charging_station"��	https://en.wikipedia.org/wiki/Charging_station� 


�� HYPERLINK "https://voltacharging.com/"��	https://voltacharging.com/� 


�� HYPERLINK "https://en.wikipedia.org/wiki/List_of_electric_bus_makers_and_models"��	https://en.wikipedia.org/wiki/List_of_electric_bus_makers_and_models� 


�� HYPERLINK "https://patch.com/new-jersey/marlboro-coltsneck/nj-transit-tests-self-driving-buses-fort-monmouth"��	https://patch.com/new-jersey/marlboro-coltsneck/nj-transit-tests-self-driving-buses-fort-monmouth� 


�


�� HYPERLINK "https://www.northjersey.com/story/news/transportation/2019/09/12/advocates-electric-bus-transition-2040-nj-transit-pilot-2021/2287415001/"��	https://www.northjersey.com/story/news/transportation/2019/09/12/advocates-electric-bus-transition-2040-nj-transit-pilot-2021/2287415001/� 
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�� HYPERLINK "https://www.acehardware.com/departments/lawn-and-garden/snow-removal-and-equipment/snow-blowers/7804842?x429=true&msclkid=9f6b98896c1f18f62f3ac56d3fd2c7f3&utm_source=bing&utm_medium=cpc&utm_campaign=Shopping - Snow Throwers%2FAccs&utm_term=4581871114070680&utm_content=Snow Throwers%2FAccs&gclid=CIvMmoTUleYCFU_iswodqzUM4w&gclsrc=ds"��	https://www.acehardware.com/departments/lawn-and-garden/snow-removal-and-equipment/snow-blowers/7804842?x429=true&msclkid=9f6b98896c1f18f62f3ac56d3fd2c7f3&utm_source=bing&utm_medium=cpc&utm_campaign=Shopping%20-%20Snow%20Throwers%2FAccs&utm_term=4581871114070680&utm_content=Snow%20Throwers%2FAccs&gclid=CIvMmoTUleYCFU_iswodqzUM4w&gclsrc=ds� 
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�� HYPERLINK "https://en.wikipedia.org/wiki/Hydrogen_vehicle"��	https://en.wikipedia.org/wiki/Hydrogen_vehicle� 
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