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The Ideal in Planning Process 

• Visions, goals, and subsequent regulations come from the people 

• Those people represent various interests and points of view 

• The majority buy in to those visions and goals 

 

• Appeal to multiple concerns 
• Not just climate change 



• A Master Plan effectively supports Zoning Ordinance, regulations, 
capital improvements 
• “The master plan shall…give legal standing to the implementation of 

ordinances and other measures of the planning board. Each section…shall be 
consistent with the others in its implementation of the vision section.” (RSA 
674:2.II) 

• Plan, Ordinance, and Regulations support, incentivize, perhaps 
require transition to a more efficient, cleaner energy landscape 



The Importance of the Master Plan  

• Required prior to adopting a Zoning Ordinance or 

   Capital Improvements Program (CIP) 

• Supports Zoning Ordinance and vice versa 

• Supports CIP and vice versa 

• Provides goals and actions for municipality to pursue 

• Make it easy to say yes! 
• When work and goals are documented, their importance is demonstrated 
• Win points in grant applications 

 



The Master Plan  

• Minimum of two sections: 
• Vision  

• Documents the desires of the 
citizens 

• Identifies guiding principles and 
priorities to implement that 
vision 

• Land Use 
• Translates the vision into 

physical development goals 

• Identifies existing conditions, 
data 

• Proposes ideal location, extent, 
and intensity of future land use 



The Master Plan  

• Additional optional sections: 
• Transportation 

• Community Facilities 

• Economic Development 

• Natural Resources 

• Natural Hazards 

• Recreation 

• Utilities 

• Cultural, Archaeological, and 
Historic Resources 

 

 

• Regional Concern 

• Neighborhood Plan(s) 

• Community Design 

• Housing 

• Implementation 

• Energy  

• Coastal Management 



The Master Plan 

• Dover’s sections: 
• Vision - 2012 

• Land Use Analysis - 2015 

• Transportation - 2016 

• Stewardship of Resources - 2017 

• Conservation and Open Space - 2012 

• Recreation – 2009, 2019 

• Community Facilities & Utilities - 2009 

• Climate Adaptation – 2018  

 

• Updating the Master Plan 
• Most updated every 5, 10, 20 years 

• Dover updates on a rolling basis 

 



The Ideal – The Master Plan 

• A 10-year plan decays as a whole 

• A rolling plan allows topics to be introduced, revisited, evolve 
• Energy subsection first introduced in Land Use Chapter (2015) 

• Energy concerns naturally permeate Transportation Chapter (2016) 

• Energy subsection revisited in Stewardship of Resources (2017) 

• Energy subsection revisited in Climate Adaptation Chapter (2018) 

• Energy will figure in Recreation Chapter (2019), then Community Facilities & 
Utilities Chapter (next up) 

• A rolling plan will engage more and more diverse volunteers 



The Ideal – The Master Plan 

• Examples of actions: 
• Build a “Smart City” including EV charging 

• Develop an Alternative Energy Ordinance 

• Support regional task force on tidal power 

• Investigate off-grid/hybrid energy for emergency shelters 

• Identify regulatory and financial barriers to renewable energy generation 

 

• Actions identify responsible party and priority level 

• Actions identify relevance to various topic areas 
 



WAQ: Water Availability and Quality HS: Health and Safety F: Food E: Energy I: Infrastructure NR: Natural Resources  



Implementation & Collaboration 

• Get others in on the action 
• Involve responsible parties in reviewing actions 

• Hold them accountable once plan is adopted 

• Point back to the plan! 

 

• Ex.: Advocating for Offshore Wind Energy Development 
• Community approached Energy Commission with resolution 

• Energy Commission brought resolution to City Council 

• We can point to multiple relevant action items through Master Plan chapters 

• Three layers of community support for Council’s unanimous resolution 



Implementation - Zoning 

• Permissive approach to solar 
• Often no different than an outbuilding 
• Solar is considered an accessory use 
• Not really impervious 
• Few issues with opposition 

 

• Redefined “gas station” 
 

• Transfer of Development Rights & Efficient (Small) Housing 
• Master Plan guides Zoning Ordinance 
• Zoning Ordinance allows for Transfer of Development Rights 
• TDR proposals must be found consistent with Master Plan 
• Master Plan encourages efficient development 



Implementation – Zoning Opportunities 

• Permissive, thoughtful approach to solar 
• Codify practice/policy where appropriate 

• Clarify relationship to building height? 

• Clarify concerns regarding impervious surface 

• Decide whether allowed in front yards 

• Clarify use and structure category, principal vs. accessory 

• A residential use? A commercial use? A natural resources use? 

• Relationship to farmland 

 

• Think about it, but don’t overthink it. Gray is okay. 
 



Implementation – Site Review & Subdivision 

• Currently incentivizing EV charging 
stations 
• Paved area fee is halved if 2% of 

parking spaces are EV charging 
stations 

 

• New solar requirements 
• All new CBD buildings must be “solar 

ready” 

• CBD buildings over 25,000 sf must 
include rooftop solar 

Solar ready—what’s wrong with this picture? 



Implementation – Site Review & Subdivision 

• Are there more attractive or reasonable incentives? 

 

• Review NHSEA Model Solar Ordinance 

• Is it time for an Energy Chapter of the Master Plan? 



Implementation – Data Analysis 

• 2018 Energy Report 
• Energy Commission analyzed data from Finance Department 

• 2018 UNH Sustainability Fellowship 
• UNH Fellow Jackson Kaspari, BS Chemical Engineering ‘18 

• First in North America combined GHG & Nitrogen Inventory of Local 
Government Operations (including schools) 

• SIMAP tool is available to campuses and municipalities 

• Baseline data to establish 100% renewable goal 

 



Turning Local Energy Planning 
Into Action 

 
 Jamie Hess  

New London Energy Committee 
June 1, 2019 



MAJOR ENERGY MILESTONES 
 
2007: Formation of Energy Committee  
2011: Add energy chapter to Master Plan 
2014: First outreach campaign 
2016: First municipal project 
2018: Set 100% renewable energy goal 
2019: Begin drafting new Master Plan 



2011 MASTER PLAN – GOALS 
 
* Promote energy conservation & efficiency 
* Reduce energy costs 
* Improve energy infrastructure 
* Increase the use of local and sustainable resources 
* Develop a baseline of understanding on energy use 
* Recommend changes to town policies, zoning  
  ordinances, development patterns, and rules &  
  regulations, in order to reduce energy consumption 



MASTER PLAN RECOMMENDATIONS 
 
* Identify cost-effective energy efficiency retrofits 
* Consider the full life cycle cost of new equipment 
* Seek out funding sources and grant opportunities 
* Consider property tax exemptions for renewables 
* Develop new zoning ordinances and regulations to  
  encourage renewable energy generation 
* Adopt a ‘green’ building code 
* Expand public transportation, sidewalks, bike paths 
* Host educational events to foster energy awareness 
* Collaborate with schools & Colby-Sawyer College 



WHAT WE’VE DONE 
  

* Energy chapter in Master Plan (2011) 
* Solarize initiative (2014-15) 
* LED streetlight upgrade (2016) 
* Electric Vehicle Expo (2016) 
* Energy & Environment Expo (2018) 
* Electric Vehicle Expo II (2018) 
* Weatherize Kearsarge campaign (2019) 
* 100% solar tax exemption approved 
   at Town Meeting (2019) 
* $30,000 energy efficiency capital reserve fund 
  approved at Town Meeting (2019) 



SOLARIZE CAMPAIGN - 2014 
* 37 homeowners signed contracts 
* Dozens more homes went solar in 
   subsequent years 
 
LED STREETLIGHT UPGRADE - 2016 
* $10,000 upfront cost after rebate 
* $8,000 per year savings 
* Paid for itself in 15 months 





2016 EV Expo 



2018 EV Expo 



Electric cars  
average 100 mpg.  
* No noise. 
* No exhaust.  
* $7500 tax credit. 
 
Low maintenance:  
* No oil changes.  
* No antifreeze. 
* No radiator. 
* No muffler. 
* Brakes last for  
the life of the car. 



Top speed 98 mph 
Range up to 206 miles 
 
 

Top speed 28 mph 
Range up to 40 miles 
 

If you’re not ready for an electric car, 
how about an electric bicycle or motorcycle? 



Replace your gasoline-powered yard 
equipment with electric models: 
 

* Lawnmowers 
* Chainsaws 
* Snowblowers 
* Leaf blowers 
* Weed whackers 
 

Zero Maintenance: 
 

* No need to winterize  
* No more spring tune-ups 





Why convert to 
LED Light Bulbs? 

* LOW PRICE – under $2 

* LONGER LIFE –  
Last 10 to 20 years 

* SAVE ENERGY –  
85-90% savings over 
incandescents 

* SAVE MONEY – $60 per 
bulb in lifetime savings 

* NHSAVES REBATE 

 



Install energy-efficient appliances 

Refrigerator 

Washer & Dryer 

Air conditioner 

Air purifier 

Dehumidifier 

Pool pump 

Cost: $300 to $1000 NHSaves rebate: $20 to $200  



Upgrade to 

heat pumps 

* Water heater 

* Mini-Splits 

* Geothermal  
 



Heat Pump 

Water Heater 

Cost:  

  $1500-$2000 

NHSaves Rebate:  

  $500-$600 



‘Mini-Splits’ are cold-climate air-source heat pumps 

that deliver both heating and air conditioning 

Cost: $3000 - $4000 

NHSaves rebate: $400 

Indoor 
unit 

Outdoor 
unit 



Geothermal systems are 

ground-source heat 

pumps. They require a 

deep drilled well or a 

horizontal well field and 

are designed to heat an 

entire house. 

Cost: $20,000 to $40,000 

Control 
unit 



Sign up for a professional home energy audit 

Audit costs only $100, refundable if you weatherize 

Work consists of air-sealing and insulation 

Eligible for 50% rebate from NHSaves - up to $4000 

Low-cost financing available 

Save money on your heating bills 



Weatherizing 
starts with 
insulating  
your attic 



Then air-sealing 
your basement 
with spray foam. 
Especially filling 
gaps where the 
sills rest on your 
foundation. 





WHAT WE’RE DOING NOW 
 
* SOLARIZE KEARSARGE 
  Offer tax credits, rebates and volume-based  
  discounts on residential rooftop solar 
* LED BUILDING UPGRADES 
  Obtain Smart Start funding for total LED  
  retrofits, beginning at Tracy Library 
* MUNICIPAL SOLAR ARRAY 
  220 kilowatts of solar panels will generate 
  40% of municipal electricity needs 



30% Federal Tax Credit – this year only 

$1000 New Hampshire state rebate 

Generous net metering rules 

Special discount from Granite State Solar 

Low-cost financing available 

Sign up for a free site visit 







         New London Municipal Solar Project 



Ground-mounted 

solar array 
 

* 1 acre of land 

* 5 rows of panels 

* 428 panels total 

* 150 kilowatts DC 

* Land is vacant, 

  cleared, and has 

  3-phase power 

  on site 



Rooftop solar 

array 
 

* Large southeast 

  facing roof 

* Minimal tree 

  clearing needed 

* 203 solar panels 

* 71 kilowatts DC 



FUTURE PLANS 
 
* Outreach to residents, businesses and institutions: 
  Hospital, Kearsarge Schools, Colby-Sawyer College 
* More energy efficiency upgrades 
* Additional municipal solar arrays 
* Heating: Convert to wood, electric or geothermal 
* Transportation: Upgrade town vehicle fleet,  
  encourage electric vehicles & charging stations, 
  expand public transit, add more park-and-ride lots, 
  sidewalks & bike paths 
* Begin work on new Master Plan 



LESSONS LEARNED 
 

* Master Plans are excellent guiding documents but  
  should be updated more often than every 8-10 years. 
* Town Meeting voters have a strong appetite for EE 
  (energy efficiency). In 2019 many voters wanted to 
  double the EE capital reserve fund to $60,000. 
* Energy Committees can be more proactive in  
  promoting projects that in addition to saving energy, 
  save taxpayers money (or are revenue-neutral). 
* We can serve as a model for neighboring towns. 
  This year, the Town of Sunapee has just created an 
  Energy Committee, and Sutton will be doing the same. 
 

LET’S SAVE ENERGY & SAVE MONEY TOGETHER! 



Measuring Municipal Carbon and 
Nitrogen Footprints 

 
 

Jackson Kaspari, UNH Sustainability Fellow Alumni 

City of Dover, NH Planning Department 
 



Project Goals 

• Completed EPA Portfolio Manager profile for City and School facilities 
• Baseline carbon and nitrogen footprint calculations for the City of 

Dover’s municipal operations via Portfolio Manager and the SIMAP tool 
• Reports, including recommended goals, to be presented to City leaders, 

staff and the general public  
• Recommendations for adaptations to SIMAP methodologies and the user 

interface to allow a version that can support municipal calculations while 
being aligned with the Greenhouse Gas Protocols best practices for LGOs 
 



Introduction 

• Carbon Footprint: Total amount of greenhouse 
gases (GHGs) produced to directly and indirectly 
support human activities.1 

 
• Nitrogen Footprint: The amount of reactive 

nitrogen released to the environment as a result 
of an organization’s resource consumption.2  

 
• Footprint Baseline: A selected time period to 

which future footprints are compared.3  
 

As a result of this project, Dover is the first city to establish a combined GHG and nitrogen inventory for its 
local government operations (LGO) 



The Nitrogen Dilemma  

Benefit  
 
• Use of synthetic fertilizer is 

necessary to sustain the Earth’s 
growing human population  

Drawbacks 
 

• The release of excess reactive 
nitrogen negatively impacts 
environmental and human health  



5 Major Steps and Baseline Benefits 

LGO Baseline Benefits  
• Leads to the identification 

of opportunities to improve 
energy efficiency  

• Demonstrates climate 
change leadership  

• Allows reduction targets to 
be set and executed in a 
cost effective manner  



Methodology 

Acquire 
Energy and 
Water  Data  

Process into 
Portfolio Manager 
Upload Templates  

Generate 
Cumulative Reports  

Process for SIMAP 
Entry 

Acquire 
Nitrogen 

Related Data 

Quantify Baseline 
Energy Use and 

Emissions  



Emission Scopes 



Emissions Sectors 

  

Sectors 

Scope 1 

Direct 

Emissions 

Scope 2 

Indirect 

Emissions 

Scope 3 

Indirect 

Emissions 

Stationary Fuels X     

Municipal Fleet X     

Fertilizer and Animals X     

Wastewater  X 

Purchased Electricity    X   

Transmission & Distribution Losses     X 

Employee Commuting      X 

Employee Travel      X 

Solid Waste      X 

School Food      X 

Paper      X 
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2016 2017

Weather  

  2016 2017 % Change 

HDD 5 5,976 6,147 3 

CDD 5 685 623 -9 

               TDD 6,661 6,770 2 

Cumulative Snow Fall (in) 6 

2016 2017 

54.1 70.1 



Total Carbon Footprints    
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Fertilizer & Animals

Business Travel

Paper

T&D Losses

Food

Municipal Fleet

Employee Commuting

Stationary Fuels

Purchased Electricity

9,895 

3.4% 
Reduction  

9,560 
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Contributions via Scope  

40% 
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2016 (Inner) 
 
2017 (Outer)  

92% 
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Equivalencies  

11,260 acres of fully 
developed forest were 
required to sequester 
Dover’s 2017 LGO GHG 
emissions 7 

11,260 acres of forest 
is equivalent to ~66% 
of Dover’s total land 
area 8 

The amount of nitrogen 
emitted by Dover’s 2017 LGO 
equated to enough food to feed 
~8,600 people for one year 9 

8,600 people = ~28% of Dover’s 
population 8 





Street Lights to LED  
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Solar Reduction Scenarios   
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Reduction Scenerios  

Fertilizer & Animals

Business Travel

Paper

T&D Losses

Food

Municipal Fleet

Employee Commuting

Stationary Fuels

Purchased Electricity

9,564 9,457 8,413 8,009 

1.1% 12% 16% 

Reduction Scenario  Description  

1 2017 GHG LGO Emissions Baseline  

2 Solar for New Dover HS, Children’s Museum and Indoor Pool  

3 Scenario 2 + Solar at WWTP, Varney Brook, Ice Arena and Transportation Center (1 MW Array Cap)  

4 Scenario 2 + Solar at WWTP, Varney Brook, Ice Arena and Transportation Center (Max)  
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Food Based Nitrogen Reduction Scenarios 



Full Report 

Available Online at the Dover NH 
Planning Department’s Web Page  
 
http://www.dover.nh.gov/government/
city-operations/planning/ 

Titled: Greenhouse Gas and Nitrogen Inventory 
Report for Municipal and School Operations 
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