
 

Tompkins County Energy Task Force 
Thursday, October 12, 2017, 9:30-11:30AM 

 
Meeting Location:  Borg Warner Room, County Public Library, Green Street, Ithaca 

** Please note that the Library is Closed at 9:30, so you will need to enter via the East SIDE DOOR ** 

 
Agenda 

 

9:30 – 9:35     Welcome and Introductions 

9:35 – 9:45     Comments from the Public 

9:45 – 9:50  Approval of Minutes from August 10 

9:50 – 10:05  2030 Energy Strategy: Chapter on Solar Energy – ETF Vote to Endorse 

10:05 – 11:05  Introduction to Heat Pumps 

 Review of Technology 

 If time, initial discussion on Goal Statements, Actions, Strengths and 
Weaknesses 

 Anything need to be prepared for next month’s Focused Discussion 
meeting on Heat Pumps? 

11:05 – 11:20  Member Announcements 

11:20 – 11:30  Wrap-up:  What worked well during this meeting, what didn’t? 

 
Task Force Members:   

Sharon Anderson, Cornell Cooperative Extension Tim Mount, Cornell University 

Martha Armstrong, TC Area Development Megan Pulver, Way2Go at CCE 

Cliff Babson, Performance Systems Development Martha Robertson, County Legislature 

Fernando de Aragon, Ithaca-TC Transportation Council Brice Smith, SUNY Cortland 

Jerry Dietz, C.S.P. Management 
 

Jennifer Tavares, TC Chamber of Commerce 

Brian Eden, Solar Tompkins/EMC Irene Weiser, Town of Caroline 

Todd Fox, Visum Development Group Gordon Woodcock, Taitem Engineering 

Nick Goldsmith, City and Town of Ithaca Sarah Zemanick, Cornell University 

Curt Gooch, Cornell University Katie Borgella, TC Planning and Sustainability 

Jerry Goodenough, Heorot Power Kristin McCarthy, TC Planning and Sustainability 

Bob Howarth, Cornell University  

 
FUTURE ETF MEETINGS 

All meetings will be at the County Public Library, except where noted 
Upcoming Formal Meetings: December 14.  2018:  Feb 8, April 12 

Upcoming Focused Discussion Meetings: November 9.  2018: Jan 11, March 8 
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TOMPKINS COUNTY ENERGY TASK FORCE 1 
Wednesday, August 10, 2017 2 

TCPL Borg Warner Conference Room 3 
Draft Minutes 4 

      Attendance 5 
Member  Member  Member  
Sharon Anderson P Curt Gooch A Irene Weiser P 
Martha Armstrong E Jerry Goodenough E Gordon Woodcock P 
Cliff Babson A  Bob Howarth P Sarah Zemanick P 
Dan Cogan P Sarah Kelsen A   
Fernando de Aragón P Tim Mount P Staff  
Jerry Dietz P Megan Pulver E Katie Borgella P 
Brian Eden P Martha Robertson P Ed Marx P 
Todd Fox A Brice Smith E Kristin McCarthy P 
Nick Goldsmith P Jennifer Tavares P   
P=Present, E=Excused, A=Absent 

 6 
Guests – Michael Koplinka-Loehr 7 
 8 
Welcome, Introductions – Chair Sharon Anderson called the meeting to order at 9:31 a.m. The attendees 9 
quickly reintroduced themselves. 10 
 11 
Comment from the Public – No comments. 12 
 13 
Approval of June 8th minutes – Irene Weiser moved to approve the June 2017 minutes. Dan Cogan seconded. 14 
The minutes were approved by the members present. Bob Howarth abstained because he wasn’t at the June 15 
meeting. 16 
 17 
Discuss draft chapter on solar energy 18 
Sharon summarized the outcomes from the July focused discussion on solar energy, which included Katie 19 
Borgella and other attendees pulling together and then sifting through all the acquired information to draft a set 20 
of aspirational goals, solar strengths/opportunities and weaknesses/threats, and a matrix for evaluating possible 21 
actions to assist solar energy development. The group discussed each of these aspects of the draft chapter 22 
during this meeting. 23 
 24 

1) Changes to text: 25 
Aspirational Goals: Several members argued for keeping these goals written as simply as possible and 26 
going into more detail in the objectives section.  27 

 28 
1. Certain tweaks to the language came up repeatedly in discussions of the first goal (“A majority of 29 

Tompkins County residents and businesses will be using renewably generated electricity.”), and Sharon 30 
summarized them as follows: Members agree with stating that a majority of Tompkins County residents 31 
and businesses will be using 100 percent renewably generated electricity by 2030 and that a priority will 32 
be placed on using locally generated electricity. In addition, language will be added that frames this 33 
aspiration within the State’s goal of having the grid powered by 50 percent renewable energy by 2050. 34 

 35 
2. In regards to the second aspirational goal (“All municipalities will be working with municipally adopted 36 

solar-friendly laws, and residents of those communities will have the information they need to 37 
understand the technical and economic aspects of proposals to install solar in their municipality.”), 38 
Martha Robertson liked the language as written. In her opinion, it states that by 2030 the necessary 39 
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municipal laws will be in place and enough public conversation will have taken place for residents to 40 
make informed decisions regarding large-scale solar projects.  41 

 42 
A few members were hesitant to approve the language given the roadblocks some developers have 43 
faced recently in our area when seeking approval for their solar energy projects. The variability in the 44 
technical and educational components of projects was also of concern; however it was pointed out that 45 
the frame of reference will most likely be quite different in five years, and the public will have more 46 
experience with solar energy.  47 

 48 
At this point in the meeting, Sharon took a moment as chair to tell the group she had been reading up 49 
on Robert’s Rules of Order for parliamentary procedure. In her perusal of the manual, she had come 50 
across one directive in particular that she thought might be worth enacting in some form: members can 51 
only speak twice when debating a motion. Following it might help members crystallize their thoughts on 52 
a subject and keep discussions moving. 53 

 54 
Martha R. thought it important to convey the importance of public support for municipal action on 55 
installation of solar projects. Some members, like Nick Goldsmith, were apprehensive about inserting 56 
such language but other participants, like Ed Marx, thought it suitable for inclusion in an aspirational 57 
goal. In the end, Sharon asked if anyone would take issue with Katie adding the word “support” to the 58 
second goal, and no hands went up.  59 

 60 
3. None of the members had issues with the language used for the third aspirational goal (“Tompkins 61 

County will continue to leverage its influence as a green energy leader to attract energy innovation.”). 62 
 63 

Sharon asked the members to direct any additional comments to Katie via email. 64 
 65 

2) Prioritizing actions from the matrix 66 
Katie emphasized that she prefers for the group to choose no more than 10 priority actions. In her eyes, 67 
the fewer the number of actions, the more impactful they’re likely to be, and the more likely it is that 68 
they’ll be implemented. 69 
 70 
Jennifer suggested that the action steps be aligned with the three aspirational goals. Gordon Woodcock 71 
seconded that idea, advising members to ask themselves a couple of guiding questions when evaluating 72 
an objective: How implementable is it? How achievable? How well does it align with a particular goal? 73 
Katie said she could add a column to that effect in the matrix.  74 
 75 
Brian Eden suggested they find a new mechanism to prioritize the items, perhaps combine them into 76 
categories to whittle down the list.  77 
 78 
Several members, including Nick, Martha R., Bob, and Irene, thought the action around land use 79 
regulations should be a priority but the language should be revised to differentiate between land use 80 
codes and building codes.  81 

 82 
Michael Koplinka-Loehr started to make a comment, but Ed reminded him that as a member of the 83 
public, he can only speak during privilege of the floor.  84 

 85 
Fernando de Aragón said that the educational piece is crucial, given the pushback from the community 86 
lately on solar farm installations. To that end, he thought the educational aspects of some of the actions 87 
could be folded into one.  88 

 89 
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Katie read an email from Brice Smith, who couldn’t be at the meeting, in which he suggests the task 90 
force approach NYSEG about extending the hosting capacity mapping work they are currently doing for 91 
higher voltage lines to their 4.8 kV lines in Tompkins County as a pilot project. Brice said he would be 92 
happy to work on such a project. Sarah Zemanick and Brian voiced their support for Brice’s suggestion 93 
and suggested that it will also be important to gauge where the capacity is locationally most beneficial. 94 
 95 
Irene thought it would be meaningless to work with municipalities on identifying suitable solar sites until 96 
the hosting capacity question is answered. Also, she recommended that the task force use Survey 97 
Monkey in the future for prioritizing objectives in advance of meetings instead of asking people to 98 
decide more or less on the spot.  99 

 100 
Sarah Z. asked if everyone would be ok with culling some of the lower-priority items from the list to 101 
keep the process moving forward. The group combined several of the actions and moved others to a 102 
separate list of actions to be considered at some future point.  103 
 104 
Given the amount of reworking needed, Sharon stated that voting on the chapter would be postponed 105 
until Katie has prepared a new draft and the members have had a chance to review it. She asked the 106 
group if they thought a committee should be created to deal with this next step. Ed commented that 107 
given the limited staff support available, forming more committees in which staff members are expected 108 
to participate is not a sustainable option. In his opinion, this kind of preparation work is best done via 109 
email in between in-person meetings. 110 

 111 
Next steps 112 
Brian reported that there is a lot of momentum continuing to build with heat pumps. The group decided to use 113 
the next focused discussion meeting (September 14) to finish review of the draft solar chapter as well as 114 
prepping work on heat pumps so the group can discuss heat pumps at the October 12 formal meeting. Brian 115 
directed members interested in learning more about heat pumps to a video on the Solar Tompkins website that 116 
features a HeatSmart workshop given June 30, 2017, to the Tompkins County Climate Protection Initiative. Brian 117 
added that it would be valuable for him to get feedback from his fellow task force members as it would bring 118 
new voices into the mix. Bob chimed in that he is a huge proponent of heat pumps for domestic hot water and 119 
thinks they are the best investment anyone can make to reduce costs and greenhouse gas emissions. 120 
 121 
Action: Martha Robertson moved, and Jennifer Tavares seconded, to have the Energy Task Force focus on solar 122 
energy at the September discussion; adopt any solar-related measures and begin talks on heat pumps in 123 
October; concentrate on heat pumps at the November focused discussion; and be ready to talk about heat 124 
pumps and possibly take action on them at the formal meeting in December. The motion was approved 125 
unanimously.  126 

 127 
Announcements 128 
Katie reported that the County had published an RFP for a medium-scale wind site feasibility project. As a result 129 
of media coverage, Katie has had five to six interested landowners contact her already.  130 
 131 
Martha R. reported that Katie will serve as interim Commissioner of Planning and Sustainability while the County 132 
searches for Ed’s replacement. She also invited everyone to stop in for Ed’s retirement party at the Westy on 133 
August 23rd.  134 

 135 
Sarah Z. let the group know that the next Dryden Town Board meeting will be August 17th and encouraged 136 
people to come speak in support of solar projects in the area.  137 

 138 
 139 
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What worked well and what didn’t? 140 
• Fernando agreed with Irene that having some sort of mechanism, such as a Survey Monkey poll or dot 141 

matrix, to cull information before meetings would be helpful. 142 
• Bob made the counterargument that having time for in-depth discussions before deciding what data to 143 

cut can also prove advantageous. 144 
• Jerry Dietz liked Sharon’s suggestions about using Robert’s Rules to keep meetings moving. 145 
• Martha R. asked that more documents be available in hard copy because it can be tricky for her to 146 

access a printer and the same might be true for other members. 147 
• Irene thinks the task force should reassess its capacity in terms of what it can accomplish as an 148 

organization and proceed from there. 149 
• Everyone complimented Sharon on the excellent job she is doing as chair.  150 

 151 
Adjournment – The meeting was adjourned at approximately 11:25 am. 152 
 153 
These draft minutes will be formally considered by the Energy Task Force at its next formal meeting, and 154 
corrections or notations will be incorporated at that time. 155 
 156 
Prepared by Kristin McCarthy, Tompkins County Planning and Sustainability Department. Approved by the 157 
Energy Task Force: DRAFT 158 
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THERMAL ENERGY WORK GROUP NOTES 
Oct 5, 2017  10:30am  – 12pm 
Brian Eden, Jonathan Comstock, Irene Weiser, Martha Robertson, Crista Shopis, Max Zhang, Todd Fox 
 
Multiple topics to consider-  some overlap but issues/challenges/goals/strategies may differ btwn 
different topics therefore suggest we consider them separately. 

• Space Heating  
• Water Heating 
• Building envelope and energy efficiency 
• New Construction, Existing buildings 
• Single family/owner occupied, Multi-family commercial,  
• Landlord/Tenant -split incentive issues 

 
MULTI FAMILY COMMERCIAL – NEW CONSTRUCTION 
 
Heat Pumps 

On the Plus side 
• County’s 239 review promotes heat pumps 
• Competitive to operate relative to propane, heating oil 
• NYSERDA incentives, training 
• 2015 building code, w/higher levels of insulation/air sealing make heat pumps more 

efficacious and cost competitive to operate.  
Challenges 
May need engineer for proper design, equipment 
Learning curve for developer, contractors 
Few specialists 
Some HVAC contractors think they know what they’re doing but don’t 
Aesthetic and design issues – inside and outside. 
Are they cost competitive for developer to install? 
Developer/contractor not familiar, therefore not comfortable, with heat pumps 
Myths about cold weather efficacy 
 
Possible Directions 
Certification to be eligible installer 
Don’t get wedded to heat pumps.  If build with high enough insulation, air sealing, (Passivhaus 
type standards)  can get by with simple electric baseboard (e.g. Ecovilage) 

 
EXISTING RESIDENTIAL, OWNER OCCUPIED 
 
Building Envelope 

On the plus side 
NYSERDA incentives/Empower 
Free home energy audits 

 
Challenges 
Old homes hard to insulate 
Costs very high – payback “impossible” 
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High variability of improvements needed, costs, outcomes 
Complex – HeatSmart tried to simplify.  Each contractor has different solutions for same house. 
Quality control for contractors 
Caution – moisture issues as increase air sealing/insulation 

 
Possible Directions 
Code Officer – oversite of building envelope improvements? 
Contractor education- lots of turnover, too hard to keep up.  Code Enforcement Officer best 
point of contact to ensure contractors are doing what they should. 

 
OTHER TOPICS  - not discussed in detail 

• Landlord/Tenant – Split Incentive -BIG ISSUE – how to address? 
• Rental properties energy ratings – benchmark, minimum rating plus improve every 5 yrs. 
• Rating and disclosure -  currently required for sprinklers. Cornell doing safety rating on some 

rental properties… 
• Countywide Code Enforcement  - Health, Safety, Energy.   
• Taxation issues – repair vs capital improvement.  One is deductible, other not. Energy efficiency 

improvements not deductible. 
 

WATER – how to heat water for homes on slab? For large apt buildings?  Efficiency concerns if using 
H20-ASHP in conditioned space.   

 
___________________________________________ 
2030 Energy Strategy Template 

2030 Energy Strategy 
Chapter on Air- and Ground-source Heat Pumps 

Draft 10/6/17 
Introduction 
The Tompkins County Department of Planning and Sustainability is in the process of updating its 2020 
Energy Strategy (prepared in 2010) by looking out to 2030 for its planning horizon. The strategy strives 
to identify opportunities and challenges facing various sectors to inform actions that will be the most 
impactful and cost effective in reaching the County’s greenhouse gas reduction goal of 80% less than 
2008 levels by 2050. After the 2030 Energy Strategy is complete, the Legislature will be asked to endorse 
the document.  However, the hope is that community groups will be able to use the draft chapters as 
they are developed to help better understand these complex issues and work together on actions to 
reduce the most harmful effects of climate change. 
 
Energy Roadmap Heat Pump Goals1 
Renewable Deployment, Thermal:   With respect to thermal energy, the Roadmap envisions a transition 
away from natural gas and other fossil fuels to high efficiency electrical systems including ground and air 
source heat pumps for anywhere from 6% to 72% of future needs. 
 
Heat Pump Goal Statements 

                                                           
1 For more details, please see the full chapter on Heat Pumps from the Energy Roadmap in the Heat Pumps 
Appendices 
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While these are aspirational goals, it is recognized that all efforts to achieve these goals will need to be 
weighed and prioritized in a framework of State policy, including its goal that the grid be powered by 
50% renewable energy by 2030, and what the County and its partners can put resources into and how 
all activities reinforce each other and integrate together. 
By 2030:   

1. … 
2. … 
3. … 

 
Actions:  Heat Pumps 
Below are the actions that were deemed by the Tompkins County Energy Task Force to be the most 
important to undertake to expand the use of Air- and Ground-source Heat Pumps in the community. 
 
A Support 

Support and encourage A to … 

1. Help Y to work with A to  

B Support 

Support and encourage B to … 

8. Create a group to … 

 
C  Support 

Support and encourage C to … 

13. Create a group to … 
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Appendices:  Air- and Ground-source Heat Pumps 
 

A:  Air- and Ground-source Heat Pumps Strengths & Opportunities and Weaknesses & Threats 

B:  Actions to Consider in Future to Support Air- and Ground-source Heat Pumps 

C:  Energy Roadmap Excerpt:  Air- and Ground-source Heat Pumps 
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Air- and Ground-source Heat Pumps – Appendix A 
Air- and Ground-source Heat Pumps Strengths & Opportunities and Weaknesses 

& Threats 
 

Strengths and Opportunities:  Air- and Ground-source Heat Pumps 
Tompkins County has several things going for it in terms of Air- and Ground-source Heat Pump 
development.  
 
 
 
Weaknesses and Threats:  Air- and Ground-source Heat Pumps 
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Air- and Ground-source Heat Pumps – Appendix B 
Actions to Consider in Future to Support Air- and Ground-source Heat Pumps 
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Air- and Ground-source Heat Pumps – Appendix C 
Energy Roadmap Excerpts 

 
Pertinent Sections from the Executive Summary 

Renewable Deployment, Thermal: With respect to thermal energy, the Roadmap envisions a transition 
away from natural gas and other fossil fuels to high efficiency electrical systems including ground and air 
source heat pumps for anywhere from 6% to 72% of future needs. Biomass is also an important thermal 
resource that could reasonably supply up to 23% of future thermal energy needs by utilizing 53% of its 
potential. Given the particular characteristics of these energy sources it may be appropriate to initially 
focus biomass deployment in rural areas. Some types of industrial applications may continue, at least for 
the near future, to require high heat output which can be best achieved with fossil fuels and, in some 
instances, biomass.  

 Developing 50% of biomass potential, and installing significant numbers of ground and air 
source heat pumps particularly in new construction; buildings that use fuel oil, propane, or 
electric resistance heat; or when existing heating systems have surpassed their useful life, 
are appropriate intermediate planning goals. 
 

1. Reduce natural gas use by at least 50% from 2008 levels, or 21 million therms, by reducing 
demand for thermal energy, deploying significant numbers of ground and air source heat 
pumps, and utilizing biomass resources. 

 
Demand-Side Management Chapter Excerpt: 2.3 Heat Pumps: Electricity-

Powered Heating/Cooling Devices 
Xiyue Zhang, Mark Romannelli, Camelia Hssaine and K. Max Zhang 

 
2.3.1. Introduction 
Heat pumps are essentially electricity-powered heating/cooling devices, extracting heat from outside to 
use inside a building for heating or in reverse for cooling purposes. Most heat pumps require indoor and 
outdoor components. For an Air-Source Heat Pump (ASHP), the outdoor component is usually a coil that 
transfers heat with outside air (Figure 60). For a Ground-Source Heat Pump (GSHP), the outdoor 
component is typically pipes buried in the ground that transfer heat with the earth (Figure 61).  
 

 (a) (b)  
 

Figure 60 (a) A split-system air-source heat pump cooling cycle; (b) A split-system air-source heat 
pump heating cycle 48 



8 
 

Compressors and expansion valves are often used to help circulate refrigerants between the outdoor 
and indoor parts. In a cooling cycle of an ASHP, as is depicted in Figure 60(a), the refrigerant is 
compressed before it enters the outdoor loop, so that it can release heat into outside air during the 
condensing process. The condensed refrigerant then goes through the expansion valve to enter the 
indoor loop, and evaporate to absorb heat. The cycle is reversed in winter by switching the refrigerant 
flow direction, as is depicted in Figure 60(b), so that it can bring heat from the outside to the indoor 
environment.  
 
Most GSHP systems are closed-loop, circulating refrigerant through plastic (typically polyethylene) 
tubing buried in the ground or submerged in water. A heat exchanger transfers heat between the 
refrigerant in the heat pump and the refrigerant in the closed loop. The loop can be in a horizontal, 
vertical, or pond/lake configuration (Figure 61). A horizontal loop field installation usually occurs in more 
rural areas or yards with lots of space, and typically requires no drilling (and therefore has lower cost) is 
needed. The horizontal trenches are only a few feet deep (but below the frost line) in order to lay the 
piping. A vertical loop field is the most common installation for a GSHP that is installed on smaller 
properties. A series of holes are drilled, each between 50-400 feet deep.  

 
Figure 61 Types of heat exchangers for closed-loop geothermal heat pumps 49 

 
The ratio of useful heat movement per work input, i.e., heat gained versus electricity used, describes the 
performance of heating systems. It is also known as the coefficient of performance (COP). When 
properly installed, the COP of an ASHP can reach 2.2-3.8, the COP of a GSHP can reach 5.0-7.2, while the 
COP of an electric heater is only 1 50. This is due to the fact that instead of converting heat from 
electricity or fuel, heat pump systems move heat between different environments, which allows for 
higher efficiency.  
 
Table 53 Comparison between GSHP and ASHP 

Space Heating/Cooling Systems GSHP ASHP 

COP 5.0-7.2 
(low temperature output) 51 2.2-3.8 51 

Installation Cost High Low 

Limitation Local geology Local climate 

Operation Simple Simple 

Expected Life Time +20 52 10-15 53 
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The installation of GSHPs is currently expensive; a closed-loop GSHP might cost up to $20,000 54. Despite 
of the high installation cost, a GSHP has a higher COP than an ASHP and makes less noise. According to 
the U.S. Environmental Protection Agency (EPA), GSHPs can save up to 44% of energy compared with 
ASHPs 54. This is because compared with the air, the earth has more constant temperatures, which 
support better system performance. Also, the temperature differences between heat sinks are usually 
smaller in a GSHP system 55. It should be noted, however, that the installation of GSHPs always need 
more space than ASHPs. 
 
ASHPs, on the other hand, have lower installation costs. Yet because heat pump efficiencies vary with 
the temperature differences between heat sinks, the cold climate in the Northern U.S. has been a 
barrier for ASHPs - in winter, the COP of an ASHP drops along with the outside air temperature and an 
ASHP system sometimes needs to be combined with extra space heating. However, newer ASHP models 
are addressing these concerns. 
 
2.3.2 Potential for heat pumps 
According to the 2008 Tompkins County Community Greenhouse Gas Emissions Report 56, the total 
energy demand for heating and cooling in 2008 was 6,169,985 MMBtu, which is about 43% of the 
County’s total energy consumption. Assuming that heat pump systems could be used to meet all the 
space cooling, water heating, and space heating energy demand (again, assumed to be 10% of total 
electricity use), and adopting a conservative average COP of 2.5 for ASHP and 3.5 for GSHP 57, around 
26% - 31% of the County’s total energy consumption could be saved relative to the 2008 level.  

 
Table 54 Electricity consumption for heating and cooling by using heat pumps 

Sectors Heating and Cooling Total 
[MMBtu] 

ASHP Electricity 
Consumption for Heating 

and Cooling 
(GWh) 

GSHP Electricity 
Consumption for Heating 

and Cooling 
(GWh) 

Residential 2,494,984 441 274 

Commercial 3,152,070 413 257 

Industrial 522,934 101 63 

Total 6,169,985 955 594 

The analysis suggests that if the County met the total heating and cooling demand by either ASHP or 
GSHP, the amount of electricity consumed by heat pumps would be ~723 GWh or ~517 GWh annually, 
on the same order of magnitude of total electricity consumption at the 2008 level, which is ~809 GWh. 
Furthermore, extensive use of heat pumps will likely create high peak demand which the current power 
system may not be equipped to handle based on existing infrastructure. 
 
69% of thermal energy use in the County in 2008 comes from natural gas, 8.8% from propane, and 5.0% 
from heating oil. Switching to GSHP, for instance, to meet the total heating and cooling demand would 
offset the use of ~42,571,520 therms of natural gas, 541,267 US gallons of propane, and 310,444 US 
gallons of heating oil consumed on site. 
 
2.3.3 Challenges and opportunities for heat pumps 
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Integration with Renewable Electricity Heat pump systems are known for their high energy efficiency. 
The only energy a heat pump uses is electricity, which means when combined with renewable 
electricity, e.g., electricity generated from solar PV, a heat pump system will be able to provide high 
efficiency heating with zero greenhouse gas emissions.  
 
Peak Demand Management It is well known that temperature-sensitive air conditioning (cooling) load 
drives summer peak electricity demand. Similarly, high penetration of heat pumps will create 
temperature-sensitive load in winter and consequently increase winter peak electricity demand. In 
addition, heat pumps-driven winter peak demand will likely occur in neighborhoods that never 
experienced peak demand before since the use of air conditioning is not substantial in the County. 
Managing the peak demand will require sufficient supply during peak time, adequate infrastructure 
(e.g., transformers in distribution systems) and peak-load reduction strategies. For example, integrating 
heat pumps with thermal storage turns heating demand to flexible demand, which allows end users 
and/or energy services providers to apply optimal control in order to reduce the impacts on power 
systems. 
 
Operations at Low Ambient Temperature ASHPs equipped with variable speed compressors have 
greatly improved the efficiency at low ambient temperature. The most efficient ASHP models that are 
commercially available only begin to lose significant heating efficiency at 5°F, and continue to provide 
sufficient heat for typical homes down to -13 °F. In 2013, the National Renewable Energy Laboratory 
performed a study on the low temperature performance of air source heat pumps. In this study, they 
tested a specifically designed low temperature heat pump for two consecutive winters and evaluated its 
COP for each winter. The pump was found to operate with a COP of between 2.68 and 3.29 for this time 
period, depending on season and calculation method, and economically preferable to a comparable oil 
heating method. This study indicates that air source heat pumps may be viable in low temperatures 
previously discounted 58. GSHP’s, on the other hand, have never had a major issue with low temperature 
performance. This is because they draw their heat from underground where temperatures are barely 
affected by changes in surface temperature 52. 
 
Safety Another advantage of using heat pump systems instead of furnaces is safety. There is no need to 
worry about carbon monoxide or fire accidents. A heat pump system, especially a GSHP, is also very 
quiet and does not require much maintenance. 
 
Versatility Heat pumps can provide not only space heating/cooling, but also domestic hot water. Air 
source heat pump water heaters are typically equipped with electric resistance elements that kick in 
whenever the heat pump cannot keep up with the demand for hot water 59. According to a recent test of 
15 heat pump water heaters in New England, the monitored COP was 1.9 60, compared to an operating 
COP of 0.9 for electric-resistance water heaters. While efficiency is excellent, heat pump water heaters 
require installation in an indoor space with temperatures in the 40º–90ºF range year-round and at least 
1,000 cubic feet of air space around the water heater 1,61. 
 
Installation and maintenance ASHPs are often ductless, and installations are relatively straightforward. 
The outdoor portion of the ASHP is visible (and occupies space) and requires some maintenance. 
Because drilling and digging are required, installations of GSHPs are much more invasive. After 
installation, there are not visible outdoor structures. Some components of the GSHP systems such as 
water pumps and electronics need regular maintenance.  
Aesthetics ASHPs are often installed in each room in a house and resemble air conditioner units located 
in the mid-to-upper area of the wall. This aesthetic can be unattractive to some homeowners. 
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2030 Energy Strategy 
Chapter on Solar Energy 

 
Introduction 
The Tompkins County Department of Planning and Sustainability is in the process of updating its 2020 
Energy Strategy (prepared in 2010) by looking out to 2030 for its planning horizon. The strategy strives 
to identify opportunities and challenges facing various sectors to inform actions that will be the most 
impactful and cost effective in reaching the County’s greenhouse gas reduction goal of 80% less than 
2008 levels by 2050. After the 2030 Energy Strategy is complete, the Legislature will be asked to endorse 
the document.  However, the hope is that community groups will be able to use the draft chapters as 
they are developed to help better understand these complex issues and work together on actions to 
reduce the most harmful effects of climate change. 
 

Energy Roadmap Solar Goals1 
Develop at least 50% of the identified solar energy production potential, or at least 1,106 MW (or 1,225 
GWh) of the 2,212 MW total solar production potential.  

 Residential:  113 MW total potential  

 Non-residential:  212 MW total potential  

 Solar Farms:  1,888 MW total potential  
One way this deployment could be achieved is by doing all of the following:  

1. 1 in 4 urban residential properties install a 4 kW PV system,  
2. 1 in 2 suburban and rural properties install a 7 kW system,  
3. 30% of commercial, institutional and industrial roof areas install PV, and  
4. 944 MW of PV farm capacity developed on 4,720 acres, or 1.5% of the County’s land area 

 

Solar Goal Statements 
While these are aspirational goals, it is recognized that all efforts to achieve these goals will need to be 
weighed and prioritized in a framework of State policy, including its goal that the grid be powered by 
50% renewable energy by 2030, and what the County and its partners can put resources into and how 
all activities reinforce each other and integrate together. 
By 2030:   

1. A majority of Tompkins County residents and businesses will be meeting their needs with 100% 
renewably-sourced electricity, with a priority for locally-generated electricity. 

2. All municipalities will be working with municipally-adopted solar-friendly laws and residents of 
those communities will have the information they need to support installation of large-scale 
solar projects in their municipality. 

3. The Tompkins County community will be recognized in New York State as a clean energy leader 
and will continue to see tangible investment by the State, utility, clean energy businesses and 
others to maximize the potential for energy innovation and widespread replicability. 

4.  

Actions:  Solar Energy 
Below are the actions that were deemed by the Tompkins County Energy Task Force to be the most 
important to undertake to expand the use of solar electricity in the community. 
 

                                                           
1
 For more details, please see the full chapter on Solar Energy from the Energy Roadmap in the Solar Appendices 
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Municipal and Solar Developer Support 

Support and encourage municipalities to adopt solar-friendly ordinances and permitting processes. 

1. Help the Tompkins County Planning and Sustainability Department (TCPSD) to encourage 
municipalities to use its Energy Recommendations for New Construction at the earliest stage 
possible when developers contact them. 

2. Help the City of Ithaca and the Town of Ithaca’s Green Building Policy Project2. Once the 
Project’s recommendations are final, help to encourage Ithaca and other municipalities to adopt 
and implement them, as well. 

Support and encourage municipalities to approve sound solar projects.  

3. Help Cornell Cooperative Extension of Tompkins County (CCETC) develop and share information 
with municipalities, informal leaders and developers of large-scale solar, including: information 
on the benefits of solar; likely points of opposition; information and data to counter common 
misconceptions; suggested messaging for projects; and suggestions for reducing negative 
impacts and implementing best practices. 

4. Help the Tompkins County Industrial Development Agency (IDA) to develop and share 
information with municipalities and developers of large-scale solar that explains how Payments 
in Lieu of Taxes (PILOTs) for solar farms work in Tompkins County.  

 
Individual and Business Support 

Support and encourage residents and businesses to install or purchase solar energy for their electricity 
needs.  

5. Create a group to widely promote the solar resources currently available from Solar Tompkins, 
Go Solar Tompkins, and NYSEG YES Home Solutions, as well as resources anticipated in the near 
future from the County’s Business Energy Navigator.  For example, the SolarTompkins.org 
website has helpful FAQ and a page on Important Items for Solar System Completion; the 
GoSolarTompkins.org website has a very comprehensive FAQ page; and YES Home Solutions has 
financing information and free connection to EnergySage.com and their extensive resources 
from Solar 101 to the Financing Guide. 

6. Create a group to develop and distribute helpful materials that explore and explain planning for 
the equitable distribution of benefits and impacts from the new energy economy for all sectors 
of the community. 

7. Create a group to develop tools to encourage use of solar electricity by renters and landlords.  

 

Utility and Grid-Level Support 

Support and encourage NYSEG and the PSC to create the grid of the future, which can handle increased 
renewable distributed generation and electrical storage. 

8. Help NYSEG and the PSC to implement the recommendations of the Tompkins County Energy 
Roadmap to ensure that we succeed in flattening and smoothing daily load profiles for 

                                                           
2
 The Ithaca Green Building Policy is examining energy standards for new construction and policy tools that could 

be used to mandate or incentivize the standards. 
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electricity and reducing dependence on fossil generation by increasing generation from 
renewable sources and integrating different types of storage capacity. One current effort to do 
this is the Energy Smart Community project which aims to promote energy efficiency and move 
electricity use off-peak.   

9. Help the NYS Interconnection Technical Working Group to encourage NYSEG to make Tompkins 
County its test case and first community for mapping the smaller distribution electric lines to 
better identify interconnection capacity, including locations where capacity exists and the 
amount of capacity that exists. Then help to analyze the map to consider the value of solar in 
different locations. 

10. Create a group to evaluate the success of National Grid’s recent Substation Pilot project and if 
successful, advocate with NYSEG to bring such a project to Tompkins County. 
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Solar– Appendix A 
Solar Strengths & Opportunities and Weaknesses & Threats 

 
Strengths and Opportunities:  Solar Energy 
Tompkins County has several things going for it in terms of solar development.  
• It is not very densely developed and there is a lot of land available to site ground-mount solar 

arrays. 
• Tompkins County already has a high penetration of solar, with one of the highest per-capita solar 

deployment in NYS. 
• The County Energy Roadmap provides a solid analysis of the solar resource as well as tangible goals 

for solar development. 
• NYSEG’s Energy Smart Community (smart meters, YES Home Energy Solutions, etc.) is investing in 

energy infrastructure here that will support deployment of renewable distributed generation. 
• The County has newly released recommendations on municipal tools to promote deployment of 

renewable energy systems3 which can be used by municipal governments to provide consistency. 
• Tompkins County is recognized at the State level for our accomplishments and planning efforts. 
• There are already many local people serving on NYS boards and committees on energy issues. 
• Tompkins County and the City of Ithaca both adopted Property Assessed Clean Energy (PACE) 

financing, which offers an excellent financing method to commercial solar projects, especially with 
recent State-adopted improvements to the program. 

• Solar PV system material prices are declining. 
• Solar installation and maintenance creates good-paying jobs. 
• Installation of solar systems is quick and not hugely disruptive to a building or land owner. 
• It may be possible, through education, to help the public and decisionmakers be able to objectively 

discern legitimate concerns versus concerns that are not supported by science. 
• Because our local community and politicians generally tend be supportive of solar, they may be 

open to learning the facts about the topic 
• Energy storage, which is a critical component to long-term renewable energy integration, is a viable 

solution right now. The main limitation is that there are no interconnection rules for storage and not 
many are asking for those rules and getting others involved in this issue could move the needle on 
this. Storage may benefit from the new value stack approach. 

• If our municipalities could organize one, Community Choice Aggregation may be an opportunity to 
enlist large numbers of residents to use renewables and actually build new renewable projects here. 

 

Weaknesses and Threats:  Solar Energy 
Public and Municipalities 

• There is a lack of concrete, comprehensive information on what the property value impacts will be 
to properties that will be neighboring solar farms 

• How property taxes are calculated for solar farms in NYS is confusing and hard to explain to the 
public and boards. 

• Right now, there is a wide range of education and understanding on municipal boards and planning 
boards on solar energy and environmental impacts, with some members having little understanding 
or ability to differentiate between “real science” and “junk science”. 

• How SEQR works and how it relates to solar installations is confusing and hard to explain. 

                                                           
3
 Included in the Solar Appendices 
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• Most municipalities do not have any or many planning staff members to support the public and 
boards responding to proposed solar developments. 

• Municipalities have a mix of land use tools adopted to address solar installations; including some 
municipalities without zoning regulations. 

• Greenhouse Gas emissions accounting regarding renewable energy credits is confusing. 
• Not In My Back Yard syndrome is hard to fight. 
• The hosting capacity maps that NYSEG will be releasing in October 2017 will only be looking at lines 

>5kv.  Most lines in Tompkins County are <5kv so the hosting capacity of those lines will not be 
mapped or released.  Without those lines mapped, we will know very little more about our hosting 
capacity than we do now. In addition, substations are likely to be much more limited in capacity 
than envisioned in the Energy Roadmap, making it more difficult than anticipated to reach our solar 
goals. 

• While Community Choice Aggregation is a new opportunity, financing and managing such programs 
is complicated.   

• There are conflicting uses for land, including the tension between agricultural uses and renewable 
energy generation. 

• It is difficult to balance energy demand, renewable generation and storage within a day, month and 
year. 

 
Developers 

• There’s great uncertainty for developers regarding property taxes and assessments. Currently, 
Tompkins County is viewed as unwelcoming to solar developers, in part due to high property taxes 
on solar and uncertainty as to how those taxes will be determined.  

• Property taxes and/or PILOTs under IDA or NYS RPTL 487 can make projects uneconomical - projects 
are not “one size fits all” from an economic perspective 

• Interconnection costs in the county are very high; much higher than surrounding counties 
• Utility interconnection guidelines are difficult, complex, and antiquated  
• Decommissioning bonds required by some municipalities can make projects uneconomical, are not 

always commercially available and are not always the best method to accomplish the desired 
objective 

• There is a lot of uncertainty around the impact of the Public Service Commission’s new “Value 
Stack” tariff4  that, if adopted, will replace net metering. 

• State policy is constantly changing, often undermining projects “in the pipeline,” and current policy 
does not value solar appropriately.  

• Incentives, policy and tariffs are uncertain at the state and federal levels of government, including 
the PSC and NYSEG. 

• Natural gas prices are very low; it’s hard for solar to be competitive pricewise. 
• There is no mechanism to monetarily value carbon; there is no carbon fee 
• Concern that the World Trade Organization Tariff is set to double the cost of PV panels. This would 

push prices up to pre-2015 levels. Just the uncertainty around this issue is already slowing projects 
and making investors cautious and severely limiting PV panels/module supply already. 

                                                           
4 The Value of Distributed Energy Resources order approved March 9 (Case 15-E-0751) begins the transition away 

from net energy metering and toward an approach that aggregates specific value components.  “Rather than 
offsetting the retail rate, projects will generate credits according to an estimate of the value they provide to New 
York customers,” – from this article: https://www.rtoinsider.com/nypsc-value-stack-rate-structure-der-39880/ 

https://www.rtoinsider.com/15-e-0751-vder-order-_-final/
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• Federal tax reform is uncertain. If the 15% corporate tax rate is cut, the investment tax credit 
becomes useless because there is not tax appetite, and this is the main way solar farms are 
financed. 

• The current low cost of fossil fuels makes it difficult for alternatives to compete financially. 
 

Homeowners, Renters and Businesses 
• Financing solar is complicated for home and business owners – loans, tax credits, etc. 
• How will people afford these technologies? Especially the low-to-moderate income residents. It is 

hard to get financing for some people and the upgrades are expensive. 
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Solar– Appendix B 
Actions to Consider in Future to Support Solar 

Help Cornell Cooperative Extension of Tompkins County (CCETC) to work with municipalities to adopt 
the Unified Solar Permit, which has already been adopted by Enfield, Newfield, Ulysses, Danby, Caroline, 
Trumansburg and Cayuga Heights.   
 
Help the Tompkins County Planning and Sustainability Department (TCPSD) to encourage municipalities 
to use its Municipal Tools to Promote Deployment of Renewable Energy Systems when they develop 
ordinances and review projects. 
 
Create a group to encourage the identification of brownfield sites that could be ripe for solar 
development and share that information with municipalities and developers of large-scale solar. 
 
Create a group to develop and distribute helpful materials that explore and explain land use and 
property rights concerns as they pertain to renewable energy. 
 
Create a group to track how assumptions about electric usage and demand are changing as we pursue 
electrification of heat and transportation, and energy efficiency. 
 
Create a group to tackle the uncertainties and challenges around electrical storage and develop pilot 
programs to promote in Tompkins County. 
 
Develop land use regulations and building codes to facilitate solar, including a “solar ready” building 
code to ensure that new construction is built to accommodate solar and streamlined permitting for solar 
installations 
 

Educate the public and municipal boards on where solar farms are technically and economically 
possible, both distribution and transmission system interconnection capacity and locations/circuits.   
Strategies include:  

 organizing tours of PV farm installations,  

 promoting solar parking lot canopies,  

 identifying brownfield sites that could be ripe for solar development,  

 developing a low-impact solar farm checklist, and  

 conducting analysis and public outreach to create maps highlighting where solar may be 
embraced in the community - where the grid has the capacity to accommodate solar at a 
reasonable cost and land use plans support that use.  (Need NYSEG 5kv line capacity to really do 
this - see action below) 

 

Create helpful materials for municipal officials and the public to better understand how to purchase 
solar energy, as well as the bigger picture of how solar plays into the energy realm. This may include 
creating a guide for residents at different income levels and different housing types on how to purchase 
solar energy, and developing websites, workshops, and forums to discuss the relationship of energy to 
economic development, supply and demand constraints, land use and property rights concerns as they 
pertain to renewable energy, and planning for the equitable distribution of benefits and impacts from 
the new energy economy for all sectors of the community.  
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Get clarity on tax assessments to make Tompkins more friendly for developers, create educational 
materials, and share that information widely. 

 

For residential, commercial and industrial buildings, and building owners as well as landlords and 
renters, develop and promote a variety of financial instruments and incentives that support the 
incremental costs of incorporating energy efficient design and renewables in new and existing buildings. 
 

Track development of PV in an ongoing way; both capacity installed (MW) and actual generation (MWh) 
- many detailed suggestions on what to include in tracking 
 

Work to reduce peak and base load demand for both electricity and thermal energy to achieve 
immediate GHG emissions reductions, avoid the cost of developing excessive generation, and optimize 
efficient use of energy resources.  
 
Push for Tompkins to be NYSEG’s test case for smaller kv lines to be mapped to better identify 
interconnection capacity, including locations where capacity exists and the amount of capacity that 
exists. Get us first in the queue.  Analyze this map to then consider the value of the solar energy in 
different locations. 
 

Develop and implement an effective method to influence State regulators and utilities in high-level 
energy decisions, including regulatory and utility revenue issues, interconnection issues, and supporting 
renewables while simultaneously reducing support for new fossil fuel infrastructure. This could be to 
create a public utility advocate to serve a rapid response function for urgent regulatory issues and to 
ensure that utilities comply with PSC orders and tariffs. 
 
Partner with NYSEG on the Energy Smart Community and find ways to support upgrades to the utility 
infrastructure to accommodate large amounts of renewable energy generation while also engaging 
with NYSEG in community-level energy planning. 
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Solar Appendices – Appendix C 

Synthesis of Recommendations from Energy Roadmap and Energy and Economic 
Development Task Force – 23 Actions and 10 Goals  
 
Actions 

1. Enact local energy codes to reduce fossil fuel energy use. 
2. Aggressively pursue compliance with existing codes that reduce fossil fuel energy use.  
3. Better quantify and understand the economic impact and the energy and reliability needs of the 

industrial sector.  
4. Develop research projects and alternative non-fossil fuel technologies to address the energy 

needs of industry, and share best practices. 
5. Work to reduce peak and base load demand for both electricity and thermal energy to achieve 

immediate GHG emissions reductions, avoid the cost of developing excessive generation, and 
optimize efficient use of energy resources.  

6. Reduce demand for both electricity and thermal energy to achieve immediate GHG emissions 
reductions and optimize efficient use of energy resources.  

7. Create a “navigator” program to provide independent, expert advice and hand-holding to assist 
businesses with planning, evaluating and financing energy improvements.  

8. Develop a commercial building energy disclosure program that requires buildings over a certain 
size or level of energy intensity to provide information annually regarding their energy use.  

9. Resolve the split incentives problem between commercial/industrial building owners and 
tenants. Convene local commercial and industrial building owners to work through solutions to 
this problem.  

10. Develop and promote a variety of financial instruments and incentives that support the 
incremental costs of incorporating energy efficient design and renewables in 
commercial/industrial buildings.  

11. Develop the local Residential Energy Score Project  
12. Enact land use codes that promote housing at appropriate densities in “smart growth” locations 

identified in local land use plans and the County’s Comprehensive Plan.  
13. Resolve the split incentives problem between residential building owners and tenants. Convene 

local residential landlords to work through solutions to this problem.  
14. Establish a Reforming the Energy Vision-type program for natural gas model process in 

Tompkins County, in cooperation with NYSEG, to reduce both peak and sustained gas usage 
through weatherization, industrial process design, conservation, conversion to electric heat 
pump, and other measures on an ongoing, sustainable basis. 

15. Develop better financing tools and promote the ones we have to spur the conversion of fossil-
fueled heating systems to electric heat pumps or other systems.  

16. Partner with NYSEG on the Energy Smart Community and find ways to support upgrades to the 
utility infrastructure to accommodate large amounts of renewable energy generation. 

17. Support development of local renewable energy resources through local land use codes that 
promote development of these resources in appropriate areas.  

18. Build charging stations for electric vehicles.  
19. Develop (or expand Way2Go or other programs) a community-wide Transportation Demand 

Management (TDM) program with a goal of no net increase in vehicle miles traveled. 
20. Engage greater direct employer participation in a TDM program. 
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21. Encourage major employers to adopt EV-friendly policies, such as providing charging stations, 
privileged parking spaces, and reduced parking fees. 

22. Provide information and training to HVAC and plumbing sales people so that when businesses 
replace existing heating and hot water systems, they are directed to efficient electric-sourced 
rather than fossil-fuel-sourced replacements. 

23. Create materials and sponsor workshops and forums on topics such as:  
o The relationship of energy to economic development,  
o Supply and demand constraints,  
o Land use and property rights concerns as they pertain to renewable energy, 
o Land use and property rights concerns as they pertain to developments that increase 

density in population and job centers,  
o Landlord-tenant split-incentives around energy,  
o Planning for the equitable distribution of benefits and impacts from the new energy 

economy for all sectors of the community, and  
o Existing and emerging technology solutions, such as heat pumps.  

Goals 
1) Achieve a 35% reduction in energy use in existing buildings through retrofits and upgrades.  
2) Construct new buildings that are extremely energy efficient, aiming for a 70% reduction in 

energy use compared to the national median for comparable buildings by 2030 and increasing 
to net zero carbon emissions between 2030 and 2050.  

3) Reduce natural gas use by at least 50% from 2008 levels. 
4) Develop up to 50% of identified biomass energy production potential.  
5) Reduce demand for grid electricity generated outside of Tompkins County by at least 24% from 

2008 levels.  
6) Develop at least 50% of the identified solar energy production potential. 
7) Develop at least 20% of identified wind energy production potential.  
8) Develop at least 20% of identified micro-hydro energy production potential.  
9) Hold vehicle miles traveled at roughly the 2008 level of 672.3 million miles. 
10) Transition at least 50% of light-duty vehicles from gasoline to electric, or at least 33,500 

vehicles, from the 67,000 that could be on the road in 2050.  
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Solar Appendices – Appendix D 
Excerpt from the document: Municipal Tools to Promote and Regulate the Deployment of Renewable 

Energy Systems. http://www.tompkinscountyny.gov/planning/energy-greenhouse-gas 
 

Roof-Mounted and Building-Integrated Solar Energy Systems 
Appropriate Locations. Roof-Mounted and Building-Integrated Solar Energy Systems 

should be permitted as-of-right on all other permitted buildings and structures 

throughout the community. 

Height. Roof-Mounted and Building-Integrated Solar Energy Systems should be required to 

meet the same height restrictions as any other building or structure. In other words, 

if located on a principal building they should meet the height requirements of a 

principal building; if located on an accessory building, they should meet the height 

requirements of an accessory building. 

**Historic Districts. Municipalities with historic districts should establish specific 

guidelines and standards for building owners that wish to install solar energy 

systems. To the extent possible, the requirements should not involve any additional 

review beyond that required of any other alteration to an existing historic building. 

Accessory Ground-Mounted Solar Energy Systems 
Appropriate Locations. Accessory Ground-Mounted Solar Energy Systems should be 

permitted as-of-right accessory uses throughout the community. 

Height. Accessory Ground-Mounted Solar Energy Systems should be required to meet the 

same height restrictions as any other accessory building or structure. 

**Location on a Property. (a) Accessory Ground-Mounted Solar Energy Systems should be 

required to meet the same setback requirements as any other accessory building or 

structure.  

 (b) In residential zoning districts, Accessory Ground-Mounted Solar Energy 

Systems should be located in side or rear yards, to the extent practical.  

Large-Scale Solar Energy Systems 
Appropriate Locations. (a) Communities should conduct a thorough review of all their 

zoning districts to determine in which Large-Scale Solar Energy Systems would be 

appropriate. As a general rule of thumb, Industrial Zoning Districts and 

Agricultural Zoning Districts would be appropriate, as would some Rural and Low-

Density Residential Zoning Districts and some Commercial Zoning Districts. Other 

Zoning Districts may also be suited for such energy systems.  

 

 

(b) Where the municipality’s comprehensive plan does not address renewable energy 

systems, add language indicating the critical nature of these systems to our energy 

future and identify the types of areas where they are appropriate.  

Height. Large-Scale Solar Energy Systems should be required to meet the same height 

restrictions as an accessory building or structure. 

Recommendations 

for Municipal Tools to Promote and Regulate the Deployment of 

Solar Energy Systems 
 

http://www.tompkinscountyny.gov/planning/energy-greenhouse-gas
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Location on a Property. Large-Scale Solar Energy Systems should be required to meet the 

same setbacks as any other principal building, but not be required to have more 

than 30 foot rear or side setbacks. 

Approval Process. Large-Scale Solar Energy Systems should be permitted either with a 

special use permit or with a site plan review and a public hearing on proposals 

should be required. 

**Decommissioning. There is no specific recommendation concerning decommissioning. 

Refer to the NYSERDA Decommissioning Fact Sheet for guidance. 

**Glare from Systems. When located where glare may be an issue for specific uses, 

communities should require the preparation of a glare analysis for proposed Large-

Scale Solar Energy Systems. 

**Stormwater Management. Unless located over an existing parking lot or other already-

paved area, a vegetative cover should be established and maintained underneath 

solar panels in Large-Scale Solar Energy Systems. Management of that vegetative 

cover should be reviewed as part of the local municipal review of the project. Natural 

hydrology should be maintained to the maximum extent practical and stormwater 

management plans required only when already required by a municipality’s 

stormwater management law or where hydrology is being significantly modified. 

Screening. Screening of Large-Scale Solar Energy Systems should only be required to 

address site-specific conditions identified during local municipal review. 

**Agricultural Resources. Large-Scale Solar Energy Systems should avoid large extents (10 

acres or more) of actively-farmed prime agricultural soils. Land underneath solar 

panels within agricultural areas should be maintained as vegetative cover. For any 

proposed disturbance of ten acres or more of prime agricultural soils, communities 

should consider the value of requiring a soil reclamation plan and related financial 

guarantee of plan implementation. 

**Natural Resources. (a) Large-Scale Solar Energy Systems should avoid Critical 

Environmental Areas, Unique Natural Areas, slopes in excess of 15%, clearing 

extensive areas of forest, and previously-identified distinctive viewsheds. Any 

systems located in these areas should be required to take appropriate mitigation 

measures. 

 (b) NYS DEC regulated wetlands should be avoided. Development in federally-

identified wetlands should be avoided, but could be considered where wetland 

hydrological function can be maintained and no endangered or threatened species 

would be impacted. 

 (c) Habitat loss, habitat fragmentation, and wildlife corridors should be reviewed for 

potential impacts on a case-by-case basis.  

**Water Quality. Large-Scale Solar Energy Systems should be prohibited within 100-foot 

buffers of perennial streams and 50-foot buffers of intermittent streams. 

Flood Hazard Areas. Large-Scale Solar Energy Systems, including any related fill, should 

be prohibited within 100-year floodplains. Any incidental and unavoidable 

development within the floodplain should be required to assess changes to flood 

levels, runoff quantity, and velocity resulting from any structure, facility, or fill 

within a floodplain. No structure, facility, or fill of any kind should be permitted  

  

Recommendations: Solar Energy Systems, cont. 
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Solar Appendices – Appendix E 

Energy Roadmap Excerpt:  Solar Energy 
K. Max Zhang, Xiyue Zhang, Mark Romannelli, Camelia Hssaine, Aaron Benedict 

Executive Summary 
Total Potential 

Energy Source Electricity (GWh) 
Percent of Total 2008 
Electricity Demand 

Solar Energy Potential 

303.2% 

         Residential 125.1 

         Non-residential 234.9 

         PV Farms 2,093.4 

Total 2,453.4 

2008 Community Demand 809.1 

 

Major Assumptions  
 Residential PV Systems Non-Residential PV PV Farms 

Solar Panel 
Type 

Yingli Energy YL255P-
29b, 255W, efficiency of 
14.5 W/ft

2 1
 

Yingli Energy YL255P-
29b, 255W, efficiency of 
14.5 W/ft

2 1
 

Yingli Energy YL255P-29b, 
255W, efficiency of 14.5 W/ft

2 

1
 

Annual 
Electricity Output 
Calcs 

Binghamton, NY solar 
radiation, DC/AC derate 
factor of 0.77, array 
tilt/azimuth of 42.2/180 

Binghamton, NY solar 
radiation, DC/AC derate 
factor of 0.77, array 
tilt/azimuth of 42.2/180 

Binghamton, NY solar 
radiation, DC/AC derate factor 
of 0.77, array tilt/azimuth of 
42.2/180 

Mounting Urban – roof-mount only, 
Rural – both roof-and 
ground-mounts. Assumed 
1 PV system per tax 
parcel in rural areas 

Roof-mount only Ground-mount only 

Land/Buildings 
Included 

Single family house, 
duplex, multi-family up to 
5-units, Roof areas 
>1,000sf, Urban – land 
within City and Villages, 
Rural – land outside of 
those areas 

Commercial (including 
apartment buildings with 
5-units or more), 
Community and Public 
Service and Industrial 
buildings with roof areas 
>1,000sf 

Undeveloped parcels .10 
acres, within 1 mile of a utility 
substation 

Land/Buildings 
Excluded 

Larger apartment 
buildings, manufactured 
homes 

Buildings owned by IC 
and TC3 

Unique Natural Areas, Slopes 
>20%, Important Bird Areas, 
Publicly owned open space, 
Critical Environmental Areas, 
Designated Distinctive scenic 
viewsheds, Airport approach 
and clear zones 

Constraints Roofs with moderate to 
severe shading were 
excluded, as were roofs 
with predominantly facing 
north, northeast, and 
northwest surfaces 

Only used percent of 
roof areas suitable for 
PV based on analysis of 
building types (54.6%-
71.2% range of 
suitability), Small 
apartment buildings 
were analyzed per 
residential urban PV 

n/a 
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systems 

System Sizes Urban – 4kW, Rural – 
7kW 

Tied to roof area per 
structure  

Minimum 2 MW systems 

 
The overall objectives of this section are 1) to quantify the technical potential of solar photo-voltaic (PV) 
systems with practical constraints in Tompkins County including roof-mounted and ground-mounted 
solar systems, and 2) to identify challenges and opportunities for future solar PV penetration in the 
County. Solar PV systems convert sunlight into electricity, and can be roof- or ground-mounted. We 
categorize the solar PV systems, loosely according to the convention by the New York State Energy 
Research and Development Authority (NYSERDA), as Residential Systems, Nonresidential Systems, and 
PV Farms.  

● Residential Systems: roof-mounted systems in urban areas and roof- or ground-mounted 
systems in rural areas, typically smaller than 25 kW. 

● Nonresidential Systems: roof-mounted systems in the commercial, industrial and educational 
sectors, typically smaller than 2 MW 

● PV Farms: Ground-mounted, large arrays of PVs, typically 2 MW or larger and corresponding to 
the very high end of NYSERDA-defined large nonresidential systems (2 MW) and large 
renewable projects (>2 MW) 

Table 31 summarizes the potential for the three categories of solar PV systems to generate electricity in 
Tompkins County. The overall annual electricity generation (~2453.4 GWh) is more than three times the 
annual electricity demand in Tompkins County at the 2008 level (~809.1 GWh) according to the 
Tompkins County Greenhouse Gas Emissions Report, 1998-2008. Among the three types of PV systems, 
PV Farms alone could generate electricity that amounts to almost three times the annual electricity 
demand in terms of kWh. The data, methodologies and assumptions to derive those estimates are 
detailed in Section 2.  
 
Table 31 Potential of solar PV in Tompkins County 

Category 
Installation Capacity 

(MW) 
Annual Electricity 

Output (GWh) 

Residential 
Urban* 14.6 16.2 

Rural 98.2 108.9 

Nonresidential# 

Commercial 120.1 133.2 

Industrial 19.0 21.0 

Community and 
public services 

72.7 80.7 

PV Farms 1,887.7 2,093.4 

Total 2,212.3 2,453.4 
*Urban areas are defined in this chapter as the City of Ithaca and the 6 Villages 
#
 Not including buildings at Ithaca College and Tompkins Cortland Community College 

 
While we have learned that there is significant solar PV potential in Tompkins County, there are 
challenges to achieving that potential. Obstacles to deployment include high capital investment, 
shading, limited solar resources and integration of intermittent solar energy into power systems. In 
particular, there is a need to upgrade the power system infrastructure at both the distribution level and 
the transmission level.  
 
These challenges are significant, but there are reasons for confidence in an expanded solar energy 
future. Government policies and incentives at both the State and Federal level are encouraging more 
solar projects to be installed. Technological development in solar cells, energy storage, power 
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electronics, and energy management paves the way for high levels of solar penetration. Tompkins 
County is already a leader in solar PV installation in New York State. The example of Solar Tompkins, the 
nonprofit county-wide community solar program, has shed light on how to facilitate the widespread 
adoption of residential solar in a small region like Tompkins County. 
 

1. Introduction 
Photovoltaic (PV) panels convert sunlight to electricity directly. As solar insolation varies diurnally, 
seasonally and with meteorological conditions, the electricity generation from PVs is inherently 
intermittent. Currently, the majority of PV systems are grid tied, meaning they are interconnected with 
the electricity grid. In most of the Residential and Nonresidential Systems, the grid can act as a de facto 
battery, accepting any extra electricity the PV system produces that is higher than the demand, and 
supplying electricity if the PV system does not meet the demand. It should be noted that under future 
scenarios with high PV penetration the grid may not be able to absorb an influx of a large amount of 
solar power without compromising the grid stability, as suggested by countries with high renewable 
installation 2. Upgraded Infrastructure, energy storage and demand-side management can play 
important roles in managing solar intermittency.  

 
Figure 38 Ground-mounted system, Roof-mounted system and PV Farm 

PV systems are installed on the ground, roofs, and in large-scale PV farms, see Figure 38. 
 
Over the past few decades, the United States has seen rapid growth in solar energy. In 2013, there were 
4,751 MW of new photovoltaic capacity installed; a 41 percent increase from 2012 and nearly 15 times 
the amount installed in 2008 3

. According to the United States renewable energy attractiveness indices, 
which provide scores for state renewable energy markets, New York is tied with Maine, Pennsylvania, 
and Nevada for 8th most attractive state in the country for developing renewable energy 4.  
 
Table 12 Solar PV installed or under construction in Tompkins County as of Feb 2015  

Sectors 
Installation Capacity 

(MW) 
Average size (kW) 

Residential 5.2 6.7 

Nonresidentia
l 

Commercial/industrial 1.2 22.3 

Public and community 
services 

0.4 27.2 

PV Farms 4.0 2,000 

Total 10.8 MW 

 

http://www.ey.com/Publication/vwLUAssets/United_States_renewable_energy_attractiveness_indices/$FILE/United_States_renewable_energy_attractiveness_indices.pdf
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Table 32 lists the existing and ongoing solar installations in the County as of February 2015. The County 
had 874 residential and non-residential solar PV systems (not including PV Farms) with total installation 
capacity of 6.8 MW, including 806 residential, 52 commercial/industrial, and 16 government/non-profit. 
According to NYSERDA PowerClerk, Tompkins County is a photovoltaic leader in central New York, as 
may be seen in Table 33.  
 
Table 33 Solar PV systems (not including PV Farms) installed or approved in neighboring counties as of 
Feb 2015  

County 
Installation Capacity 

(MW) 
Average size (kW) 

Cayuga 1.6 12.5 

Cortland 0.76 8.2 

Tioga 0.93 8.9 

Chemung 0.86 12.3 

Schuyler 0.32 8.1 

Seneca 0.86 16.2 

Tompkins 6.8 7.8 

 
A more recent development is the construction of two solar farm projects and the planning for several 
others. In September 2014, Cornell University began generating electricity from a 2 MW PV Farm 
constructed on 11 acres of land in the Town of Lansing. It is expected to reduce the university’s annual 
GHG emissions by 625 metric tons per year. In 2015, Tompkins Cortland Community College (TC3) 
completed a 2.6 MW solar system on the main college campus in Dryden. The system, installed on 
approximately 10 acres, is expected to meet 90 percent of the college’s electricity needs. Cornell 
University is currently planning an additional 8 MW of PV Farms. Tompkins County and the City of Ithaca 
are working with the Municipal Electric and Gas Alliance and contractor Solar City to develop a 
NYSERDA-supported 2 MW PV project that will be built on 10 acres of County land adjacent to the Ithaca 
Tompkins Regional Airport. The project will supply energy to the City of Ithaca per an agreement 
between the City and Solar City. The County will lease the land on which the PV project will be built 
to the City and Solar City will build and own the PV Farm.  
 
The report is organized as follows. First, we explain the methodologies and results in estimating the 
solar PV potential in Tompkins County (Section 2), and then we discuss the opportunities and challenges 
in future solar PV development in the County (Section 3). It should be noted that this report does not 
discuss solar thermal systems, which can be coupled with geothermal or air-source heat pumps to 
provide heating or hot water. The related discussion will be presented in the report on energy efficiency.  
 

2. Solar PV Potential of the Tompkins County 
The overall PV potential for the county was broken down into Residential Systems, Nonresidential 
Systems and PV Farms. Nonresidential Systems are divided by sectors, namely, commercial, industrial 
and community and public services. The PV potential is represented by both installation capacity (MW) 
and annual electricity output (GWh).  
 
The installed capacity is the nameplate DC power rating of the PV system (typically consisting of multiple 
panels) determined under Standard Testing Conditions (STC, e.g., 1000 W/m2 direct insolation, 25 oC 
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temperature and 1.5 air mass). PV systems do not necessarily reach installed capacity due to factors 
such as lower insolation values (i.e., <1000 W/m2), unfavorable weather conditions, shading, soiling and 
DC to AC conversion losses.  
 
We chose a mainstream polycrystalline solar panel manufactured by Yingli Energy (YL255P - 29b) with 
DC rating as 255 W for our analysis. Dividing the STC rating by the panel surface area gives 156 W/m2 (or 
14.5 W/ft2) 1. Later on, we used this number to convert roof area to installed capacity of solar panels for 
the Nonresidential Systems. 
 
We used an online PV calculator, PVWatt, developed by the National Renewable Energy Laboratory 
(NREL), to estimate the annual electricity output 5. PVWatt calculates the electricity production of a grid-
connected photovoltaic system based on a few user inputs including location, DC rating, array tilt, etc. 
For our analysis, we selected the location as Binghamton, NY, the closest city to Ithaca that has historical 
solar radiation measurements; the DC to AC derate factor as 0.77 (accounting for conversion loss from 
DC current to AC current); and the array tilt and array azimuth as 42.2o and 180o respectively. Based on 
those assumptions, the expected AC electricity that could be generated from the installed capacity is 
approximately 1,109 kWh annually per installed kW. The installation capacity is then converted to 
annual electricity output by multiplying the installation capacity by the 1,109 kWh per installed kW.  
 

2.1 Residential Systems 
Residential units considered in this section included all single-family houses, duplexes, and multi-family 
units up to 5-units per building. Not included were apartment buildings, which were treated as 
commercial properties described in Section 2.2, and manufactured homes, which were assumed to be 
not suitable for PV installation due to their temporary nature. Different methodologies were employed 
to analyze PV potential for residences in urban areas and potential in rural areas.  
 

Urban Residential Systems – For this section, we defined “urban areas” in Tompkins County as the 
City of Ithaca, and the Villages of Cayuga Heights, Dryden, Freeville, Groton, Lansing and Trumansburg, 
which are all primarily characterized by closely spaced houses and limited roof areas. The rest of the 
County was defined as “rural areas”.  
 
The overall methodology for analyzing the potential of urban residential PV systems is described as 
follows.  

 First, we acquired a list of all 6,456 residential buildings in the urban areas with roof areas 
greater than 1000 ft2,  

 Second, we randomly selected 287 buildings out of the updated list and conducted individual 
analysis of suitability for installing PVs. The sample size led to a margin of error of 5% at 90% 
confidence level 6. Two main criteria were used to determine if a roof was suitable for solar 
PV:1) low-to-moderate shading from surrounding structures and vegetation (and assumed that 
home owners would be willing to trim/remove vegetation to mitigate shading); and 2) 
availability of south-, west- and east-facing roofs (in other words, north-, northeast- and 
northwest-facing roofs are not suitable). We conduct the analysis using two online imaging 
tools, Pictometry 7 and Google Earth. It should be noted that we are unable to estimate roof 
strength from aerial images. According to the Solar Tompkins program, less than 2% of the 
homes evaluated as part of that program needed structural support or major upgrade to hold a 
PV system. Out of the 287 randomly selected buildings, 162 were estimated to be suitable for PV 
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installation. In other words, we estimate that 56.4% +/- 5% of the residential buildings with roof 
areas larger than 1000 ft2 (or 3,641 buildings) are suitable for PV systems.  

 According to the Solar Tompkins Program, the current average size of a PV system in the urban 
areas is ~ 4 kW. We multiplied 4 kW by 3,641 buildings to arrive at 14.6 MW +/- 1.3 MW. The 
underlying assumption is that only roof-mounted PV systems are suitable in urban areas. 
Applying the conversion factor of 1,109 kWh per installed kW, the annual electricity output is 
estimated to be 16.2 GWh +/- 1.4 GWh. 

 

Rural Residential Systems – The general methodology for rural systems analysis is similar to that for 
urban systems analysis with some major differences: 

 In contrast to urban areas, rural homes tend to have much more roof area and/or land area to 
install a PV system. Thus, both roof-mounted and ground-mounted PV systems can be viable 
options. According to the Solar Tompkins Program, the current average size of a PV system in 
rural areas is ~7 kW, and most of them are ground-mounted. Therefore, 7 kW was selected as 
average PV size for rural areas. 

 Instead of conducting analysis based on a list of buildings, we obtained a list of residential tax 
parcels for rural areas. The underlying assumption is that a rural resident may own multiple 
buildings, but chooses to install a single PV system on the property. Then we randomly selected 
266 parcels out of a total of 14,695 for individual analysis. 249 of the 266 parcels were identified 
as having either sufficient suitable roof areas or land areas, i.e., 93.7% +/- 5% of the rural 
residential parcels (or 14,030 parcels) are estimated to be suitable for 7 kW PV systems. 

 We multiplied 7 kW by 14,030 parcels to arrive at 98.2 MW +/- 5.2 MW. Applying the conversion 
factor of 1,109 kWh per installed kW, the annual electricity output is estimated to be 108.9 GWh 
+/- 5.8 GWh. 

Table 34 summarizes the results from the residential PV systems analysis. 
 
Table 34 PV potential of urban and rural residential systems 

 Urban Rural 

Number of units 6,456a 14,965b 

Average PV size (kW) 4 7 

Fraction of suitable units 56.4% +/- 5% 93.7% +/- 5% 

Installation capacity (MW) 14.6 +/- 1.3 98.2 +/- 5.2 

Annual electricity output (GWh) 16.2 +/- 1.4 108.9 +/- 5.8 

Total installation capacity (MW) 112.8 

Total Annual electricity output (GWh) 125.1 

Fraction of annual electricity consumption in 
the County at 2008 level 

16% 
 

a
: Number of buildings on residential lots with roof areas > 1000 ft

2
, not including apartments and mobile homes.  

b
: Number of residential parcels on rural areas 

 

2.2 Nonresidential Systems by Sectors 
The analyses for Nonresidential systems are conducted in three sectors, commercial, industrial and 
community and public services.  
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2.2.1 Commercial 
We acquired a list of commercial buildings from the Tompkins County Planning Department. Then we 
selected those with roof areas larger than 1000 ft2, and further grouped them into three categories, i.e., 
non-apartment buildings, large apartment buildings (with roof areas larger than 3,500 ft2) and small 
apartment buildings (with roof areas smaller than 3,500 ft2). 
 

 The solar PV potential on the rooftops of Cornell University buildings was evaluated by Cornell 
University Sustainable Design group in 2014 8. It is estimated that the top 10 buildings on 
campus could have a total installation capacity of 0.946 MW.  

 For the rest of the County, we randomly selected 240 out of 1,671 non-apartment commercial 
buildings (>1000 roof areas), and conducted imaging analysis. Because they usually have flat 
roofs, we estimated the fraction of the total roof area for each building that can host PVs. The 
area selection tools in Pictometry facilitated our analysis, which showed that 54.6% +/- 5% (at 
90% confidence level) of the roof areas are suitable for PVs. Applying this fraction to the total 
areas of 1,671 buildings and the conversion factor of 14.5 W/ft2, we estimated the potential to 
be 85.7 MW +/- 7.8MW, and 95.0 GWh +/- 8.7GWh. 

 We applied the same methodology described above to large apartment buildings. We estimated 
the potential to be 21.3 MW +/- 1.9 MW, and 23.6 GWh +/- 2.0 GWh, respectively. 

 We applied the methodology described for urban residential buildings to the small apartment 
buildings, because they mostly either are converted residential buildings or resemble residential 
buildings. We estimated the potential to be 2.2 MW +/- 0.2 MW, and 2.4 GWh +/- 0.2 GWh, 
respectively. 

 
Table 35 summarizes the results from the commercial PV systems analysis. 
 
Table 35 PV potential of commercial buildings 

Type 
Non-

Apartment 

Large 
Apartment 
Buildings 

Small 
Apartment 
Buildings 

Cornell 
University 

Number of buildings 
a
 1,671 407 934 10

b
 

Total roof area (ft
2
) 10,818,950 2,591,233 1,964,396 N/A 

Fraction of suitable units N/A N/A 60.0% +/- 5% N/A 

Fraction of suitable roof areas 54.6% +/- 5% 56.7% +/- 5% N/A N/A 

Installation Capacity (MW) 85.7 +/- 7.8 21.3 +/- 1.9 2.2 +/- 0.2 0.95 

Annual Electricity Output (GWh) 95.0 +/- 8.7 23.6 +/- 2.0 2.4 +/- 0.2 1.0 

Total Installation Capacity (MW) 120.1 

Total Annual Electricity Output 
(GWh) 

133.2 

Fraction of annual electricity 
consumption in the County at 2008 
level 

17.1% 

a
: Not including those with roof areas smaller than 1000 ft

2
 

b: Only top 10 most suitable buildings are included in the analysis
8
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2.2.2 Industrial 
We obtained a list of 112 industrial buildings with roof areas larger than 1000 ft2 from the Tompkins 
County Planning Department. We applied the same methodology for non-apartment commercial 
buildings to each of the industrial buildings on the list (i.e., random sampling is not applicable). Table 36 
summarizes the results.  
 
Table 36 PV potential of industrial buildings 

Number of Buildings a 112 

Total roof area (ft2) 1,836,722 

Fraction of suitable roof areas 71.2% 

Installation Capacity (MW) 19.0 

Annual Electricity Output (GWh) 21.0 

Fraction of annual electricity consumption in the County at 
2008 level 

2.7% 

a
: Not including those with roof areas smaller than 1000 ft

2
 

 

2.2.3 Community and Public Services 
The community and public services sector includes banks, hospitals, schools, governments, etc. The 
Tompkins County Planning Department provided a list of buildings with roof areas larger than 1000 ft2. 
We deselect the buildings owned by Ithaca College and TC3 from the list because the higher educational 
institutions all have plans to achieve carbon neutrality and it is assumed each will maximize the 
contribution from their buildings to achieve this goal. Cornell rooftop PV potential was included as it had 
been quantified previously. For the remaining list of 769 buildings, we randomly selected 221 for 
individual analysis with margin of error at 5% at 90% confidence level. The same methodology for non-
apartment commercial buildings was applied here. Table 37 summarizes the results. 
 
Table 37 PV potential of community and public services buildings 

Number of Buildings a 769 

Total roof area (ft2) 7,057,200 

Fraction of suitable roof areas 64.1% +/- 5% 

Installation Capacity (MW) 72.7 +/- 5.7 

Annual Electricity Output (GWh) 80.7 +/- 6.3 

Fraction of annual electricity consumption in the County at 
2008 level 

10.3% 

a
: Not including those with roof areas smaller than 1000 ft

2
 

 

2.3 PV Farms 
A multi-criteria GIS model was developed to identify areas suitable for developing PV Farms. Those 
criteria include: 
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● Land acreage: We selected lands of sufficient size to host a PV array installation. We choose 10 
acres (for a 2 MW system) as the minimum size. Smaller size is typically not economically 
attractive.  

● Land availability: We selected undeveloped lands that were not forests, water or wetlands. If 
multiple properties had contiguous suitable lands, we treated them as a single parcel. In other 
words, even if a vacant property was smaller than 10 acres, it could be part of a site that is 
larger than 10 acres. Our underlying assumption was that developers will work with multiple 
owners of connected vacant parcels for PV Farm projects. We omitted lands identified by the 
Audubon Society of New York as Important Bird Areas, by the Tompkins County Environmental 
Management Council as Unique Natural Areas, and local parks, State Forests, State Wildlife 
Management Areas, State Parks, Critical Environmental Areas, Conservation Easements, Nature 
Preserves, and Cornell University Natural Areas. This is because it is not desirable to locate such 
a facility in those areas. 

●  Lands with slopes greater than 20% were also omitted, as they would make installation of solar 
farms impractical. 

● Transmission: Proximity to medium voltage power lines and substations should be considered 
for controlling interconnection costs. Considering there are only 19 substations in the County, 
proximity to substations (i.e., rather than proximity to medium voltage power lines) likely 
becomes a limiting factor. In this analysis, we set the maximum distance between a viable site 
for a PV Farm and the nearest substation to be 1 mile. In addition, we do not have information 
on the available capacity of the substations and power lines to accommodate PV Farm 
interconnections, which we assumed is not a limiting factor. 

 
Figure 39 shows the suitable lands for potential PV Farm development based on this analysis. 171 
contiguous sites are identified with a total area of 10,487 acres. Next, we applied a conversion factor of 
0.18 MW (AC) per acre (based on the Cornell Snyder Road Solar Farm) to estimate the potential. Table 
38 summarizes the results. Overall, PV Farms have the largest potential among the three types of PV 
systems we analyzed. PV Farms alone can provide close to three times the annual electricity demand in 
the County at the 2008 level. 
 
Table 38 Potential of PV Farms in Tompkins County 

Number of Contiguous Sites 171 

Total area (acres) 10,487 

Installation capacity (MW) 1,887.7 

Annual electricity output (GWh) 2,093.4 

Fraction of annual electricity consumption in the County 
at 2008 level 

270% 
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Figure 39 Lands suitable for PV Farms within 1 miles of substations 
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3. Opportunities and Challenges 

3.1 Shading, landscape service and solar-friendly landscaping designs 
One of the major challenges for siting a PV system in Tompkins County (and most of the Eastern U.S.) is 
shading. Even small amounts of shading, such as leafless tree branches or small rooftop obstructions, 
can have dramatic impacts on the solar electricity generation. The vast majority of the urban residential 
buildings identified as unsuitable for PV systems in our analysis are due to shading from surrounding 
vegetation. According to a survey from Solar Tompkins, many homeowners with moderate shading are 
willing to trim or remove trees that interfere with solar collection. However, homeowners are 
responsible for the landscape services, adding to the costs of installing PVs. Solar Tompkins has 
considered working with homeowners as a group to negotiate the prices for landscaping services. An 
alternative approach is to transfer the responsibility of shading mitigation to PV installers, who can 
potentially negotiate the prices for landscaping services much more effectively than individual 
homeowners.  
 
Since removing shading from vegetation will potentially increase the cooling demand for electricity in 
summer, a study on the net benefit of shading mitigation is needed. Furthermore, solar-friendly 
landscaping designs for new construction will avoid the need to cut down trees in order to install PVs in 
the future. 
 

3.2 Less competitive solar incentives in Tompkins County  
The New York Independent System Operator (NYISO) divides New York State into eight zones based on 
differential energy pricing. Tompkins County, located in the Central Zone, has lower electricity prices 
than other New York State regions such as the Capital Zone and the Hudson Zone. For solar developers, 
lower prices in Tompkins County generate less competitive revenue than other regions where electricity 
prices are higher. 
 
Beyond electricity prices, solar insolation in central New York is not as abundant as in the Hudson Zone. 
As a result, larger amounts of solar energy can be utilized by the same solar system installed in 
Middletown, NY than in Ithaca. This makes it more difficult for solar companies to finance projects in 
Tompkins County. 
 

3.3 Solar parking lots 
Commercial buildings usually have spacious parking lots with little shading, and can be potentially 
converted to covered-parking with solar PV. One example of a solar parking lot can be found on Long 
Island. The Eastern Long Island Solar Array has added 8.25 MW of solar capacity while at the same time 
providing shading for commuter parking for the Long Island Railroad 9. 
 
Frequently, large chain stores do not give local managers the authority to decide to install solar panels 
on the rooftops or in parking lots, and it can be cumbersome to get such a decision from a regional or 
corporate headquarters. While this challenge persists, there seems to be more corporate interest in 
solar, and chain stores have begun to adopt solar power more widely. There is great potential for 
growth if head offices give their blessing for solar installations, or grant local managers more autonomy 
in making such decisions 10. 
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3.4 A model for community marketing: Solar Tompkins 
Solar Tompkins is a local non-profit solar initiative in Tompkins County. Its public launch was in the 
spring of 2014, and it has been focused on facilitating solar power adoption by homeowners and small 
businesses in the County. The program seeks to eliminate the few remaining barriers to solar adoption 
by providing: attractive 20% lower-than -market pricing, a simple process with vetted technology and 
installation partners, grassroots-led educational outreach events to build enthusiasm, and deadlines to 
generate the impetus for adoption. The program has been very successful. As of the summer of 2014, 
Tompkins County had around 2.2 MW of residential solar installed. By end of 2014, this number, 
including contracts signed for installation in 2015, was 5.2 MW. In other words, Solar Tompkins was able 
to more than double the amount of residential solar with over 3 MW of new installations in Tompkins 
County in less than a year.  
 

3.5 Availability of land for PV Farms 
In the near term, the biggest challenge for deploying PV farms is likely to be the availability of land. Most 
of the substations, shown in Figure 39, are located in areas that are likely to have relatively high land 
values. The lease rates for land for PV farms may be too low to be competitive with the value of land for 
other purposes, except where land use is constrained, such as in the airport runway clear zone, or is 
owned by an entity such as the County or Cornell where the use of the land in this way supports 
organizational objectives. 
 

3.6 Power System Integration 
New York State has adopted very effective net metering policies, which make the installation of 
renewables more attractive to homeowners and businesses. Net metering allows residential and 
commercial customers who generate their own electricity from solar power to feed electricity they do 
not use back into the electric grid, and credits solar energy system owners for the electricity they add to 
the grid. 
 
While net metering is an important step to encourage deployment of renewables, it does affect overall 
grid function and stability in various ways, depending on the level of penetration on a distribution circuit 
and the size (capacity and voltage) of said distribution circuit 11. Medium and high levels of distributed 
solar penetration can create safety and grid stability concerns 11. These concerns include:  

● Excess Load at Substations – Occurs when distributed generation systems produce more power 
than the circuit is consuming. This causes “power to flow from the substation to the 
transmission grid, creating a reverse power flow that grids are not designed to handle. This 
could lead to high voltage swings and other stress being placed on electrical equipment.” 11 

● Grid Stability Problems – Occurs if there is a high level of distributed generation penetration and 
grid frequency fluctuates past the distributed generation system’s trip point. Once that occurs, 
all distributed generation systems could simultaneously trip causing huge grid fluctuations or, 
even worse, blackouts 12. 

● Load and System Planning Uncertainty – Grid operators generally have no way to evaluate or 
monitor distributed generation systems. This makes grid forecasting and planning especially 
difficult since operators cannot decipher between load changes and solar output changes 11. 

● Other potential hazards and negative effects of medium and high levels of distributed solar 
penetration may include higher voltage at point of distributed generation 12 and unintentional 
islanding of the distributed generation system from the grid 11.  

Because of these potential strains on the grid, the Federal Energy Regulatory Commission (FERC) 
requires that distributed generation within a line section (i.e., distribution circuit) must not exceed 15% 
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of the annual peak load of the line section 12. Generally speaking, the 15% threshold is meant to prevent 
distributed generation capacity from exceeding the maximum load in a distribution circuit.  
However, with rapid growth in PV systems, foreseeably the grid will need to integrate more electricity 
generated from distributed solar sources in the future. The 15% rule may become a significant 
constraint in the County. To embrace distributed energy generation, the FERC will need to update their 
regulations, which in turn will make it necessary for utilities to make further capital investment in 
system upgrades (e.g., a distribution system with bidirectional power flows) to proactively address the 
safety and grid stability concerns.  
 
We foresee that technology development in the next decades will overcome many of the challenges 
associated with power systems integration of solar energy.  

● Power electronics – Smart grid-ready micro-inverters typically have a digital architecture, 
bidirectional communications capability and robust software infrastructure. They are capable of 
providing a suite of advanced grid functions such as ramp rate control, power curtailment, fault 
ride-through and voltage support through reactive power control. Those advanced grid 
functionalities will allow remote system upgrades and engage utilities in PV deployment and 
smoothing out the electricity system when lots of solar gets installed in concentrated areas 13. 

● Demand-side management – A PV system coupled with energy storage (e.g., battery or thermal 
energy storage) and smart appliances can allow home owners to utilize more of the energy its 
solar panels produce, thereby reducing the reliance on net metering. The ongoing development 
of home automation software, energy management systems, and sensor technologies will 
greatly enhance the capability of demand-side management, providing great synergy with solar 
PV penetrations. 

● Bulk transmission systems – The New York Independent System Operator (NYISO) has begun 
assessing strategies to offset the reliability issues with increasing renewable penetration into 
the power system. Technologies being investigated include: flexible hydro and gas turbines that 
can quickly be ramped up, new energy storage technologies, and introducing policies to improve 
demand-side management 14. It is expected that the electricity grid of the future will able to 
handle high levels of intermittency from renewable generation. 

 

3.7 Policy and Incentives 
New York State and the federal government have several programs under consideration and in place to 
support the adoption of solar power. The Shared Clean Energy Bill will make it easier for homeowners 
with properties in non-optimal locations to adopt solar power. Remote Net Metering allows solar 
technologies to be built in one location and gain benefits in another. Federal and state tax credits allow 
for an effective reduction in the capital cost of solar systems. 
 
Shared Renewables Initiative - Also referred to as community distributed generation, was passed in 2015 
and is being rolled out in phases. The first phase of Shared Renewables will focus on promoting low-
income customer participation and installations in areas of the power grid that can benefit most from 
local power production. New York State residents will now be able to buy local solar energy without 
having solar panels installed on their individual properties, or needing to remove shade trees to allow 
for such installations. By subscribing to local off-site solar energy projects and receiving a utility bill 
credit for their portion of the energy produced, all residents will be able to participate in building more 
sustainable and clean communities whether they own or lease their houses or apartments. With respect 
to the initiative’s economic implications, a shared renewable energy program has the potential to unlock 
a new market and establish significant new private investment in New York State solar energy systems.  
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Reforming the Energy Vision (REV) - New York State Department of Public Service (DPS) has proposed a 
plan, known as “Reforming the Energy Vision” (REV), to transform New York’s electric industry 15. The 
centerpiece of REV is to integrate Distributed Energy Resources (DERs) into the New York electricity 
market, via a Distributed System Platform (DSP) framework. In this context, DERs include Energy 
Efficiency (EE), Demand Response (DR), and Distributed Generation (DG) including solar PV8. The 
promise of integrating DER is to offer customers the opportunity to manage their usage and reduce their 
bills while at the same time creating important system and societal benefits, moving towards an energy 
landscape that is increasingly decentralized with consumers playing a more active role in energy 
decisions. Although REV is still in the proposal stage, it has the potential to greatly facilitate the 
penetration of solar PV through improving regulations and creating new market products. 
 
Remote Net Metering - In the process of securing approvals to construct its solar farm project on Snyder 
Road, Cornell University filed a petition with the NYS Public Service Commission (PSC) seeking 
clarification on how “remote net metering” rules had to be applied by electric distribution companies 16. 
Remote net metering allows an entity to build a renewable energy project (e.g., solar, wind, etc.) where 
it has space that is well-suited for this purpose, and to credit the energy value generated by the project 
towards consumption of energy at another location. In a ground-breaking ruling the PSC determined 
that: utilities must credit electricity at the same rate they charge for electricity at a particular location; 
the customer does not have to have an account at the particular location of generation prior to the 
installation of the renewable energy project; and there is no minimum electrical load required 17. The 
PSC ruling was extended to apply to all utilities and types of renewable generation projects throughout 
New York State. This ruling means that there are now many more options for siting renewable projects 
at locations with electricity rates that make such projects economically feasible 16.  
 
NYSERDA incentives - Governor Andrew Cuomo launched the NY-Sun Initiative on August 21, 2014, to 
consolidate New York State’s existing solar incentive programs into a single support scheme, aimed at 
adding 3GW of solar generation capacity by 2023 18. A key part of the NY-Sun Initiative is the “the MW 
block system”. The intention is to ultimately transform New York’s solar market into a self-sustaining 
industry. The state is divided into three regions – Con Edison territory, Long Island and Upstate. Each 
region is assigned separate MW blocks and incentive levels for residential solar projects up to 25 
kilowatts (kW) and small non-residential solar projects up to 200 kW. When the MW target for the first 
block in each sector (residential or small non-residential) within a region is reached, that block is closed 
and a new block for the sector is started with a new MW target and a lower incentive level. Once all of 
the blocks for a particular region and sector are filled, an incentive for that region and sector will no 
longer be offered. The program for non-residential systems larger than 200 KW is yet to be announced.  
 
New York State Tax Credits and Property Tax Exemption - In addition to direct incentives, there are also 
tax credits and incentives that can be applied to residential solar systems. Since tax issues can become 
very complicated, only a basic overview of the tax opportunities available will be presented here. New 
York State offers a tax credit of 25% of the system expenditures (after incentives have been applied) 
capped at $5000. The system must be grid-tied and net-metered, and any excess credits can be carried 
forward five years (DSIRE, Residential Solar Tax Credit). New York State also recognizes that a PV system 
may increase the value of a property. If the municipal assessor’s office determines that it does, this 
would increase the homeowner’s property tax burden. As such, the state provides 15 year property tax 
exemptions for systems purchased and installed before January 1, 2025 19. The total amount of the 
exemption is equal to the increase in assessed value attributable to the solar system. 
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Federal Tax Credits - Finally, the federal government also offers a tax credit of 30% for residential PV 
systems. Due to recently passed legislation, there is now no cap on the amount that may be claimed. 
The tax credit is calculated from the net cost of the system after any direct incentives, such as the 
NYSERDA incentive, which are not federally taxable. There is a degree of subtlety to the federal tax 
credit, though, because it is only a credit against federal taxes owed. It is not a line item deduction to 
lower a homeowner’s tax liability nor an automatic refund from the government. The homeowner must 
owe federal taxes, and the tax credit is simply carved out of that. If the tax credit is larger than the 
homeowner’s federal tax burden for the year, the remaining balance may be rolled over one more year, 
but no more. So if, for example, a homeowner owes $5,000 in federal taxes in the two years following 
the installation of a PV system, and the federal tax credit comes to $6,000, then the homeowner will 
have lost that extra $1,000 credit. This is why it is imperative for homeowners to speak with tax 
professionals before committing to a PV system to ensure they are receiving the full benefit. 
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2030 Energy Strategy 
Chapter on Solar Energy 

 
Introduction 
The Tompkins County Department of Planning and Sustainability is in the process of updating its 2020 
Energy Strategy (prepared in 2010) by looking out to 2030 for its planning horizon. The strategy strives 
to identify opportunities and challenges facing various sectors to inform actions that will be the most 
impactful and cost effective in reaching the County’s greenhouse gas reduction goal of 80% less than 
2008 levels by 2050. After the 2030 Energy Strategy is complete, the Legislature will be asked to endorse 
the document.  However, the hope is that community groups will be able to use the draft chapters as 
they are developed to help better understand these complex issues and work together on actions to 
reduce the most harmful effects of climate change. 
 

Energy Roadmap Solar Goals1 
Develop at least 50% of the identified solar energy production potential, or at least 1,106 MW (or 1,225 
GWh) of the 2,212 MW total solar production potential.  

 Residential:  113 MW total potential  

 Non-residential:  212 MW total potential  

 Solar Farms:  1,888 MW total potential  
One way this deployment could be achieved is by doing all of the following:  

1. 1 in 4 urban residential properties install a 4 kW PV system,  
2. 1 in 2 suburban and rural properties install a 7 kW system,  
3. 30% of commercial, institutional and industrial roof areas install PV, and  
4. 944 MW of PV farm capacity developed on 4,720 acres, or 1.5% of the County’s land area 

 

Solar Goal Statements 
While these are aspirational goals, it is recognized that all efforts to achieve these goals will need to be 
weighed and prioritized in a framework of State policy, including its goal that the grid be powered by 
50% renewable energy by 2030, and what the County and its partners can put resources into and how 
all activities reinforce each other and integrate together. 
By 2030:   

1. A majority of Tompkins County residents and businesses will be meeting their needs with 100% 
renewably-sourced electricity, with a priority for locally-generated electricity. 

2. All municipalities will be working with municipally-adopted solar-friendly laws and residents of 
those communities will have the information they need to support installation of large-scale 
solar projects in their municipality. 

3. The Tompkins County community will be recognized in New York State as a green clean energy 
leader and will continue to see tangible investment by the State, utility, green clean energy 
businesses and others to maximize the potential for energy innovation and widespread 
replicability. 

 

 
 
 

                                                           
1
 For more details, please see the full chapter on Solar Energy from the Energy Roadmap in the Solar Appendices 
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Actions:  Solar Energy 
Below are the actions that were deemed by the Tompkins County Energy Task Force to be the most 
important to undertake to expand the use of solar electricity in the community. 
 

Municipal and Solar Developer Support 

Support and encourage municipalities to adopt solar-friendly ordinances and permitting processes. 

1. Help Cornell Cooperative Extension of Tompkins County (CCETC) to work with municipalities to 

adopt the Unified Solar Permit, which has already been adopted by Enfield, Newfield, Ulysses, 
Danby, Caroline, Trumansburg and Cayuga Heights.   

2. Help the Tompkins County Planning and Sustainability Department (TCPSD) to encourage 
municipalities to use its Municipal Tools to Promote Deployment of Renewable Energy Systems 
when they develop ordinances and review projects. 

3.2. Help TCPSD to encourage municipalities to use its Energy Recommendations for New 
Construction at the earliest stage possible when developers contact them. 

4.3. Help the City of Ithaca and the Town of Ithaca’s Green Building Policy Project2. Once the 
Project’s recommendations are final, help to encourage Ithaca and other municipalities to adopt 
and implement them, as well. 

Support and encourage municipalities to approve sound solar projects.  

5.4. Help Cornell Cooperative Extension of Tompkins County (CCETC) develop and share information 
with municipalities, informal leaders and developers of large-scale solar, including: information 
on the benefits of solar; likely points of opposition; information and data to counter common 
misconceptions; suggested messaging for projects; and suggestions for reducing negative 
impacts and implementing best practices. 

6. Create a group to encourage the identification of brownfield sites that could be ripe for solar 
development and share that information with municipalities and developers of large-scale solar. 

7.5. Help the IDA to develop and share information with municipalities and developers of large-scale 
solar that explains how PILOTs for solar farms work in Tompkins County.  

 
Individual and Business Support 

Support and encourage residents and businesses to install or purchase solar energy for their electricity 
needs.  

8. Create a group to widely promote the “Go Solar” resources currently available from Solar 
Tompkins, Go Solar Tompkins, and NYSEG YES Home Solutions, as well as resources anticipated 
in the near future from the County’s Business Energy Navigator.  For example, the 
SolarTompkins.org website has helpful FAQ and a page on Important Items for Solar System 
Completion; the GoSolarTompkins.org website has a very comprehensive FAQ page; and YES 
Home Solutions has financing information and free connection to EnergySage.com and their 
extensive resources from Solar 101 to the Financing Guide. 

                                                           
2
 The Ithaca Green Building Policy is examining energy standards for new construction and policy tools that could 

be used to mandate or incentivize the standards. 
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9. Create a group to develop and distribute helpful materials that explore and explain land use and 
property rights concerns as they pertain to renewable energy. 

10.9. Create a group to develop and distribute helpful materials that explore and explain 
planning for the equitable distribution of benefits and impacts from the new energy economy 
for all sectors of the community. 

11. Help TCPSD’s Business Energy Navigator to support commercial and industrial businesses 
working to reduce their energy use and greenhouse gas emissions, and promote a variety of 
financial instruments and incentives to encourage use of solar electricity by new and existing 
businesses. 

12.10. Create a group to develop tools to encourage use of solar electricity by renters and 
landlords.  

 

Utility and Grid-Level Support 

Support and encourage NYSEG and the PSC to create the grid of the future, which can handle increased 
renewable distributed generation and electrical storage. 

13. Create a group to track how assumptions about electric usage and demand are changing as we 
pursue electrification of heat and transportation, and energy efficiency. 

14. Create a group to tackle the uncertainties and challenges around electrical storage and develop 
pilot programs to promote in Tompkins County. 

15. Help NYSEG to implement its Energy Smart Community project to promote energy efficiency and 
move electricity use off-peak. 

16.13. Help NYSEG and the PSC to implement the recommendations of the Tompkins County 
Energy Roadmap to ensure that we succeed in flattening and smoothing daily load profiles for 
electricity and reducing dependence on fossil generation by increasing generation from 
renewable sources and integrating different types of storage capacity. One current effort to do 
this is the Energy Smart Community project which aims to promote energy efficiency and move 
electricity use off-peak.  to achieve immediate GHG emissions reductions, avoid the cost of 
developing excessive reserve generating capacity, and optimize efficient use of energy 
resources.  

17.14. Help the NYS Interconnection Technical Working Group to encourage NYSEG to make 
Tompkins County its test case and first community for mapping the smaller kv distribution 
electric lines to better identify interconnection capacity, including locations where capacity 
exists and the amount of capacity that exists. Then help to analyze the map to consider the 
value of solar in different locations. 

18.15. Create a group to evaluate the success of National Grid’s recent Substation Pilot project 
and if successful, advocate with NYSEG to bring such a project to Tompkins County. 
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Appendices:  Solar 
A:  Solar Strengths & Opportunities and Weaknesses & Threats 
B:  Actions to Consider in Future to Support Solar 
C:  Synthesis of FINAL Recommendations from ERM and EEDTF 
D:  Excerpt from Municipal Tools Deployment of Renewables 
E:  Energy Roadmap Excerpt:  Solar Energy 

 

Solar– Appendix A 
Solar Strengths & Opportunities and Weaknesses & Threats 

 
Strengths and Opportunities:  Solar Energy 
Tompkins County has several things going for it in terms of solar development.  
• It is not very densely developed and there is a lot of land available to site ground-mount solar 

arrays. 
• Tompkins County already has a high penetration of solar, with one of the highest per-capita solar 

deployment in NYS. 
• The County Energy Roadmap provides a solid analysis of the solar resource as well as tangible goals 

for solar development. 
• NYSEG’s Energy Smart Community (smart meters, YES Home Energy Solutions, etc.) is investing in 

energy infrastructure here that will support deployment of renewable distributed generation. 
• The County has newly released recommendations on municipal tools to promote deployment of 

renewable energy systems3 which can be used by municipal governments to provide consistency. 
• Tompkins County is recognized at the State level for our accomplishments and planning efforts. 
• There are already many local people serving on NYS boards and committees on energy issues. 
• Tompkins County and the City of Ithaca both adopted Property Assessed Clean Energy (PACE) 

financing, which offers an excellent financing method to commercial solar projects, especially with 
recent State-adopted improvements to the program. 

• Solar PV system material prices are declining. 
• Solar installation and maintenance creates good-paying jobs. 
• Installation of solar systems is quick and not hugely disruptive to a building or land owner. 
• It may be possible, through education, to help the public and decisionmakers be able to objectively 

discern legitimate concerns versus concerns that are not supported by science. 
• Because our local community and politicians generally tend be supportive of solar, they may be 

open to learning the facts about the topic 
• Energy storage, which is a critical component to long-term renewable energy integration, is a viable 

solution right now. The main limitation is that there are no interconnection rules for storage and not 
many are asking for those rules and getting others involved in this issue could move the needle on 
this. Storage may benefit from the new value stack approach. 

• If our municipalities could organize one, Community Choice Aggregation may be an opportunity to 
enlist large numbers of residents to use renewables and actually build new renewable projects here. 

 

Weaknesses and Threats:  Solar Energy 
Public and Municipalities 

• There is a lack of concrete, comprehensive information on what the property value impacts will be 
to properties that will be neighboring solar farms 

                                                           
3
 Included in the Solar Appendices 
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• How property taxes are calculated for solar farms in NYS is confusing and hard to explain to the 
public and boards. 

• Right now, there is a wide range of education and understanding on municipal boards and planning 
boards on solar energy and environmental impacts, with some members having little understanding 
or ability to differentiate between “real science” and “junk science”. 

• How SEQR works and how it relates to solar installations is confusing and hard to explain. 
• Most municipalities do not have any or many planning staff members to support the public and 

boards responding to proposed solar developments. 
• Municipalities have a mix of land use tools adopted to address solar installations; including some 

municipalities without zoning regulations. 
• Greenhouse Gas emissions accounting regarding renewable energy credits is confusing. 
• Not In My Back Yard syndrome is hard to fight. 
• The hosting capacity maps that NYSEG will be releasing in October 2017 will only be looking at lines 

>5kv.  Most lines in Tompkins County are <5kv so the hosting capacity of those lines will not be 
mapped or released.  Without those lines mapped, we will know very little more about our hosting 
capacity than we do now. In addition, substations are likely to be much more limited in capacity 
than envisioned in the Energy Roadmap, making it more difficult than anticipated to reach our solar 
goals. 

• While Community Choice Aggregation is a new opportunity, financing and managing such programs 
is complicated.   

• There are conflicting uses for land, including the tension between agricultural uses and renewable 
energy generation. 

• It is difficult to balance energy demand, renewable generation and storage within a day, month and 
year. 

 
Developers 

• There’s great uncertainty for developers regarding property taxes and assessments. Currently, 
Tompkins County is viewed as unwelcoming to solar developers, in part due to high property taxes 
on solar and uncertainty as to how those taxes will be determined.  

• Property taxes and/or PILOTs under IDA or NYS RPTL 487 can make projects uneconomical - projects 
are not “one size fits all” from an economic perspective 

• Interconnection costs in the county are very high; much higher than surrounding counties 
• Utility interconnection guidelines are difficult, complex, and antiquated  
• Decommissioning bonds required by some municipalities can make projects uneconomical, are not 

always commercially available and are not always the best method to accomplish the desired 
objective 

• There is a lot of uncertainty around the impact of the Public Service Commission’s new “Value 
Stack” tariff4  that, if adopted, will replace net metering. 

• State policy is constantly changing, often undermining projects “in the pipeline,” and current policy 
does not value solar appropriately.  

• Incentives, policy and tariffs are uncertain at the state and federal levels of government, including 
the PSC and NYSEG. 

• Natural gas prices are very low; it’s hard for solar to be competitive pricewise. 

                                                           
4 The Value of Distributed Energy Resources order approved March 9 (Case 15-E-0751) begins the transition away 

from net energy metering and toward an approach that aggregates specific value components.  “Rather than 
offsetting the retail rate, projects will generate credits according to an estimate of the value they provide to New 
York customers,” – from this article: https://www.rtoinsider.com/nypsc-value-stack-rate-structure-der-39880/ 

https://www.rtoinsider.com/15-e-0751-vder-order-_-final/
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• There is no mechanism to monetarily value carbon; there is no carbon fee 
• Concern that the World Trade Organization Tariff is set to double the cost of PV panels. This would 

push prices up to pre-2015 levels. Just the uncertainty around this issue is already slowing projects 
and making investors cautious and severely limiting PV panels/module supply already. 

• Federal tax reform is uncertain. If the 15% corporate tax rate is cut, the investment tax credit 
becomes useless because there is not tax appetite, and this is the main way solar farms are 
financed. 

• The current low cost of fossil fuels makes it difficult for alternatives to compete financially. 
 

Homeowners, Renters and Businesses 
• Financing solar is complicated for home and business owners – loans, tax credits, etc. 
• How will people afford these technologies? Especially the low-to-moderate income residents. It is 

hard to get financing for some people and the upgrades are expensive. 
 

 
Solar– Appendix B 

Actions to Consider in Future to Support Solar 

Help Cornell Cooperative Extension of Tompkins County (CCETC) to work with municipalities to adopt 

the Unified Solar Permit, which has already been adopted by Enfield, Newfield, Ulysses, Danby, Caroline, 

Trumansburg and Cayuga Heights.   

Help the Tompkins County Planning and Sustainability Department (TCPSD) to encourage municipalities 

to use its Municipal Tools to Promote Deployment of Renewable Energy Systems when they develop 

ordinances and review projects. 

Create a group to encourage the identification of brownfield sites that could be ripe for solar 

development and share that information with municipalities and developers of large-scale solar. 

Create a group to develop and distribute helpful materials that explore and explain land use and 

property rights concerns as they pertain to renewable energy. 

Create a group to track how assumptions about electric usage and demand are changing as we pursue 
electrification of heat and transportation, and energy efficiency. 

Create a group to tackle the uncertainties and challenges around electrical storage and develop pilot 
programs to promote in Tompkins County. 

Develop land use regulations and building codes to facilitate solar, including a “solar ready” building 
code to ensure that new construction is built to accommodate solar and streamlined permitting for solar 
installations 
 

Educate the public and municipal boards on where solar farms are technically and economically 
possible, both distribution and transmission system interconnection capacity and locations/circuits.   
Strategies include:  

 organizing tours of PV farm installations,  

 promoting solar parking lot canopies,  

 identifying brownfield sites that could be ripe for solar development,  

 developing a low-impact solar farm checklist, and  
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 conducting analysis and public outreach to create maps highlighting where solar may be 
embraced in the community - where the grid has the capacity to accommodate solar at a 
reasonable cost and land use plans support that use.  (Need NYSEG 5kv line capacity to really do 
this - see action below) 

 

Create helpful materials for municipal officials and the public to better understand how to purchase 
solar energy, as well as the bigger picture of how solar plays into the energy realm. This may include 
creating a guide for residents at different income levels and different housing types on how to purchase 
solar energy, and developing websites, workshops, and forums to discuss the relationship of energy to 
economic development, supply and demand constraints, land use and property rights concerns as they 
pertain to renewable energy, and planning for the equitable distribution of benefits and impacts from 
the new energy economy for all sectors of the community.  
 
Get clarity on tax assessments to make Tompkins more friendly for developers, create educational 
materials, and share that information widely. 

 

For residential, commercial and industrial buildings, and building owners as well as landlords and 
renters, develop and promote a variety of financial instruments and incentives that support the 
incremental costs of incorporating energy efficient design and renewables in new and existing buildings. 
 

Track development of PV in an ongoing way; both capacity installed (MW) and actual generation (MWh) 
- many detailed suggestions on what to include in tracking 
 

Work to reduce peak and base load demand for both electricity and thermal energy to achieve 
immediate GHG emissions reductions, avoid the cost of developing excessive generation, and optimize 
efficient use of energy resources.  
 
Push for Tompkins to be NYSEG’s test case for smaller kv lines to be mapped to better identify 
interconnection capacity, including locations where capacity exists and the amount of capacity that 
exists. Get us first in the queue.  Analyze this map to then consider the value of the solar energy in 
different locations. 
 

Develop and implement an effective method to influence State regulators and utilities in high-level 
energy decisions, including regulatory and utility revenue issues, interconnection issues, and supporting 
renewables while simultaneously reducing support for new fossil fuel infrastructure. This could be to 
create a public utility advocate to serve a rapid response function for urgent regulatory issues and to 
ensure that utilities comply with PSC orders and tariffs. 
 
Partner with NYSEG on the Energy Smart Community and find ways to support upgrades to the utility 
infrastructure to accommodate large amounts of renewable energy generation while also engaging 
with NYSEG in community-level energy planning. 
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Solar Appendices – Appendix C 

Synthesis of Recommendations from Energy Roadmap and Energy and Economic 
Development Task Force – 23 Actions and 10 Goals  
 
Actions 

1. Enact local energy codes to reduce fossil fuel energy use. 
2. Aggressively pursue compliance with existing codes that reduce fossil fuel energy use.  
3. Better quantify and understand the economic impact and the energy and reliability needs of the 

industrial sector.  
4. Develop research projects and alternative non-fossil fuel technologies to address the energy 

needs of industry, and share best practices. 
5. Work to reduce peak and base load demand for both electricity and thermal energy to achieve 

immediate GHG emissions reductions, avoid the cost of developing excessive generation, and 
optimize efficient use of energy resources.  

6. Reduce demand for both electricity and thermal energy to achieve immediate GHG emissions 
reductions and optimize efficient use of energy resources.  

7. Create a “navigator” program to provide independent, expert advice and hand-holding to assist 
businesses with planning, evaluating and financing energy improvements.  

8. Develop a commercial building energy disclosure program that requires buildings over a certain 
size or level of energy intensity to provide information annually regarding their energy use.  

9. Resolve the split incentives problem between commercial/industrial building owners and 
tenants. Convene local commercial and industrial building owners to work through solutions to 
this problem.  

10. Develop and promote a variety of financial instruments and incentives that support the 
incremental costs of incorporating energy efficient design and renewables in 
commercial/industrial buildings.  

11. Develop the local Residential Energy Score Project  
12. Enact land use codes that promote housing at appropriate densities in “smart growth” locations 

identified in local land use plans and the County’s Comprehensive Plan.  
13. Resolve the split incentives problem between residential building owners and tenants. Convene 

local residential landlords to work through solutions to this problem.  
14. Establish a Reforming the Energy Vision-type program for natural gas model process in 

Tompkins County, in cooperation with NYSEG, to reduce both peak and sustained gas usage 
through weatherization, industrial process design, conservation, conversion to electric heat 
pump, and other measures on an ongoing, sustainable basis. 

15. Develop better financing tools and promote the ones we have to spur the conversion of fossil-
fueled heating systems to electric heat pumps or other systems.  

16. Partner with NYSEG on the Energy Smart Community and find ways to support upgrades to the 
utility infrastructure to accommodate large amounts of renewable energy generation. 

17. Support development of local renewable energy resources through local land use codes that 
promote development of these resources in appropriate areas.  

18. Build charging stations for electric vehicles.  
19. Develop (or expand Way2Go or other programs) a community-wide Transportation Demand 

Management (TDM) program with a goal of no net increase in vehicle miles traveled. 
20. Engage greater direct employer participation in a TDM program. 
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21. Encourage major employers to adopt EV-friendly policies, such as providing charging stations, 
privileged parking spaces, and reduced parking fees. 

22. Provide information and training to HVAC and plumbing sales people so that when businesses 
replace existing heating and hot water systems, they are directed to efficient electric-sourced 
rather than fossil-fuel-sourced replacements. 

23. Create materials and sponsor workshops and forums on topics such as:  
o The relationship of energy to economic development,  
o Supply and demand constraints,  
o Land use and property rights concerns as they pertain to renewable energy, 
o Land use and property rights concerns as they pertain to developments that increase 

density in population and job centers,  
o Landlord-tenant split-incentives around energy,  
o Planning for the equitable distribution of benefits and impacts from the new energy 

economy for all sectors of the community, and  
o Existing and emerging technology solutions, such as heat pumps.  

Goals 
1) Achieve a 35% reduction in energy use in existing buildings through retrofits and upgrades.  
2) Construct new buildings that are extremely energy efficient, aiming for a 70% reduction in 

energy use compared to the national median for comparable buildings by 2030 and increasing 
to net zero carbon emissions between 2030 and 2050.  

3) Reduce natural gas use by at least 50% from 2008 levels. 
4) Develop up to 50% of identified biomass energy production potential.  
5) Reduce demand for grid electricity generated outside of Tompkins County by at least 24% from 

2008 levels.  
6) Develop at least 50% of the identified solar energy production potential. 
7) Develop at least 20% of identified wind energy production potential.  
8) Develop at least 20% of identified micro-hydro energy production potential.  
9) Hold vehicle miles traveled at roughly the 2008 level of 672.3 million miles. 
10) Transition at least 50% of light-duty vehicles from gasoline to electric, or at least 33,500 

vehicles, from the 67,000 that could be on the road in 2050.  
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Solar Appendices – Appendix D 
Excerpt from the document: Municipal Tools to Promote and Regulate the Deployment of Renewable 

Energy Systems. http://www.tompkinscountyny.gov/planning/energy-greenhouse-gas 
 

Roof-Mounted and Building-Integrated Solar Energy Systems 
Appropriate Locations. Roof-Mounted and Building-Integrated Solar Energy Systems 

should be permitted as-of-right on all other permitted buildings and structures 

throughout the community. 

Height. Roof-Mounted and Building-Integrated Solar Energy Systems should be required to 

meet the same height restrictions as any other building or structure. In other words, 

if located on a principal building they should meet the height requirements of a 

principal building; if located on an accessory building, they should meet the height 

requirements of an accessory building. 

**Historic Districts. Municipalities with historic districts should establish specific 

guidelines and standards for building owners that wish to install solar energy 

systems. To the extent possible, the requirements should not involve any additional 

review beyond that required of any other alteration to an existing historic building. 

Accessory Ground-Mounted Solar Energy Systems 
Appropriate Locations. Accessory Ground-Mounted Solar Energy Systems should be 

permitted as-of-right accessory uses throughout the community. 

Height. Accessory Ground-Mounted Solar Energy Systems should be required to meet the 

same height restrictions as any other accessory building or structure. 

**Location on a Property. (a) Accessory Ground-Mounted Solar Energy Systems should be 

required to meet the same setback requirements as any other accessory building or 

structure.  

 (b) In residential zoning districts, Accessory Ground-Mounted Solar Energy 

Systems should be located in side or rear yards, to the extent practical.  

Large-Scale Solar Energy Systems 
Appropriate Locations. (a) Communities should conduct a thorough review of all their 

zoning districts to determine in which Large-Scale Solar Energy Systems would be 

appropriate. As a general rule of thumb, Industrial Zoning Districts and 

Agricultural Zoning Districts would be appropriate, as would some Rural and Low-

Density Residential Zoning Districts and some Commercial Zoning Districts. Other 

Zoning Districts may also be suited for such energy systems.  

 

 

(b) Where the municipality’s comprehensive plan does not address renewable energy 

systems, add language indicating the critical nature of these systems to our energy 

future and identify the types of areas where they are appropriate.  

Height. Large-Scale Solar Energy Systems should be required to meet the same height 

restrictions as an accessory building or structure. 

Recommendations 

for Municipal Tools to Promote and Regulate the Deployment of 

Solar Energy Systems 
 

http://www.tompkinscountyny.gov/planning/energy-greenhouse-gas
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Location on a Property. Large-Scale Solar Energy Systems should be required to meet the 

same setbacks as any other principal building, but not be required to have more 

than 30 foot rear or side setbacks. 

Approval Process. Large-Scale Solar Energy Systems should be permitted either with a 

special use permit or with a site plan review and a public hearing on proposals 

should be required. 

**Decommissioning. There is no specific recommendation concerning decommissioning. 

Refer to the NYSERDA Decommissioning Fact Sheet for guidance. 

**Glare from Systems. When located where glare may be an issue for specific uses, 

communities should require the preparation of a glare analysis for proposed Large-

Scale Solar Energy Systems. 

**Stormwater Management. Unless located over an existing parking lot or other already-

paved area, a vegetative cover should be established and maintained underneath 

solar panels in Large-Scale Solar Energy Systems. Management of that vegetative 

cover should be reviewed as part of the local municipal review of the project. Natural 

hydrology should be maintained to the maximum extent practical and stormwater 

management plans required only when already required by a municipality’s 

stormwater management law or where hydrology is being significantly modified. 

Screening. Screening of Large-Scale Solar Energy Systems should only be required to 

address site-specific conditions identified during local municipal review. 

**Agricultural Resources. Large-Scale Solar Energy Systems should avoid large extents (10 

acres or more) of actively-farmed prime agricultural soils. Land underneath solar 

panels within agricultural areas should be maintained as vegetative cover. For any 

proposed disturbance of ten acres or more of prime agricultural soils, communities 

should consider the value of requiring a soil reclamation plan and related financial 

guarantee of plan implementation. 

**Natural Resources. (a) Large-Scale Solar Energy Systems should avoid Critical 

Environmental Areas, Unique Natural Areas, slopes in excess of 15%, clearing 

extensive areas of forest, and previously-identified distinctive viewsheds. Any 

systems located in these areas should be required to take appropriate mitigation 

measures. 

 (b) NYS DEC regulated wetlands should be avoided. Development in federally-

identified wetlands should be avoided, but could be considered where wetland 

hydrological function can be maintained and no endangered or threatened species 

would be impacted. 

 (c) Habitat loss, habitat fragmentation, and wildlife corridors should be reviewed for 

potential impacts on a case-by-case basis.  

**Water Quality. Large-Scale Solar Energy Systems should be prohibited within 100-foot 

buffers of perennial streams and 50-foot buffers of intermittent streams. 

Flood Hazard Areas. Large-Scale Solar Energy Systems, including any related fill, should 

be prohibited within 100-year floodplains. Any incidental and unavoidable 

development within the floodplain should be required to assess changes to flood 

levels, runoff quantity, and velocity resulting from any structure, facility, or fill 

within a floodplain. No structure, facility, or fill of any kind should be permitted  

  

Recommendations: Solar Energy Systems, cont. 
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Solar Appendices – Appendix E 

Energy Roadmap Excerpt:  Solar Energy 
K. Max Zhang, Xiyue Zhang, Mark Romannelli, Camelia Hssaine, Aaron Benedict 

Executive Summary 
Total Potential 

Energy Source Electricity (GWh) 
Percent of Total 2008 
Electricity Demand 

Solar Energy Potential 

303.2% 

         Residential 125.1 

         Non-residential 234.9 

         PV Farms 2,093.4 

Total 2,453.4 

2008 Community Demand 809.1 

 

Major Assumptions  
 Residential PV Systems Non-Residential PV PV Farms 

Solar Panel 
Type 

Yingli Energy YL255P-
29b, 255W, efficiency of 
14.5 W/ft

2 1
 

Yingli Energy YL255P-
29b, 255W, efficiency of 
14.5 W/ft

2 1
 

Yingli Energy YL255P-29b, 
255W, efficiency of 14.5 W/ft

2 

1
 

Annual 
Electricity Output 
Calcs 

Binghamton, NY solar 
radiation, DC/AC derate 
factor of 0.77, array 
tilt/azimuth of 42.2/180 

Binghamton, NY solar 
radiation, DC/AC derate 
factor of 0.77, array 
tilt/azimuth of 42.2/180 

Binghamton, NY solar 
radiation, DC/AC derate factor 
of 0.77, array tilt/azimuth of 
42.2/180 

Mounting Urban – roof-mount only, 
Rural – both roof-and 
ground-mounts. Assumed 
1 PV system per tax 
parcel in rural areas 

Roof-mount only Ground-mount only 

Land/Buildings 
Included 

Single family house, 
duplex, multi-family up to 
5-units, Roof areas 
>1,000sf, Urban – land 
within City and Villages, 
Rural – land outside of 
those areas 

Commercial (including 
apartment buildings with 
5-units or more), 
Community and Public 
Service and Industrial 
buildings with roof areas 
>1,000sf 

Undeveloped parcels .10 
acres, within 1 mile of a utility 
substation 

Land/Buildings 
Excluded 

Larger apartment 
buildings, manufactured 
homes 

Buildings owned by IC 
and TC3 

Unique Natural Areas, Slopes 
>20%, Important Bird Areas, 
Publicly owned open space, 
Critical Environmental Areas, 
Designated Distinctive scenic 
viewsheds, Airport approach 
and clear zones 

Constraints Roofs with moderate to 
severe shading were 
excluded, as were roofs 
with predominantly facing 
north, northeast, and 
northwest surfaces 

Only used percent of 
roof areas suitable for 
PV based on analysis of 
building types (54.6%-
71.2% range of 
suitability), Small 
apartment buildings 
were analyzed per 
residential urban PV 

n/a 
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systems 

System Sizes Urban – 4kW, Rural – 
7kW 

Tied to roof area per 
structure  

Minimum 2 MW systems 

 
The overall objectives of this section are 1) to quantify the technical potential of solar photo-voltaic (PV) 
systems with practical constraints in Tompkins County including roof-mounted and ground-mounted 
solar systems, and 2) to identify challenges and opportunities for future solar PV penetration in the 
County. Solar PV systems convert sunlight into electricity, and can be roof- or ground-mounted. We 
categorize the solar PV systems, loosely according to the convention by the New York State Energy 
Research and Development Authority (NYSERDA), as Residential Systems, Nonresidential Systems, and 
PV Farms.  

● Residential Systems: roof-mounted systems in urban areas and roof- or ground-mounted 
systems in rural areas, typically smaller than 25 kW. 

● Nonresidential Systems: roof-mounted systems in the commercial, industrial and educational 
sectors, typically smaller than 2 MW 

● PV Farms: Ground-mounted, large arrays of PVs, typically 2 MW or larger and corresponding to 
the very high end of NYSERDA-defined large nonresidential systems (2 MW) and large 
renewable projects (>2 MW) 

Table 31 summarizes the potential for the three categories of solar PV systems to generate electricity in 
Tompkins County. The overall annual electricity generation (~2453.4 GWh) is more than three times the 
annual electricity demand in Tompkins County at the 2008 level (~809.1 GWh) according to the 
Tompkins County Greenhouse Gas Emissions Report, 1998-2008. Among the three types of PV systems, 
PV Farms alone could generate electricity that amounts to almost three times the annual electricity 
demand in terms of kWh. The data, methodologies and assumptions to derive those estimates are 
detailed in Section 2.  
 
Table 31 Potential of solar PV in Tompkins County 

Category 
Installation Capacity 

(MW) 
Annual Electricity 

Output (GWh) 

Residential 
Urban* 14.6 16.2 

Rural 98.2 108.9 

Nonresidential# 

Commercial 120.1 133.2 

Industrial 19.0 21.0 

Community and 
public services 

72.7 80.7 

PV Farms 1,887.7 2,093.4 

Total 2,212.3 2,453.4 
*Urban areas are defined in this chapter as the City of Ithaca and the 6 Villages 
#
 Not including buildings at Ithaca College and Tompkins Cortland Community College 

 
While we have learned that there is significant solar PV potential in Tompkins County, there are 
challenges to achieving that potential. Obstacles to deployment include high capital investment, 
shading, limited solar resources and integration of intermittent solar energy into power systems. In 
particular, there is a need to upgrade the power system infrastructure at both the distribution level and 
the transmission level.  
 
These challenges are significant, but there are reasons for confidence in an expanded solar energy 
future. Government policies and incentives at both the State and Federal level are encouraging more 
solar projects to be installed. Technological development in solar cells, energy storage, power 
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electronics, and energy management paves the way for high levels of solar penetration. Tompkins 
County is already a leader in solar PV installation in New York State. The example of Solar Tompkins, the 
nonprofit county-wide community solar program, has shed light on how to facilitate the widespread 
adoption of residential solar in a small region like Tompkins County. 
 

1. Introduction 
Photovoltaic (PV) panels convert sunlight to electricity directly. As solar insolation varies diurnally, 
seasonally and with meteorological conditions, the electricity generation from PVs is inherently 
intermittent. Currently, the majority of PV systems are grid tied, meaning they are interconnected with 
the electricity grid. In most of the Residential and Nonresidential Systems, the grid can act as a de facto 
battery, accepting any extra electricity the PV system produces that is higher than the demand, and 
supplying electricity if the PV system does not meet the demand. It should be noted that under future 
scenarios with high PV penetration the grid may not be able to absorb an influx of a large amount of 
solar power without compromising the grid stability, as suggested by countries with high renewable 
installation 2. Upgraded Infrastructure, energy storage and demand-side management can play 
important roles in managing solar intermittency.  

 
Figure 38 Ground-mounted system, Roof-mounted system and PV Farm 

PV systems are installed on the ground, roofs, and in large-scale PV farms, see Figure 38. 
 
Over the past few decades, the United States has seen rapid growth in solar energy. In 2013, there were 
4,751 MW of new photovoltaic capacity installed; a 41 percent increase from 2012 and nearly 15 times 
the amount installed in 2008 3

. According to the United States renewable energy attractiveness indices, 
which provide scores for state renewable energy markets, New York is tied with Maine, Pennsylvania, 
and Nevada for 8th most attractive state in the country for developing renewable energy 4.  
 
Table 12 Solar PV installed or under construction in Tompkins County as of Feb 2015  

Sectors 
Installation Capacity 

(MW) 
Average size (kW) 

Residential 5.2 6.7 

Nonresidentia
l 

Commercial/industrial 1.2 22.3 

Public and community 
services 

0.4 27.2 

PV Farms 4.0 2,000 

Total 10.8 MW 

 

http://www.ey.com/Publication/vwLUAssets/United_States_renewable_energy_attractiveness_indices/$FILE/United_States_renewable_energy_attractiveness_indices.pdf
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Table 32 lists the existing and ongoing solar installations in the County as of February 2015. The County 
had 874 residential and non-residential solar PV systems (not including PV Farms) with total installation 
capacity of 6.8 MW, including 806 residential, 52 commercial/industrial, and 16 government/non-profit. 
According to NYSERDA PowerClerk, Tompkins County is a photovoltaic leader in central New York, as 
may be seen in Table 33.  
 
Table 33 Solar PV systems (not including PV Farms) installed or approved in neighboring counties as of 
Feb 2015  

County 
Installation Capacity 

(MW) 
Average size (kW) 

Cayuga 1.6 12.5 

Cortland 0.76 8.2 

Tioga 0.93 8.9 

Chemung 0.86 12.3 

Schuyler 0.32 8.1 

Seneca 0.86 16.2 

Tompkins 6.8 7.8 

 
A more recent development is the construction of two solar farm projects and the planning for several 
others. In September 2014, Cornell University began generating electricity from a 2 MW PV Farm 
constructed on 11 acres of land in the Town of Lansing. It is expected to reduce the university’s annual 
GHG emissions by 625 metric tons per year. In 2015, Tompkins Cortland Community College (TC3) 
completed a 2.6 MW solar system on the main college campus in Dryden. The system, installed on 
approximately 10 acres, is expected to meet 90 percent of the college’s electricity needs. Cornell 
University is currently planning an additional 8 MW of PV Farms. Tompkins County and the City of Ithaca 
are working with the Municipal Electric and Gas Alliance and contractor Solar City to develop a 
NYSERDA-supported 2 MW PV project that will be built on 10 acres of County land adjacent to the Ithaca 
Tompkins Regional Airport. The project will supply energy to the City of Ithaca per an agreement 
between the City and Solar City. The County will lease the land on which the PV project will be built 
to the City and Solar City will build and own the PV Farm.  
 
The report is organized as follows. First, we explain the methodologies and results in estimating the 
solar PV potential in Tompkins County (Section 2), and then we discuss the opportunities and challenges 
in future solar PV development in the County (Section 3). It should be noted that this report does not 
discuss solar thermal systems, which can be coupled with geothermal or air-source heat pumps to 
provide heating or hot water. The related discussion will be presented in the report on energy efficiency.  
 

2. Solar PV Potential of the Tompkins County 
The overall PV potential for the county was broken down into Residential Systems, Nonresidential 
Systems and PV Farms. Nonresidential Systems are divided by sectors, namely, commercial, industrial 
and community and public services. The PV potential is represented by both installation capacity (MW) 
and annual electricity output (GWh).  
 
The installed capacity is the nameplate DC power rating of the PV system (typically consisting of multiple 
panels) determined under Standard Testing Conditions (STC, e.g., 1000 W/m2 direct insolation, 25 oC 
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temperature and 1.5 air mass). PV systems do not necessarily reach installed capacity due to factors 
such as lower insolation values (i.e., <1000 W/m2), unfavorable weather conditions, shading, soiling and 
DC to AC conversion losses.  
 
We chose a mainstream polycrystalline solar panel manufactured by Yingli Energy (YL255P - 29b) with 
DC rating as 255 W for our analysis. Dividing the STC rating by the panel surface area gives 156 W/m2 (or 
14.5 W/ft2) 1. Later on, we used this number to convert roof area to installed capacity of solar panels for 
the Nonresidential Systems. 
 
We used an online PV calculator, PVWatt, developed by the National Renewable Energy Laboratory 
(NREL), to estimate the annual electricity output 5. PVWatt calculates the electricity production of a grid-
connected photovoltaic system based on a few user inputs including location, DC rating, array tilt, etc. 
For our analysis, we selected the location as Binghamton, NY, the closest city to Ithaca that has historical 
solar radiation measurements; the DC to AC derate factor as 0.77 (accounting for conversion loss from 
DC current to AC current); and the array tilt and array azimuth as 42.2o and 180o respectively. Based on 
those assumptions, the expected AC electricity that could be generated from the installed capacity is 
approximately 1,109 kWh annually per installed kW. The installation capacity is then converted to 
annual electricity output by multiplying the installation capacity by the 1,109 kWh per installed kW.  
 

2.1 Residential Systems 
Residential units considered in this section included all single-family houses, duplexes, and multi-family 
units up to 5-units per building. Not included were apartment buildings, which were treated as 
commercial properties described in Section 2.2, and manufactured homes, which were assumed to be 
not suitable for PV installation due to their temporary nature. Different methodologies were employed 
to analyze PV potential for residences in urban areas and potential in rural areas.  
 

Urban Residential Systems – For this section, we defined “urban areas” in Tompkins County as the 
City of Ithaca, and the Villages of Cayuga Heights, Dryden, Freeville, Groton, Lansing and Trumansburg, 
which are all primarily characterized by closely spaced houses and limited roof areas. The rest of the 
County was defined as “rural areas”.  
 
The overall methodology for analyzing the potential of urban residential PV systems is described as 
follows.  

 First, we acquired a list of all 6,456 residential buildings in the urban areas with roof areas 
greater than 1000 ft2,  

 Second, we randomly selected 287 buildings out of the updated list and conducted individual 
analysis of suitability for installing PVs. The sample size led to a margin of error of 5% at 90% 
confidence level 6. Two main criteria were used to determine if a roof was suitable for solar 
PV:1) low-to-moderate shading from surrounding structures and vegetation (and assumed that 
home owners would be willing to trim/remove vegetation to mitigate shading); and 2) 
availability of south-, west- and east-facing roofs (in other words, north-, northeast- and 
northwest-facing roofs are not suitable). We conduct the analysis using two online imaging 
tools, Pictometry 7 and Google Earth. It should be noted that we are unable to estimate roof 
strength from aerial images. According to the Solar Tompkins program, less than 2% of the 
homes evaluated as part of that program needed structural support or major upgrade to hold a 
PV system. Out of the 287 randomly selected buildings, 162 were estimated to be suitable for PV 
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installation. In other words, we estimate that 56.4% +/- 5% of the residential buildings with roof 
areas larger than 1000 ft2 (or 3,641 buildings) are suitable for PV systems.  

 According to the Solar Tompkins Program, the current average size of a PV system in the urban 
areas is ~ 4 kW. We multiplied 4 kW by 3,641 buildings to arrive at 14.6 MW +/- 1.3 MW. The 
underlying assumption is that only roof-mounted PV systems are suitable in urban areas. 
Applying the conversion factor of 1,109 kWh per installed kW, the annual electricity output is 
estimated to be 16.2 GWh +/- 1.4 GWh. 

 

Rural Residential Systems – The general methodology for rural systems analysis is similar to that for 
urban systems analysis with some major differences: 

 In contrast to urban areas, rural homes tend to have much more roof area and/or land area to 
install a PV system. Thus, both roof-mounted and ground-mounted PV systems can be viable 
options. According to the Solar Tompkins Program, the current average size of a PV system in 
rural areas is ~7 kW, and most of them are ground-mounted. Therefore, 7 kW was selected as 
average PV size for rural areas. 

 Instead of conducting analysis based on a list of buildings, we obtained a list of residential tax 
parcels for rural areas. The underlying assumption is that a rural resident may own multiple 
buildings, but chooses to install a single PV system on the property. Then we randomly selected 
266 parcels out of a total of 14,695 for individual analysis. 249 of the 266 parcels were identified 
as having either sufficient suitable roof areas or land areas, i.e., 93.7% +/- 5% of the rural 
residential parcels (or 14,030 parcels) are estimated to be suitable for 7 kW PV systems. 

 We multiplied 7 kW by 14,030 parcels to arrive at 98.2 MW +/- 5.2 MW. Applying the conversion 
factor of 1,109 kWh per installed kW, the annual electricity output is estimated to be 108.9 GWh 
+/- 5.8 GWh. 

Table 34 summarizes the results from the residential PV systems analysis. 
 
Table 34 PV potential of urban and rural residential systems 

 Urban Rural 

Number of units 6,456a 14,965b 

Average PV size (kW) 4 7 

Fraction of suitable units 56.4% +/- 5% 93.7% +/- 5% 

Installation capacity (MW) 14.6 +/- 1.3 98.2 +/- 5.2 

Annual electricity output (GWh) 16.2 +/- 1.4 108.9 +/- 5.8 

Total installation capacity (MW) 112.8 

Total Annual electricity output (GWh) 125.1 

Fraction of annual electricity consumption in 
the County at 2008 level 

16% 
 

a
: Number of buildings on residential lots with roof areas > 1000 ft

2
, not including apartments and mobile homes.  

b
: Number of residential parcels on rural areas 

 

2.2 Nonresidential Systems by Sectors 
The analyses for Nonresidential systems are conducted in three sectors, commercial, industrial and 
community and public services.  
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2.2.1 Commercial 
We acquired a list of commercial buildings from the Tompkins County Planning Department. Then we 
selected those with roof areas larger than 1000 ft2, and further grouped them into three categories, i.e., 
non-apartment buildings, large apartment buildings (with roof areas larger than 3,500 ft2) and small 
apartment buildings (with roof areas smaller than 3,500 ft2). 
 

 The solar PV potential on the rooftops of Cornell University buildings was evaluated by Cornell 
University Sustainable Design group in 2014 8. It is estimated that the top 10 buildings on 
campus could have a total installation capacity of 0.946 MW.  

 For the rest of the County, we randomly selected 240 out of 1,671 non-apartment commercial 
buildings (>1000 roof areas), and conducted imaging analysis. Because they usually have flat 
roofs, we estimated the fraction of the total roof area for each building that can host PVs. The 
area selection tools in Pictometry facilitated our analysis, which showed that 54.6% +/- 5% (at 
90% confidence level) of the roof areas are suitable for PVs. Applying this fraction to the total 
areas of 1,671 buildings and the conversion factor of 14.5 W/ft2, we estimated the potential to 
be 85.7 MW +/- 7.8MW, and 95.0 GWh +/- 8.7GWh. 

 We applied the same methodology described above to large apartment buildings. We estimated 
the potential to be 21.3 MW +/- 1.9 MW, and 23.6 GWh +/- 2.0 GWh, respectively. 

 We applied the methodology described for urban residential buildings to the small apartment 
buildings, because they mostly either are converted residential buildings or resemble residential 
buildings. We estimated the potential to be 2.2 MW +/- 0.2 MW, and 2.4 GWh +/- 0.2 GWh, 
respectively. 

 
Table 35 summarizes the results from the commercial PV systems analysis. 
 
Table 35 PV potential of commercial buildings 

Type 
Non-

Apartment 

Large 
Apartment 
Buildings 

Small 
Apartment 
Buildings 

Cornell 
University 

Number of buildings 
a
 1,671 407 934 10

b
 

Total roof area (ft
2
) 10,818,950 2,591,233 1,964,396 N/A 

Fraction of suitable units N/A N/A 60.0% +/- 5% N/A 

Fraction of suitable roof areas 54.6% +/- 5% 56.7% +/- 5% N/A N/A 

Installation Capacity (MW) 85.7 +/- 7.8 21.3 +/- 1.9 2.2 +/- 0.2 0.95 

Annual Electricity Output (GWh) 95.0 +/- 8.7 23.6 +/- 2.0 2.4 +/- 0.2 1.0 

Total Installation Capacity (MW) 120.1 

Total Annual Electricity Output 
(GWh) 

133.2 

Fraction of annual electricity 
consumption in the County at 2008 
level 

17.1% 

a
: Not including those with roof areas smaller than 1000 ft

2
 

b: Only top 10 most suitable buildings are included in the analysis
8
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2.2.2 Industrial 
We obtained a list of 112 industrial buildings with roof areas larger than 1000 ft2 from the Tompkins 
County Planning Department. We applied the same methodology for non-apartment commercial 
buildings to each of the industrial buildings on the list (i.e., random sampling is not applicable). Table 36 
summarizes the results.  
 
Table 36 PV potential of industrial buildings 

Number of Buildings a 112 

Total roof area (ft2) 1,836,722 

Fraction of suitable roof areas 71.2% 

Installation Capacity (MW) 19.0 

Annual Electricity Output (GWh) 21.0 

Fraction of annual electricity consumption in the County at 
2008 level 

2.7% 

a
: Not including those with roof areas smaller than 1000 ft

2
 

 

2.2.3 Community and Public Services 
The community and public services sector includes banks, hospitals, schools, governments, etc. The 
Tompkins County Planning Department provided a list of buildings with roof areas larger than 1000 ft2. 
We deselect the buildings owned by Ithaca College and TC3 from the list because the higher educational 
institutions all have plans to achieve carbon neutrality and it is assumed each will maximize the 
contribution from their buildings to achieve this goal. Cornell rooftop PV potential was included as it had 
been quantified previously. For the remaining list of 769 buildings, we randomly selected 221 for 
individual analysis with margin of error at 5% at 90% confidence level. The same methodology for non-
apartment commercial buildings was applied here. Table 37 summarizes the results. 
 
Table 37 PV potential of community and public services buildings 

Number of Buildings a 769 

Total roof area (ft2) 7,057,200 

Fraction of suitable roof areas 64.1% +/- 5% 

Installation Capacity (MW) 72.7 +/- 5.7 

Annual Electricity Output (GWh) 80.7 +/- 6.3 

Fraction of annual electricity consumption in the County at 
2008 level 

10.3% 

a
: Not including those with roof areas smaller than 1000 ft

2
 

 

2.3 PV Farms 
A multi-criteria GIS model was developed to identify areas suitable for developing PV Farms. Those 
criteria include: 
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● Land acreage: We selected lands of sufficient size to host a PV array installation. We choose 10 
acres (for a 2 MW system) as the minimum size. Smaller size is typically not economically 
attractive.  

● Land availability: We selected undeveloped lands that were not forests, water or wetlands. If 
multiple properties had contiguous suitable lands, we treated them as a single parcel. In other 
words, even if a vacant property was smaller than 10 acres, it could be part of a site that is 
larger than 10 acres. Our underlying assumption was that developers will work with multiple 
owners of connected vacant parcels for PV Farm projects. We omitted lands identified by the 
Audubon Society of New York as Important Bird Areas, by the Tompkins County Environmental 
Management Council as Unique Natural Areas, and local parks, State Forests, State Wildlife 
Management Areas, State Parks, Critical Environmental Areas, Conservation Easements, Nature 
Preserves, and Cornell University Natural Areas. This is because it is not desirable to locate such 
a facility in those areas. 

●  Lands with slopes greater than 20% were also omitted, as they would make installation of solar 
farms impractical. 

● Transmission: Proximity to medium voltage power lines and substations should be considered 
for controlling interconnection costs. Considering there are only 19 substations in the County, 
proximity to substations (i.e., rather than proximity to medium voltage power lines) likely 
becomes a limiting factor. In this analysis, we set the maximum distance between a viable site 
for a PV Farm and the nearest substation to be 1 mile. In addition, we do not have information 
on the available capacity of the substations and power lines to accommodate PV Farm 
interconnections, which we assumed is not a limiting factor. 

 
Figure 39 shows the suitable lands for potential PV Farm development based on this analysis. 171 
contiguous sites are identified with a total area of 10,487 acres. Next, we applied a conversion factor of 
0.18 MW (AC) per acre (based on the Cornell Snyder Road Solar Farm) to estimate the potential. Table 
38 summarizes the results. Overall, PV Farms have the largest potential among the three types of PV 
systems we analyzed. PV Farms alone can provide close to three times the annual electricity demand in 
the County at the 2008 level. 
 
Table 38 Potential of PV Farms in Tompkins County 

Number of Contiguous Sites 171 

Total area (acres) 10,487 

Installation capacity (MW) 1,887.7 

Annual electricity output (GWh) 2,093.4 

Fraction of annual electricity consumption in the County 
at 2008 level 

270% 
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Figure 39 Lands suitable for PV Farms within 1 miles of substations 
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3. Opportunities and Challenges 

3.1 Shading, landscape service and solar-friendly landscaping designs 
One of the major challenges for siting a PV system in Tompkins County (and most of the Eastern U.S.) is 
shading. Even small amounts of shading, such as leafless tree branches or small rooftop obstructions, 
can have dramatic impacts on the solar electricity generation. The vast majority of the urban residential 
buildings identified as unsuitable for PV systems in our analysis are due to shading from surrounding 
vegetation. According to a survey from Solar Tompkins, many homeowners with moderate shading are 
willing to trim or remove trees that interfere with solar collection. However, homeowners are 
responsible for the landscape services, adding to the costs of installing PVs. Solar Tompkins has 
considered working with homeowners as a group to negotiate the prices for landscaping services. An 
alternative approach is to transfer the responsibility of shading mitigation to PV installers, who can 
potentially negotiate the prices for landscaping services much more effectively than individual 
homeowners.  
 
Since removing shading from vegetation will potentially increase the cooling demand for electricity in 
summer, a study on the net benefit of shading mitigation is needed. Furthermore, solar-friendly 
landscaping designs for new construction will avoid the need to cut down trees in order to install PVs in 
the future. 
 

3.2 Less competitive solar incentives in Tompkins County  
The New York Independent System Operator (NYISO) divides New York State into eight zones based on 
differential energy pricing. Tompkins County, located in the Central Zone, has lower electricity prices 
than other New York State regions such as the Capital Zone and the Hudson Zone. For solar developers, 
lower prices in Tompkins County generate less competitive revenue than other regions where electricity 
prices are higher. 
 
Beyond electricity prices, solar insolation in central New York is not as abundant as in the Hudson Zone. 
As a result, larger amounts of solar energy can be utilized by the same solar system installed in 
Middletown, NY than in Ithaca. This makes it more difficult for solar companies to finance projects in 
Tompkins County. 
 

3.3 Solar parking lots 
Commercial buildings usually have spacious parking lots with little shading, and can be potentially 
converted to covered-parking with solar PV. One example of a solar parking lot can be found on Long 
Island. The Eastern Long Island Solar Array has added 8.25 MW of solar capacity while at the same time 
providing shading for commuter parking for the Long Island Railroad 9. 
 
Frequently, large chain stores do not give local managers the authority to decide to install solar panels 
on the rooftops or in parking lots, and it can be cumbersome to get such a decision from a regional or 
corporate headquarters. While this challenge persists, there seems to be more corporate interest in 
solar, and chain stores have begun to adopt solar power more widely. There is great potential for 
growth if head offices give their blessing for solar installations, or grant local managers more autonomy 
in making such decisions 10. 
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3.4 A model for community marketing: Solar Tompkins 
Solar Tompkins is a local non-profit solar initiative in Tompkins County. Its public launch was in the 
spring of 2014, and it has been focused on facilitating solar power adoption by homeowners and small 
businesses in the County. The program seeks to eliminate the few remaining barriers to solar adoption 
by providing: attractive 20% lower-than -market pricing, a simple process with vetted technology and 
installation partners, grassroots-led educational outreach events to build enthusiasm, and deadlines to 
generate the impetus for adoption. The program has been very successful. As of the summer of 2014, 
Tompkins County had around 2.2 MW of residential solar installed. By end of 2014, this number, 
including contracts signed for installation in 2015, was 5.2 MW. In other words, Solar Tompkins was able 
to more than double the amount of residential solar with over 3 MW of new installations in Tompkins 
County in less than a year.  
 

3.5 Availability of land for PV Farms 
In the near term, the biggest challenge for deploying PV farms is likely to be the availability of land. Most 
of the substations, shown in Figure 39, are located in areas that are likely to have relatively high land 
values. The lease rates for land for PV farms may be too low to be competitive with the value of land for 
other purposes, except where land use is constrained, such as in the airport runway clear zone, or is 
owned by an entity such as the County or Cornell where the use of the land in this way supports 
organizational objectives. 
 

3.6 Power System Integration 
New York State has adopted very effective net metering policies, which make the installation of 
renewables more attractive to homeowners and businesses. Net metering allows residential and 
commercial customers who generate their own electricity from solar power to feed electricity they do 
not use back into the electric grid, and credits solar energy system owners for the electricity they add to 
the grid. 
 
While net metering is an important step to encourage deployment of renewables, it does affect overall 
grid function and stability in various ways, depending on the level of penetration on a distribution circuit 
and the size (capacity and voltage) of said distribution circuit 11. Medium and high levels of distributed 
solar penetration can create safety and grid stability concerns 11. These concerns include:  

● Excess Load at Substations – Occurs when distributed generation systems produce more power 
than the circuit is consuming. This causes “power to flow from the substation to the 
transmission grid, creating a reverse power flow that grids are not designed to handle. This 
could lead to high voltage swings and other stress being placed on electrical equipment.” 11 

● Grid Stability Problems – Occurs if there is a high level of distributed generation penetration and 
grid frequency fluctuates past the distributed generation system’s trip point. Once that occurs, 
all distributed generation systems could simultaneously trip causing huge grid fluctuations or, 
even worse, blackouts 12. 

● Load and System Planning Uncertainty – Grid operators generally have no way to evaluate or 
monitor distributed generation systems. This makes grid forecasting and planning especially 
difficult since operators cannot decipher between load changes and solar output changes 11. 

● Other potential hazards and negative effects of medium and high levels of distributed solar 
penetration may include higher voltage at point of distributed generation 12 and unintentional 
islanding of the distributed generation system from the grid 11.  

Because of these potential strains on the grid, the Federal Energy Regulatory Commission (FERC) 
requires that distributed generation within a line section (i.e., distribution circuit) must not exceed 15% 
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of the annual peak load of the line section 12. Generally speaking, the 15% threshold is meant to prevent 
distributed generation capacity from exceeding the maximum load in a distribution circuit.  
However, with rapid growth in PV systems, foreseeably the grid will need to integrate more electricity 
generated from distributed solar sources in the future. The 15% rule may become a significant 
constraint in the County. To embrace distributed energy generation, the FERC will need to update their 
regulations, which in turn will make it necessary for utilities to make further capital investment in 
system upgrades (e.g., a distribution system with bidirectional power flows) to proactively address the 
safety and grid stability concerns.  
 
We foresee that technology development in the next decades will overcome many of the challenges 
associated with power systems integration of solar energy.  

● Power electronics – Smart grid-ready micro-inverters typically have a digital architecture, 
bidirectional communications capability and robust software infrastructure. They are capable of 
providing a suite of advanced grid functions such as ramp rate control, power curtailment, fault 
ride-through and voltage support through reactive power control. Those advanced grid 
functionalities will allow remote system upgrades and engage utilities in PV deployment and 
smoothing out the electricity system when lots of solar gets installed in concentrated areas 13. 

● Demand-side management – A PV system coupled with energy storage (e.g., battery or thermal 
energy storage) and smart appliances can allow home owners to utilize more of the energy its 
solar panels produce, thereby reducing the reliance on net metering. The ongoing development 
of home automation software, energy management systems, and sensor technologies will 
greatly enhance the capability of demand-side management, providing great synergy with solar 
PV penetrations. 

● Bulk transmission systems – The New York Independent System Operator (NYISO) has begun 
assessing strategies to offset the reliability issues with increasing renewable penetration into 
the power system. Technologies being investigated include: flexible hydro and gas turbines that 
can quickly be ramped up, new energy storage technologies, and introducing policies to improve 
demand-side management 14. It is expected that the electricity grid of the future will able to 
handle high levels of intermittency from renewable generation. 

 

3.7 Policy and Incentives 
New York State and the federal government have several programs under consideration and in place to 
support the adoption of solar power. The Shared Clean Energy Bill will make it easier for homeowners 
with properties in non-optimal locations to adopt solar power. Remote Net Metering allows solar 
technologies to be built in one location and gain benefits in another. Federal and state tax credits allow 
for an effective reduction in the capital cost of solar systems. 
 
Shared Renewables Initiative - Also referred to as community distributed generation, was passed in 2015 
and is being rolled out in phases. The first phase of Shared Renewables will focus on promoting low-
income customer participation and installations in areas of the power grid that can benefit most from 
local power production. New York State residents will now be able to buy local solar energy without 
having solar panels installed on their individual properties, or needing to remove shade trees to allow 
for such installations. By subscribing to local off-site solar energy projects and receiving a utility bill 
credit for their portion of the energy produced, all residents will be able to participate in building more 
sustainable and clean communities whether they own or lease their houses or apartments. With respect 
to the initiative’s economic implications, a shared renewable energy program has the potential to unlock 
a new market and establish significant new private investment in New York State solar energy systems.  
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Reforming the Energy Vision (REV) - New York State Department of Public Service (DPS) has proposed a 
plan, known as “Reforming the Energy Vision” (REV), to transform New York’s electric industry 15. The 
centerpiece of REV is to integrate Distributed Energy Resources (DERs) into the New York electricity 
market, via a Distributed System Platform (DSP) framework. In this context, DERs include Energy 
Efficiency (EE), Demand Response (DR), and Distributed Generation (DG) including solar PV8. The 
promise of integrating DER is to offer customers the opportunity to manage their usage and reduce their 
bills while at the same time creating important system and societal benefits, moving towards an energy 
landscape that is increasingly decentralized with consumers playing a more active role in energy 
decisions. Although REV is still in the proposal stage, it has the potential to greatly facilitate the 
penetration of solar PV through improving regulations and creating new market products. 
 
Remote Net Metering - In the process of securing approvals to construct its solar farm project on Snyder 
Road, Cornell University filed a petition with the NYS Public Service Commission (PSC) seeking 
clarification on how “remote net metering” rules had to be applied by electric distribution companies 16. 
Remote net metering allows an entity to build a renewable energy project (e.g., solar, wind, etc.) where 
it has space that is well-suited for this purpose, and to credit the energy value generated by the project 
towards consumption of energy at another location. In a ground-breaking ruling the PSC determined 
that: utilities must credit electricity at the same rate they charge for electricity at a particular location; 
the customer does not have to have an account at the particular location of generation prior to the 
installation of the renewable energy project; and there is no minimum electrical load required 17. The 
PSC ruling was extended to apply to all utilities and types of renewable generation projects throughout 
New York State. This ruling means that there are now many more options for siting renewable projects 
at locations with electricity rates that make such projects economically feasible 16.  
 
NYSERDA incentives - Governor Andrew Cuomo launched the NY-Sun Initiative on August 21, 2014, to 
consolidate New York State’s existing solar incentive programs into a single support scheme, aimed at 
adding 3GW of solar generation capacity by 2023 18. A key part of the NY-Sun Initiative is the “the MW 
block system”. The intention is to ultimately transform New York’s solar market into a self-sustaining 
industry. The state is divided into three regions – Con Edison territory, Long Island and Upstate. Each 
region is assigned separate MW blocks and incentive levels for residential solar projects up to 25 
kilowatts (kW) and small non-residential solar projects up to 200 kW. When the MW target for the first 
block in each sector (residential or small non-residential) within a region is reached, that block is closed 
and a new block for the sector is started with a new MW target and a lower incentive level. Once all of 
the blocks for a particular region and sector are filled, an incentive for that region and sector will no 
longer be offered. The program for non-residential systems larger than 200 KW is yet to be announced.  
 
New York State Tax Credits and Property Tax Exemption - In addition to direct incentives, there are also 
tax credits and incentives that can be applied to residential solar systems. Since tax issues can become 
very complicated, only a basic overview of the tax opportunities available will be presented here. New 
York State offers a tax credit of 25% of the system expenditures (after incentives have been applied) 
capped at $5000. The system must be grid-tied and net-metered, and any excess credits can be carried 
forward five years (DSIRE, Residential Solar Tax Credit). New York State also recognizes that a PV system 
may increase the value of a property. If the municipal assessor’s office determines that it does, this 
would increase the homeowner’s property tax burden. As such, the state provides 15 year property tax 
exemptions for systems purchased and installed before January 1, 2025 19. The total amount of the 
exemption is equal to the increase in assessed value attributable to the solar system. 
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Federal Tax Credits - Finally, the federal government also offers a tax credit of 30% for residential PV 
systems. Due to recently passed legislation, there is now no cap on the amount that may be claimed. 
The tax credit is calculated from the net cost of the system after any direct incentives, such as the 
NYSERDA incentive, which are not federally taxable. There is a degree of subtlety to the federal tax 
credit, though, because it is only a credit against federal taxes owed. It is not a line item deduction to 
lower a homeowner’s tax liability nor an automatic refund from the government. The homeowner must 
owe federal taxes, and the tax credit is simply carved out of that. If the tax credit is larger than the 
homeowner’s federal tax burden for the year, the remaining balance may be rolled over one more year, 
but no more. So if, for example, a homeowner owes $5,000 in federal taxes in the two years following 
the installation of a PV system, and the federal tax credit comes to $6,000, then the homeowner will 
have lost that extra $1,000 credit. This is why it is imperative for homeowners to speak with tax 
professionals before committing to a PV system to ensure they are receiving the full benefit. 
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