before 1960. As a result, there is a significant opportunity in the NRV to improve efficiency
of existing buildings, reduce energy use and cost, enhance thermal comfort and healthy
living conditions, and increase property value, while reducing environmental impact.
Because of these benefits, residential energy retrofit has been growing. A “Home Performance”
industry has responded with a “whole‐house” approach to make existing homes healthier,
safer, more affordable, durable, and energy efficient. The approach includes a home energy
assessment followed by home improvements such as air sealing and insulating the thermal
envelope, duct sealing, HVAC upgrades, lighting improvements, and more (Proffitt, 2013).
Around the country, the backbone of this energy efficiency industry has been the federal
Weatherization Assistance Program (WAP) and utility demand‐side management (DSM)
programs. The WAP program targets low‐income households and operates in all states. The
NRV WAP program is operated by Community Housing Partners (CHP), which also runs the
nationally recognized Energy Solutions Research and Training Center that advances and
trains the latest energy retrofit techniques.
But there are no utility DSM programs in the NRV, although recent programs have been
implemented at least on a pilot basis in other parts of the state. There is a strong need, as
well as opportunity for utility involvement in energy efficiency programs in the NRV.
More recently, state, regional, and local residential energy efficiency programs have begun to
take the lead in advancing community energy efficiency goals. These programs offer one‐stop
shops for homeowners seeking home energy assessments, comprehensive retrofits, as well
as information on potential financing, rebates, and incentives. In the NRV, the Community
Alliance for Energy Efficiency (CAFE2), also operated by CHP, was formed to provide these
services. CHP is in the process of replacing CAFE2 with the Home Performance with Energy
Star (HPwES) service in partnership with the Charlottesville‐based LEAP program. From
2010‐2013, CAFE2 has facilitated a large number of residential retrofit projects in Blacksburg
and Roanoke using private contractors to perform the retrofits. The Home Performance with
Energy Star program will continue to provide consumer information and outreach, as well as
a highly recognized home certification, for the residential retrofit market.
However, the high upfront costs of whole‐house residential energy efficiency retrofits
create a major market barrier to energy efficiency investments, even though these
investments will pay for themselves in energy savings. Other market barriers in addition
to upfront costs, are access to financing, lack of adequate information, and transaction
costs such as time requirements and uncertainty. These programs require creative
financing mechanisms to help increase demand, good information provided by programs
like HPwES/CAFE2, and a culture of conservation in communities to drive the market.
The American Recovery and Reinvestment Act of 2009 and associated Energy Efficiency
and Conservation Block (EECBG) grants helped start many residential energy efficiency
programs, including CAFE2, which have utilized these one‐time grants to offer rebates
and incentives. These funding sources also created a loan‐loss reserve fund (LLRF) for
CAFE2, in partnership with a regional lending institution, to provide low interest
financing for residential retrofits. However, for many localities, such as those in Virginia,
these funds are quickly expiring or being exhausted, necessitating the transition from
one‐time funds to sustainable financing mechanisms (Proffitt, 2013).
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A Virginia Tech graduate student, Jon Proffitt, explored opportunities for sustainable
financing of residential energy retrofits for the purpose of this Regional Energy Plan
(Proffitt, 2013). Proffitt explored a number of financing mechanisms and terms, and tested
them against modeled retrofit projects under different conditions of house age and level of
efficiency and fuel type. The relative cost‐effectiveness of the projects was based on energy
savings, calculated from an energy performance model, and the cost of retrofit measures
based on actual costs of NRV contractors. House energy retrofit costs and benefits depend
on age and efficiency of the structure and the type of fuel used. All houses were modeled to
be brought up to the same level of efficiency.
Figure 6.6 shows the total cost of retrofit by age and fuel type. The difference by fuel type
results from incorporation of heating system upgrades for electric and natural gas houses, but
not for fuel oil. The difference by age results from different base conditions and less retrofit
work required for newer homes, although 1988’s houses are bigger than 1975’s.
Although the costs of retrofit are higher for older homes, the benefits are much greater as
shown in figure 6.7, especially for fuel oil heated houses because of higher fuel cost.

Figure 6.6 Retrofit Cost

Figure 6.7 Annual Retrofit Savings

Figure 6.8 shows the number of years the first year savings would take to pay back the
initial cost, i.e., the simple payback period (SPP). All cases have less than a 10 year payback,
older home retrofits pay back more quickly despite higher investment, and the fuel oil‐
heated cases payback in less than 3 years.

Figure 6.8 Retrofit Payback
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Proffitt then tested various financing mechanisms for these retrofit jobs to see how the
combination of age, fuel type, and financing terms affected cost‐effectiveness. The
financing packages and terms are described in table 6.2. These are real financing terms on
the market that vary by interest rate and length of the loan. AFC First and Wells Fargo are
conventional unsecured loans; the Home Equity loan is essentially a second mortgage. FHA
and LEAP PowerSaver loans are special retrofit loans. LEAP PowerSaver loans are provided
by Charlottesville’s counterpart to CAFE2, the Local Energy Assistance Program. LEAP’s
loans are limited to $10,000 so they are not assessed for more costly 1965 home retrofits.
The Kansas How$mart is an example of on‐bill financing terms, very similar to PACE
financing terms. On‐bill financing and PACE are described later in this section.

Table 6.2 Financing Options in Proffitt’s Study

Figure 6.9 shows the cost‐effectiveness of the different retrofit cases and financing mechanisms
as measured by net present value (NPV) savings. Positive NPV savings represents a cost effective
investment; the greater the NPV savings, the better the financial return of the investment.

Figure 6.9 NPV for retrofits of different age homes and fuel types
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Five conclusions are apparent:
1. Retrofit of older 1965‐vintage homes is cost effect regardless of fuel type and
financing, despite their very high retrofit costs. (Note the LEAP PowerSaver is not
included for 1965 because of its $10,000 limit.)
2. Fuel‐oil‐heated homes are the most cost effective retrofits for all age categories and
all financing types.
3. Retrofit of all ages, fuel types, and financing mechanisms is cost effective with the
exception of the two unsecured, higher interest loans.
4. The incentive PowerSaver loans and the on‐bill financing loan provide the highest
level of cost effectiveness for all ages and fuel types.
5. For homeowners who qualify, a standard Home Equity loan even at relatively high
6.4% interest, is cost effective for all ages and fuel types.
There are other possible means to finance energy retrofits besides bank financing:
• Utility Demand‐side management programs. DSM programs are very popular in
other states and nationally provided more than $7 billion in energy efficiency
investments in 2011. These costs are absorbed into customers’ utility rates. Virginia
has moved slowly toward effective DSM programs, but Dominion Virginia Power
started a rebate program for building retrofits in 2012. APCO operates a rebate
program in West Virginia, but none yet in Virginia, although it is developing a
program prospectus that will be filed with the State Corporation Commission (SCC) in
2014. APCO’s proposal should be informed by this Plan.
• On‐bill financing and PACE programs. Some financing terms require long term
repayment and some property owners may wish to sell their property and move
before the loan is paid off. They may hope to recoup their investment in a higher sale
price, but the uncertainty acts as a barrier to the initial investment. Many advocates for
energy efficiency argue that the financing of energy improvements should be attached
to the property or the utility meter, so that the next resident, rather than the current
owner, will continue to pay for the benefits of higher efficiency.
o On‐bill financing requires little upfront investment by the owner and the payments
are made through the utility bill. In most programs the new lower monthly energy
bill plus the loan payment are the same or less than the pre‐retrofit energy bill.
When the house is sold, the new owner continues to pay off the retrofit financing.
Since the Virginia legislature has not passed enabling legislation to authorize this
mechanism, no Virginia utilities offer on‐bill financing of efficiency measures.
o Property assessed clean energy (PACE) operate similarly, except the local government
provides the financing, which is attached to the property. Payments for the retrofit
(or renewable energy) investment are included in the property assessment and paid
through the property taxes. PACE programs are authorized in Virginia, but
residential PACE programs have not been developed because of Federal Housing
Finance Agency objections. A final FHFA policy ruling is forthcoming after the
comment period ended in September 2013. Meanwhile, several communities have
used PACE financing for commercial properties (PaceNow.org, 2013).
The best prospects for advancing building retrofit in the NRV may come from possible
future developments, including:
• Home Performance with Energy Star (HPwES) service provided by local contractors
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replaces CAFE2 residential retrofit program. HPwES services would be managed by
CHP in partnership with Charlottesville‐based LEAP and the Virginia DMME. This
program would also provide access to low‐interest PowerSaver loans to offer more
area residents an affordable means to finance energy retrofits.
APCO develops its 2014 filing for a DSM energy efficiency program that partners
with CHP, HPwES, and WAP for program delivery.
Blacksburg or another NRV jurisdiction develops a PACE program for commercial
and/or multifamily building retrofits.
Radford Electric Department and/or Virginia Tech Electric Service, both municipal
utilities, develop an energy efficiency program for targeted customers, possibly
partnering with CHP, HPwES, and WAP, and implement on‐bill financing.

Building Energy Efficiency Objectives and Strategies
5.a. Expand existing programs for residential energy retrofit
5.a.1. Expand weatherization assistance program for low‐income homeowners by
promoting increased federal and state funding
5.a.2. Replace CAFE2 with HPwES services for moderate‐income homeowners through
innovative financing mechanisms
5.a.3. Expand retrofit programs to multifamily and rental housing and commercial sector
5.b. Explore new partnerships and financing arrangements for residential and
commercial building energy retrofits
5.b.1 Promote local participation in APCO DSM Energy Efficiency program filing,
including CHP, HPwES, WAP, VTES, and RED.
5.b.2 Explore a PACE financing program for commercial buildings in one or more NRV
local government jurisdictions
5.c. Promote advanced energy efficiency in new building design and construction
5.c.1. Support full adoption of IECC 2012 standards in Virginia Uniform Code
5.c.2. Ensure enforcement of upgraded uniform state building energy codes
5.c.3. Encourage and incentivize beyond‐the‐code energy certification such as
EarthCraft, Energy Star, PassivHaus, and LEED.
5.d. Create a culture of building energy efficiency and conservation
5.d.1. Make energy retrofit easy, attractive, profitable, and the social norm through
removal of barriers, attractive financing, and social marketing.
6. Develop Renewable Energy Systems
In addition to building efficiency, development of renewable energy, especially solar
photovoltaic (PV) systems, provides the NRV its best opportunity to advance clean energy. The
region already has two hydroelectric dams (APCO’s Claytor Lake Dam at 370 Megawatt (MW)
capacity and RED’s Little River Dam at 1 MW), and it has abundant wood fuel and other biofuel
potential. Marketed gasoline is almost all 10% bioethanol. The NRV has 464 kW of small solar
photovoltaic (PV) and 33 kW of small wind capacity for a total of about 500 kW (0.5 MW).
The potential for renewable energy in the region includes several sources:
• Wind potential depends on average wind speed, which are generally low in the area.
There are some ridge tops in Giles and Floyd counties that have potential and these
should be evaluated, even though there may be development limitations in proximity to
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federal recreation lands (Appalachian Trail and Blue Ridge Parkway). Other higher
elevation ridges and knolls offer potential but the resource is limited (see figures 2.14‐
15 and A.9).
Methane driven turbines fueled by landfill gas recovery and sewage sludge digestion
has some potential. There is a landfill gas recovery pilot project at the Montgomery
County landfill. Given the region’s small waste‐generating population base, this and
possible combustion of municipal waste provide a small energy potential.
Solar energy provides the most potential for renewable energy development in the
NRV. The region has a good solar resource, a foundation of existing solar PV and
thermal systems, experienced installation contractors, an excellent installer
certification training program, utilities that facilitate grid interconnection and net
metering, and perhaps the lowest solar PV system installed costs in the mid‐Atlantic.
According to a Virginia Tech student study, existing rooftops and parking lots have the
potential to supply a substantial amount of the region’s electricity. The study analyzed
sample aerial photos of urban and rural sections in each of the region’s localities and
measured area of south rooftops and parking lots (see figure 6.10). Extrapolating the
areas out to the full jurisdictions and the region, the study concluded that installing PV
on 10% could provide 35% of the region’s electricity demand (Peterman, et al., 2011).

Figure 6.10 Sample map used in VT Study of NRV Rooftop/Parking Lot Solar Potential (Peterman, et al. 2011)
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In spite of this potential, the region is disadvantaged because Virginia policies to promote
renewable energy are weak compared to other states. In addition, our primary electricity
provider APCO is nearly self‐reliant in generating capacity, and it is not a strong advocate of
locally owned distributed sources because they are less beneficial to its supply base than
utilities that are more dependent on power purchases from other generators, such as Dominion
Virginia Power. These two barriers will constrain NRV distributed energy development.
Existing On‐site Renewable Energy Development
Figure 2.13 in section 2 showed the expansive growth of solar PV capacity in the NRV from
2002 to 2012. In addition to the 464 kW of solar PV, there are 33 kW of wind (2/3 of which is
in Dublin), for a total of 0.5 MW of on‐site renewable capacity in the region.
Figure 6.11 shows the distribution of solar PV capacity in NRV localities as of January 2013,
including those interconnected with APCO, VTES, and RED. Blacksburg and Montgomery
County have the most capacity, but Floyd Town and County have large capacity for their
small population. In fact, at 8.45 Watts (W)/person, Floyd County may have the highest per
capita solar capacity in the state, as shown in Table 6.3. The NRV as a whole has 2.4W/person
of solar PV compared to 1W/person for the state as a whole.
Table 6.3 Per Capita Solar PV Capacity in Virginia, NRV, Montgomery & Floyd, Jan.2013
Virginia
New River Valley
Montgomery County
Floyd County

Solar PV capacity
8,224 kW
464 kW
261 kW
130 kW

Population
8,186,867
178,539
94,342
15,378

Solar Watts/person
1.00
2.40
2.77
8.45

464 kW of total solar capacity

Figure 6.11Solar PV Capacity in NRV Localities, January 2013 (Smith, 2013)

Figure 6.12 shows the annual additions to solar capacity in the NRV. Capacity increased
significant in 2010 (90 kW), 2011 (125 kW), and 2012 (115 kW). However, not counting the
102 kW Virginia Tech parking garage system, the private PV additions actually plummeted to
11 kW in 2012. 2013 data is not yet available, but private development has continued to be
slow despite record low prices for PV systems. How come?
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With VT Parking
Garage (102 kW)
Without VT Parking
Garage (11kW)

Figure 6.12 Annual Additions to NRV Solar Capacity (Smith, 2013)

Growth of PV capacity in the NRV depends on financial feasibility
Many private PV owners install systems for environmental and personal reasons, but
significant growth of PV capacity in the region requires a favorable economic return on the
investment made in a PV system. Financial assessment of any renewable energy investment
depends on comparing upfront costs of and long term revenues from the system.
Upfront costs are the main barrier to people’s choosing to install a renewable energy system
(or to do an energy efficiency retrofit on their house). Reducing upfront costs help diminish
this barrier. There are five ways in which upfront costs can be reduced:
1. Reduction in market prices of installed systems. Hardware costs for PV systems have dropped
50% since 2010. Average national installed costs of $7‐8/Watt in 2010, are in mid‐2013 about
$4.25/W for residential systems and $3/W for utility‐scale systems (SolarBuzz, 2013).
Hardware cost reduction driven by PV module price appear to be leveling off in 2013.
2. Government incentives (tax credits, rebates, grants) to reduce upfront costs. The current
federal investment tax credit (ITC) reduces upfront cost by 30% for those with a federal
tax liability. The credit is scheduled to expire at the end of 2016. Several states offer
additional tax credits, rebates, and grants for renewable energy development. Using
federal stimulus funds, in 2010‐12 Virginia offered a renewable energy rebate of $2/W,
which stimulated $1 million in private investment in renewables in the NRV. The
expiration of this rebate in 2012 was a major reason for the decline in NRV private
renewable energy growth (figure 6.12). Box 6.6 describes the impact of the rebates.
3. Collective quantity‐purchase of system hardware. Buying in bulk can reduce cost. This is the
basic concept behind “Solarize” community programs first started in Portland, OR, and
spread to other places, including state‐wide campaigns in Massachusetts, New York,
Connecticut, and Oregon. Massachusetts “Solarize Mass” complements bulk purchase with
education, marketing and outreach and a tiered pricing structure that gives greater cost
savings as more participate.
4. Third‐party financing. Through solar leasing and power purchase agreements (PPAs), a
third party owns, operates, and maintains a PV system on a host customer’s rooftop or
property. There are no upfront costs to the host property owner. Under a PPA, the host
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customer purchases the produced power at a stable rate, often lower than existing
electricity cost. Under a solar lease (like leasing a car), the host customer pays a set
monthly fee for the use of the solar system. Under both arrangements, the third party
claims available tax credit and other incentives since it owns the system. As much as
70% of all new residential PV systems in the country are being installed through third‐
party financing. PPAs are not fully authorized in Virginia, but a 2013 law allows a
Dominion Virginia Power pilot program for large systems from 50kW to 1 MW, so
residential PPAs are not yet legal in Virginia. There are no rules yet authorizing PPAs in
APCO’s service area.
5. Community‐scale energy systems. These are solar PV projects with multiple individual
owners living in geographic proximity to the project and sharing the costs and benefits. This
allows groups of individuals to pool their resources and optimize the project (Farrell, 2010).
In the 2013 General Assembly, HB 1695, which enacted the agricultural net metering
describe in box 6.4, originally included a community solar provision for residential systems
no more than 20 kW and non‐residential systems no more than 500 KW. The community‐
scale provision was removed, but is likely to be reintroduced in 2014.
Box 6.6 Effect of State Renewable Energy Rebate, 2010‐11
The significant 2010‐11 growth in solar PV in the NRV was prompted by the state
renewable energy rebate program. Virginia Department of Mines, Minerals and Energy
(DMME) received $70 million from the 2009 federal American Recovery and
Reinvestment Act. It dedicated $30 million to rebate programs for residential and
commercial renewable energy and energy efficiency projects. Over 900 renewable energy
rebates of $2/Watt were paid to Virginia homeowners and businesses, including 462
(50%) for residential and 86 (9%) commercial solar PV, 277 (30%) residential and 70
(7%) commercial solar thermal, and 28 (3%) wind systems. A total of $10,505,139 was
paid out in renewable rebates, which incentivized $34,625,792 in project costs.
Figure 6.13 gives the renewable rebate results for the NRV—$300,000 in rebates were
received that prompted $1 million in total private project investment. However, after the
rebate expired, private solar development dropped significantly in 2012 (see figure 6.12).
Figure 6.13
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Revenues from PV and other renewable projects are the way to recoup the up‐front costs.
There are five factors that determine project revenues and thus financial return:
1. Utility rates for net metered. For net‐metered systems customers receive full retail rate
benefit for all energy produced. Renewable kWh’s produced are connected to the
owner’s electric service box and feed the building’s use. If production exceeds use, the
power is sent back to the distribution system and runs the meter backwards. All kWh
produced, whether used on‐site or fed back to the grid, is valued at retail rates.
Residential rates are about 11cents/kWh for APCO and the municipal utilities. Figure
6.14 gives APCO’s breakdown of charges in their residential rate. Commercial,
industrial, and public service rates are less per kWh but they also pay charges for peak
demand that is generally reduced by solar PV systems.

Figure 6.14. Components of APCO Residential Bill for customer using 1000 kWh/mo, 4/1/2013

2. Feed‐in tariffs (FiT). Feed‐in tariffs are special rates for power fed back to the grid. They
require a two‐way meter that registers power flows to and from the grid. Germany
established high FiT, which has driven the advance of solar PV there to the highest
national capacity in the world, despite the fact that the best sites in Germany have less
solar potential than Virginia. In 2012, the State Corporation Commission (SCC) approved
a FiT for Dominion Virginia Power (DVP) of 15 cents/kWh for all non‐industrial
customer classes and systems sized up to 20 kW for residential and 50 kW for non‐
residential. Contracts run for the pilot period of 5 years, and customers who participate
transfer any renewable energy credits to DVP.
3. Renewable Energy Credits (RECs). RECs have driven most of the east coast renewable
energy development. They result from state mandatory Renewable Portfolio Standards
(RPS) that require utilities to meet a percentage or amount of renewable power in the
electricity they sell in the state. Twenty‐nine states plus DC have mandatory RPS and
eight states, including Virginia, have renewable portfolio goals (Virginia’s goal is 15%
renewable electricity by 2025). Utilities in these states can build renewable capacity or
they can purchase RECs on an auction market from qualified systems. An elaborate
market of monthly auctions for RECs has developed on the east coast. Some states
qualify only in‐state systems, like New Jersey, and as result have stimulated a solar
industry in their state. Geographically small and not‐well‐solar‐endowed New Jersey is
the #3 state in solar PV capacity just behind Arizona. Maryland, North Carolina, and DC
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all have mandatory RPS, which have driven solar development. Newly installed Virginia
PV systems did qualify for DC RECs until the end of 2011, when DC changed its rules so
only new DC‐located systems were qualified. Virginia systems registered in DC prior to
2012 still received DC RECs, which range from a 5‐year contract price of $250/MWh to a
current auction price of $400/MWh. The only State with RPS and RECs for which new
Virginia systems now qualify is Pennsylvania and those RECS are running only at
$10/MWh (1₵/kWh). (See Box 6.7.)
4. Production tax credits (PTC). Federal renewable production corporate tax credit is
available for wind, landfill gas, biomass, municipal solid waste, anaerobic digestion,
small hydro and other sources. For wind and closed loop biomass the credit is
2.3cents/kWh for the first ten years of operation. The credit expires at the end of 2013,
but it may be extended.
5. For third‐party third party financing, there are generally no upfront costs, and benefits
accrue from savings between PPA or lease fees and long‐term utility bills. Private
investors generally finance the third party, and the investors’ return on investment is
included in the PPA or lease fees.
Box 6.7 Renewable Energy Credits in Virginia
Prior to January 1, 2012, Virginia systems installed, were eligible to sell Renewable Energy Credits (RECs)
to utilities in the District of Columbia to meet DC’s Renewable Portfolio Standard (RPS). This provided a
large incentive for Virginia solar projects, because the REC value rose to $200‐400/megawatt‐hour
(MWh) or 20‐40 cents/kWh. Combined with net‐metered value of solar power production equal to retail
rates of about 11 cents per kWh, those systems eligible and registered for DC RECs were able to get a
return or 30‐50 cents/kWh for all PV energy they produce. Combined with the state rebate and the
federal 30% tax credit, this drove PV system paybacks down to 5 years or a 20% return on investment.
However, Virginia systems installed after January 1, 2012, were ineligible for the DC RECs. New
registrations were then limited to systems installed in DC. The lower cost of solar PV through 2013 has
more than made up for the $2/W state rebate, but the lack of a significant REC market for Virginia solar
has had a dampening effect on state solar development. Virginia has about 8 MW of solar capacity
compared to smaller Maryland’s 120 MW. Maryland has a RPS and a REC market of about $130/MWh.

Economic Assessment of Residential Solar PV in the NRV
The economics of solar PV systems depends on the balance of upfront costs and long‐term
revenues. Table 6.4 shows the results of economic analysis for current NRV net‐metered solar
installations (SWVA 2013) and compares the results to Maryland and DC, where RPS and RECs
exist, and to future conditions when the price of PV may be $3/W and $2/W installed.
Results show simple payback and return on investment (ROI) with no loan and current
utility rates, and levelized cost of electricity (LCOE) if the system is financed with a 5%, 5‐
year loan and utility rates escalate 2% per year. The LCOE can be compared to current or
expected rates. Even current systems in the NRV can be cost‐effective given the 25‐year
expected system life. Systems in Maryland and DC have lower payback and higher ROI
because of their RECs, but their LCOE are higher than in the NRV because of their higher
installed cost.
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Table 6.4 Solar PV Economic Analysis for NRV compared to MD, DC

System Overview:
• 5 kW system
• 25 year life
• 0.7%/Y module degradation

Financial Assumptions:
• Payback & ROI: No debt
• LCOE: 5 Year loan @ 5%,
2% annual rate increase

Incentives:
• 30% ITC included
• MD: 5Y REC @ $130/MWh
• DC: 5Y REC @ $250/MWh

Evolving Virginia State Policies for Renewable Energy
Because the upfront cost, revenues, and financial feasibility of renewable energy systems
depend on government policies, Virginia utility and energy policies will likely determine
the pace and amount of future solar development in the NRV. These policies are evolving
and each year the General Assembly considers a range of related bills. The political
process involved in preparing, lobbying, and debating policy options is dynamic. Utilities
yield significant political power in Virginia and other stakeholders and interests also affect
the process.
Regarding regulating renewable energy installations, the Department of Environmental
Quality (DEQ) has had authority since 2009. It developed “permit by rule” regulations for
large solar and wind projects, and through its Local Government (LOG) Workgroup,
developed model local ordinance for solar and wind installations. Appendix C describes
these regulations and model ordinances.
In summer 2013, DEQ convened a new stakeholder group to discuss renewable energy
policy options for the Commonwealth. Included among utility representatives and
renewable energy interests from across the state, the DEQ Small Solar Work Group
includes four NRV residents. The process aims to advance state policy for renewable
energy development. Box 6.7 highlights current state policies affecting solar and
renewable energy development. For a more detailed review of Virginia renewable energy
policy see Ivy Main’s October24, 2013 Power for the People column.
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Box 6.7 Virginia Policies Affecting Renewable Energy Development in the NRV
•
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•

Interconnection: utilities are required to interconnect net‐metered facilities up to 1% of the
utility’s peak load. Facilities must comply with interconnection rules for residential
customers up to 20 kW and commercial systems up to 500 kW. Customer-generators systems
must meet the major national safety and equipment standards, and they must have $100,000 of
liability insurance ($300,000 for systems greater than 10 kW) (homeowner’s insurance suffices).
The state also has interconnection rules for larger non-net metered systems.
Net metering applies to residential generating systems up to 20 kilowatts (kW) in capacity and
non-residential systems up to 500 kW in capacity (utilities may choose to offer net metering to
larger non-residential systems).
o Net metering is available on a first-come, first-served basis until the rated generating capacity
owned and operated by customer-generators reaches 1% of an electric distribution company's
adjusted Virginia peak-load forecast for the previous year.
o Monthly net excess generation (NEG) is carried forward to the next month. At the end of
each 12-month period, the customer has the option of carrying forward eligible excess NEG
to the next net metering 12-month period or selling the NEG to the utility. The amount of
credit to be carried forward to a subsequent net metering period may not exceed the amount
of energy purchased during the previous annual period. The investor-owned utility must pay
avoided cost (or higher if agreed upon).
o Net metering is also available to customers on time-of-use tariffs (with time-of-use
applicable NEG calculations).
o Any residential net-metering customer of Dominion Virginia Power having an electric
generation system with a capacity greater than 10kW and less than 20kW is required to pay
stand-by charges of $2.79/kW/month for distribution and $1.40/kW/month for transmission.
Dominion Virginia Power purchase rate program for customers that install solar PV systems. The
rate was approved at 15 cents per kWh with a 5-year contract. Both residential and nonresidential
customers are eligible for the program. The program is capped at 3 MW, with 60% of the capacity
reserved for residential customers and 40% reserved for nonresidential customers. Customers must
install a separate meter for the PV system and sell all of the generation back to Dominion.
Customers will pay a charge for the meter. Dominion owns applicable RECs.
Renewable Portfolio Goals: Virginia does not have a mandatory RPS but established the
following voluntary goals for renewable power as a percentage of base‐year sales: 4% in
2010‐15, 7% in 2016‐21, 12% in 2022‐24, and 15% in 2025. Eligible resources include new
and existing solar, wind, geothermal, hydropower (excluding pumped storage), wave, tidal, and
biomass energy. Onshore wind and solar are given double credit and offshore wind is triple credit.
Up to 20% of the goal can be met through research and development activities related to
renewable and alternative energy. Utilities can recover costs for RPS programs and get an
increased rate of return (profit) for each RPS goal attained but the 2013 amendment removed the
bonus after July 1, 2013, except for offshore wind and nuclear power facilities. The 2013 law also
stated PPA entered after July 1, 2013 transfer RECs to the participating utility.
Power Purchase Agreements: PPAs involve solar projects developed by a solar firm, which
owns, finances and maintains the project on a customer’s rooftop or property. The
customer has no up front costs but buys all produced solar energy at a fixed rate. The solar
firm is referred to as a 3rd party, distinct from the customer and the serving utility. Such
agreements have driven solar development in other states, including 90% of new
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residential solar in Arizona, 80% in Colorado, 67% in California, and 40% in Massachusetts.
After a lawsuit involving a large project at Washington & Lee University, Virginia enacted a
2013 law directing the SCC to conduct a two‐year pilot PPA program in DVP service area.
The program is limited to large systems between 50kW and 1 MW, but exempts non‐profit
501(3c) organizations from the minimum size limit. Residential systems would not meet
the minimum size limits.
Community and Agricultural Renewables Net Metering: The 2013 law providing for
agricultural net metering was described in box 6.4. It allows for agricultural businesses to
aggregate service meters and net‐meter power produced from solar and wind systems up
to 500 kW. The original bill included community‐scale system net metering as well, but
this provision was removed before final passage. The original language stated: “Community
net metering will allow a group of residential, commercial, industrial, and other customers to
establish an "eligible community customer" to act collectively to generate renewable energy for
their own use. Members of an eligible community customer may develop a net-metered system
that provides that excess generation by some members of the group will be used to offset
consumption by other members within the group. The generating capacity of an eligible
community customer's facility shall not exceed one megawatt at a single site.”
Property tax exemption: since 1977, Virginia has allowed any county, city or town to exempt or
partially exempt solar energy equipment or recycling equipment from local property taxes.
Residential, commercial or industrial property is eligible. Currently 21 jurisdictions offer the
exemption, including Pulaski County, the only NRV locality.
Solar rights: The Virginia Solar Easements Act of 1978 allows property owners to create binding
solar easements for the purpose of protecting and maintaining proper access to sunlight.
Effective July 1, 2008, community associations in Virginia generally may not prohibit a
homeowner from installing or using a solar energy collection device on their property. A
community association may, however, establish reasonable restrictions concerning the size,
place, manner of placement of individual solar devices or restrict the installation of solar devices
on common areas within the development served by the community association. This law does
not affect covenants that were in effect prior to July 1, 2008. A 2013 law requires any such
restrictions to be disclosed in resale disclosure documents.
Voluntary Solar Resource Development Fund (Public Benefit Fund): 15 states plus District
of Columbia have public benefit funds (PBF) that will produce by 2017 $7.7 billion to
support renewable energy development. The source of funds varies, but many provide a
surcharge on energy bills to build the fund. For example, in DC, a surcharge of $0.0015/kWh
is applied to electric bills. Virginia’s answer to the PBF movement was in 2011 to create the
Voluntary Solar Resource Development Fund. The fund solicits voluntary donations from
citizens, businesses, and others to support solar development. All utilities are required to provide
a link on their web site and information in their customer newsletters. The funding from the
program was to launch July 2013, but only a few hundred dollars have been donated, and the
future of the program is uncertain. An effective PBF requires a mandatory funding source.
Other policies: A number of other related Virginia policies are described at the Database of
State Incentives for Renewables & Efficiency website, including Clean Energy
Manufacturing Incentive Grant, Green Jobs Tax Credit, and the Utility Green Power
Purchase Option.
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Lessons from other regions and localities
There are many successful programs in states and localities to advance development of solar
and other renewable energy. Three are summarized here since they provide useful lessons
and opportunities for the NRV. Many of these programs are active in state with more
progressive renewable energy policy than Virginia.


Solarize Community Programs
As discussed under methods to reduce the upfront cost of solar, “Solarize” community
programs aim to provide community organization and education and bulk purchasing of
solar system components to promote local installations. First, used in Portland, Oregon, the
Solarize Community concept spread to statewide programs in Massachusetts, New York,
Connecticut, and Oregon, and many cities, including Brooklyn, Santa Barbara, and Madison.
The Solarize Mass conducted a pilot in four Massachusetts communities in 2011 and the
combination of community outreach and education and reduced prices from bulk purchase
(figure 6.15b), stimulated a significant growth in installations as shown in figure 6.15.a
(MCEC, 2012).

Figure 6.15a Growth in Solar installations as a result of Solarize program

Figure 6.15b Reduction in 2011 installed cost due to Solarize program
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Community‐scale Solar Development
Also introduced earlier are Community-scale projects with multiple individual owners living in
geographic proximity to the project and sharing the costs and benefits of ownership of the solar
project. Figure 6.16 gives a simple illustration of a Community Solar project. Local residents
create a community solar entity that hires a third party to install the panels. The entity may collect
tax incentives and SRECs if available. Electricity is sold to the local utility, and the proceeds
allocated by providing credits on the residents’ electricity bills. Such projects can provide
economies of project scale, which lowers per kW costs, and increase the opportunity for people to
invest in community solar who traditionally cannot (e.g., renters, residents with shaded property).
Community solar projects can tap unused space for solar arrays and provide broader participation
of solar development, dispersing costs and benefits. However, Farrell (2010) identifies several
barriers to Community Solar development, including traditional net metering rules, access to
incentives such as federal tax credits, securities rules for investments. In Virginia, traditional net
metering rules inhibit Community Solar, but enacting the Community Renewables Net Metering
law introduced in the 2013 General Assembly would eliminated this barrier.

Figure 6.16 Community Scale Solar: Investors (Residents) pool resources, arrange for tax
credits/incentives, have system installed, and credited by utility via net metering or PPA.

A good example is the Colorado Energy Collective, which developed the first Community
Solar project, a 77 kW ground‐mounted system owned by 20 residents in El Jebel, CO. The
project employed a PPA and was able to tap federal tax credits and other incentives. Figure
6.17 compares the system cost and payback per member to an individually owned system.

Figure 6.17 El Jebel Communty Solar vs. Individual ownership.
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Prospective Virginia Renewable Energy Policies
Virginia ranks 33rd among states in energy policies advancing development of solar and
renewable energy. This puts the state and the NRV at a disadvantage relative to other
places in growing renewable energy development and a renewable energy industry.
The following policy revisions could remove current barriers to renewable energy
development in the NRV:
1. Power Purchase Agreements: extend the current pilot program authorizing limited
PPAs in DVP service area to statewide. Revise capacity limits to include residential
scale systems.
2. Community‐scale net‐metering: extend the current agricultural net metering policy
to community‐scale projects
The following policy revisions could incentivize renewable energy development in the
NRV:
1. Change the current Voluntary Renewable Portfolio Goals to a Renewable Portfolio
Standard
2. Change the current Voluntary Solar Resource Development Fund to a ratepayer
supported Public Benefit Fund to be used to support state incentives for efficiency
and renewables.
Objectives and Strategies for Renewable Energy Development in the NRV
It will be challenging to develop the NRV potential for renewable energy quickly without
changes in state policy. Still, there are opportunities under current policy to begin the
process of community solar development and education.
6.a. Work with municipal utilities VTES and RED to develop high‐profile PPA projects on
public buildings.
6.a.1. As municipal utilities, VTES and RED are not subject to the same rules as APCO.
They may be able to enter into PPAs and other arrangements with their customers.
6.a.2. Two potential solar projects in VTES area are Blacksburg’s municipal buildings
and the MCPS elementary schools. A third potential project is a wind system at
the top of The Hill, Blacksburg’s municipal golf course. These community
renewable projects as PPAs could be funded by third party investors at little cost
to VTES or the Town.
6.a.3. Use successful projects in Blacksburg to inform similar projects in Radford, and
also be used to demonstrate benefits to influence state policies and APCO’s
initiatives.
6.b. Explore larger renewable energy development projects
6.b.1. Inventory and assess prospective sites for solar and wind development under
the state’s new agricultural net metering law
6.b.2 Inventory and assess prospective sites for solar development on large
commercial and institutional rooftops.
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6.c. Develop a public outreach program to inform residents about the current cost‐
effectiveness and pathways to renewable energy development
6.c.1. Form an NRV Renewable Energy Advancement Group
6.c.2. Partner with the public schools to hold outreach workshops about renewable
energy development
6.d. Start a pilot Solarize NRV program
6.d.1. Begin with one or two neighborhoods, such as Mount Tabor Meadows in
Blacksburg where houses have been constructed “solar‐ready”.
6.d.2. Through outreach events, generate interest for bulk‐purchase of solar
components and scale‐contracting with local installers.
6.d.3. Based on this pilot experience, expand the Solarize NRV to other
neighborhoods/communities.
6.e. Reflect local solar and renewable energy development goals in NRV local government
plans and ordinances
6.e.1. Include energy efficiency and renewable energy development in updates of local
comprehensive plans
6.e.2. Local governments with zoning should adopt model solar and wind ordinances
developed by DEQ to demonstrate commitment to removing barriers and
facilitating renewable energy development (see Appendix C).
6.e.3. Local governments should adopt state‐authorized property tax exemptions on
the value of renewable energy installations to demonstrate commitment to
facilitating renewable energy development
6.f. NRV localities and local groups should continue to lobby for more effective state
renewable energy policies and work with local utilities to advance the region’s
interest in renewable energy development.
7. Engage Multiple Parties in Creating a Culture of Clean Energy
Market forces will do much to drive the development of clean energy in the NRV. Rising
energy prices resulting from global markets and the transition to low‐carbon energy will
increase the cost of energy, but also the cost‐effectiveness of energy efficiency improvements
and local renewable energy development. The region can begin now to prepare for this
future, reduce future energy costs, and develop a local clean energy economy to attract new
business and serve not only the NRV, but also the larger Southwest Virginia region.
The implementation of this Plan to advance clean energy in the NRV requires four
elements: supportive state and local policies, local leadership, investment capital, and a
strong constituency to develop a culture of clean energy. That constituency includes:
 local governments and committee organizations to develop local energy efficiency
and renewable energy projects and outreach programs,
 municipal and investor‐owned utilities to design and implement procedures and
programs to enable and promote public and private investments in efficiency and
renewable energy,
 businesses and institutions to demonstrate efficiency and renewables projects,
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energy service and design firms to collaborate with local governments and
community organizations to deliver effective clean energy services,
financial institutions to provide innovative financing products to ease the upfront‐
cost barrier and promote energy efficiency and renewable energy projects,
colleges and universities to promote clean energy research, training, and business
development,
citizens and groups to advocate for clean energy and progressive local and state
energy policies and programs.

Section 3 and other parts of this plan identified many of these participants and the
foundation of potential support that already exists in the region. It is important that
these participants coordinate and collaborate their efforts to create a regional culture
of clean energy. Local and regional energy advisory committees or groups can help
this collaboration. Because of the diverse nature of clean energy development,
targeted coordination groups are likely to be more effective than a comprehensive
regional energy committee.
These individual groups could target specific sectors, constituencies, or projects, such
as utility programs, industrial efficiency, large commercial efficiency, local government
buildings and schools, churches, small businesses, colleges and universities, low‐income
households, residential energy retrofit, green building, solar project development, wind
and other renewables, transportation, and local energy policy.
These groups would aim to identify opportunities and potential partnerships to facilitate
clean energy development in that sector. The groups would likely convene for a short
time period, but the partnerships would be more long lasting. Coordinating such a level of
region‐wide dialogue would not be easy. It could be led initially by the NRV PDC with the
support of local governments, business groups like the chambers of commerce,
universities, community organizations like the Community Foundation, Sustainable
Blacksburg and Sustain Floyd, and others. Some groups could start with a local, even
neighborhood focus, and their lessons could be transferred to the community level.
Objectives and Strategies for Engaging Multiple Parties in Creating a Culture of
Clean Energy
7.a. Establish local and regional energy advisory committees and groups
7.a.1. Coordinate establishment of targeted groups through the NRV PDC, local
governments, and/or business or community organizations.
7.a.2. Form short‐term working groups targeting specific energy
sectors/sources/issues at appropriate regional/local/neighborhood scale.
7.a. 3. As appropriate, include community stakeholders on these working groups:
utilities, local government officials, colleges and universities, large employers,
small business, financial institutions, property managers, energy service
companies, non‐profit and faith‐based organizations, and citizen groups.
7.b. Develop partnerships to implement elements of the Regional Energy Plan
7.b.1. Primary stakeholders in these partnerships include utilities, local
governments, financial institutions, and energy service providers.
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8. Adopt Local Policies and Promote State Policies to Implement the NRV Regional
Energy Plan
This Plan identified weak state policy for clean energy as a critical barrier to advancing
clean energy in the NRV. Virginia ranks 33rd in solar development policy and 37th in
energy efficiency policy, far behind neighboring jurisdictions Maryland (2nd in solar, 9th
in efficiency), the District of Columbia (6th in solar, 27nd in efficiency), and North
Carolina (14th in solar, 22nd in efficiency). This puts Virginia and the NRV at a
competitive disadvantage in developing clean energy and attracting businesses
interested in locating where clean energy is available.
The cause of Virginia’s low efficiency policy ranking is its utility policy, including weak
demand‐side management (DSM) programs and lack of an effective public benefits fund
(ACEEE, 2012). The General Assembly did change rules on DSM criteria in 2012,
Dominion Virginia Power adopted a new DSM efficiency program in 2012, and APCO
will file for a new efficiency program in early 2014.
The state received above‐average rating for the energy requirements of its Uniform
Building Code, which traditionally has been ungraded to meet IECC energy standards
that are made more stringent every three years. The 2012 IECC standards are 15%
more efficient than 2009. However, the state Board for Housing and Community
Development (BHCD) has proposed not adopting the full requirements of the 2012
IECC. If approved, this would likely drop Virginia further in the efficiency policy
ranking.
The low state solar ranking is due to its lack of a mandatory renewable portfolio
standard and a mandatory public benefit fund and limitations on power purchase
agreements and community‐scale solar. As a result, Virginia ranks 30th in solar capacity
(with 10 MW) and Maryland ranks 14th (with 117 MW) and North Carolina 6th (208
MW) (IREC, 2013).
Previous sections identified opportunities for improving state and local policies related
to energy. Local governments can lead by example through their actions and policies.
However, NRV localities have not yet taken full advantage of opportunities for cost‐
effective energy efficiency improvements in municipal and school buildings. Local
government policy statements for energy are included in some comprehensive plans,
but they are very limited. Few NRV localities address energy use in their implementing
ordinances or capital improvement plans.
Pulaski is the only NRV locality to adopt a property tax exemption for the value of an
installed solar system, authority for which was established in 1977. Pulaski County has
adopted a commercial wind ordinance and Montgomery County has an ordinance
addressing residential scale wind systems. The Department of Environmental Quality
(DEQ) Local Government working group has developed model local ordinances for
small solar and small and large wind systems, but these have not yet been adopted in
the NRV (see Appendix C for links to the model ordinances).
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Objectives and Strategies for Adopting Local Policies and Promoting State Policies
to Implement the NRV Regional Energy Plan
8.a. Use local and regional energy advisory committees to develop and promote energy
policy initiatives
8.a.1. Working groups established under Principle 7 should focus on meaningful local
policy initiatives to advance clean energy.
8.b. Adopt local policies to advance clean energy
8.b.1. Incorporate energy into comprehensive plans and land use, housing, and
transportation elements.
8.b.2. Adopt local renewable energy model ordinances developed by DEQ
8.b.3. Adopt renewable energy property tax exemptions authorized by state code.
8.b.3. Incentivize beyond‐the‐code building energy efficiency through expedited
permitting and/or information programs.
8.b.3. Consider PACE and municipal utility on‐bill financing for efficiency retrofits
and renewables.
8.c. Promote state policies that advance community clean energy development.
8.c.1. Support full adoption of IECC 2012 standards in Virginia Uniform Code
8.c.2. Enhance state utility policies for utility demand‐side efficiency programs by
decoupling investor owned electric utility profits from sales (as is the case with
natural gas utilities) and easing qualification of efficiency measures included in
DSM programs.
8.c.3. Extend the current pilot program authorizing limited renewable Power
Purchase Agreements (PPAs) in DVP service area to statewide.
8.c.4. Revise PPA capacity limits to include residential scale systems.
8.c.5. Extend the current agricultural net metering policy to community‐scale
renewable energy projects
8.d. Develop local government legislative package in conjunction with Virginia Municipal
League and Virginia Association of Counties that promotes community clean energy
policies, including policies in 8.c. as well as:
8.d.1. Mandatory Renewable Portfolio Standard
8.d.2. Mandatory Public Benefit Fund to support state incentives for efficiency and
renewables (replace the current voluntary Solar Resource Development Fund).
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7. Regional Energy Plan Priority Strategies
This Regional Energy Plan has explored a wide range of data, lessons, principles, and
objectives to help move the New River Valley toward a clean energy future and play a
larger role in the coming low‐carbon economy. This transition can help reduce households’
future energy costs, retain energy dollars to stimulate the local economy, better attract new
businesses to the region, develop the NRV as a center of clean energy training and services,
and reduce the region’s energy impact on the environment.
This Plan has intended to take a long 20‐30 year view of the future prospects and opportunities.
A large number of objectives and strategies have been presented. Some of them call for short‐
term implementation, others will likely take more time to be realized. Priority strategies must
be judged on their technical, legal, political, economic and financial feasibility.
Appendix 7.A lists all of the objectives/strategies developed under the eight Principles of
this Plan. Highlighted are the short‐term, high priority strategies for consideration by the
Planning District Commission, local governments, and other stakeholders, including
implementation groups established to target specific energy source and consuming sectors.
Summary of the Regional Energy Plan’s Key Goals, Objectives and Strategies
The New River Valley Regional Energy Plan aims to:
1. Reduce future increases in energy expenditures
2. Expand clean energy markets, businesses, and training to enhance the region’s
competitiveness in the future clean energy economy
3. Improve future energy reliability
4. Reduce environmental impact of energy use
The Plan’s objectives to achieve these goals are to:
1. Improve energy efficiency of new and existing buildings
2. Develop distributed renewable energy systems
3. Curtail growth of transportation fuel costs through improved ride share and transit
programs, electric vehicle infrastructure, and efficient land use
4. Establish partnerships to expand clean energy education, financing, and market
development
5. Adopt state and local policies to enable and promote clean energy markets
The Plan’s priority strategies include:
1. Establishing an NRV Energy Advancement Group to oversee implementation
of the NRV REP, to
a. Monitor and communicate successful clean energy projects, programs, and
policies
b. Engage businesses, local governments, colleges and universities, and nonprofits
in developing innovative clean energy projects, programs and policies
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c. Facilitate public‐private‐nonprofit partnerships for clean energy education,
outreach, financing, and development
d. Develop and implement education and outreach programs in public schools and
civic organizations on reducing energy waste through energy conserving
behavior
e. Help promote a culture of conservation and clean energy in the NRV
2. Developing comprehensive building energy retrofit programs
a. Expand weatherization assistance program (WAP) for low‐income homeowners
by promoting increased federal and state funding
b. Replace CAFE2 with Home Performance with ENERGY STAR (HPwES) services
for moderate‐income homeowners through innovative financing mechanisms
c. Target NRV residential retrofit program efforts to older, less‐efficient homes
dependent on more costly electricity/fuel oil/ propane. Within this group, first
target more vulnerable low‐income and elderly rural households
d. Expand retrofit programs to multifamily and rental housing and commercial
buildings
e. Engage local participation in APCO DSM Energy Efficiency program filing,
including HPwES, WAP, Energy Solutions Training Center, and municipal utilities
3. Developing distributed renewable energy projects
a. Develop pilot projects with municipal utilities VTES and RED to demonstrate
renewable energy power purchase agreement (PPA) projects on local
government and nonprofit organization buildings/lands
b. Establish a pilot “Solarize NRV” program, beginning with one or two
neighborhoods
c. Inventory and assess prospective sites for solar and wind development under
the new agricultural net metering law, and for solar development on large
commercial and institutional rooftops and parking lots
4. Work with landowners and agricultural businesses and identify specific project
opportunities and business plans for development
5. Curtailing increases in transportation energy costs
a. Assess current mobility options for rural residents, other than single‐occupancy
vehicle, including RIDE Solutions, VT Alternative Transportation, Blacksburg and
Radford Transit, SmartWay Bus, and other programs
b. Continue to support existing transit systems and expand their service as possible
c. Local governments adopt planning, incentive, and/or regulatory policies for
urbanizing development nodes that provide for mixed use, density, and
pedestrian‐friendly compact development
d. Anticipate the growing electric vehicle market by expanding the network of
public and private EV charging stations in the NRV
6. Forming partnerships to explore innovative clean energy projects and
programs
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a. Form partnerships focusing on specific project or program initiatives, related to
plan strategies, including local government policies, building retrofit programs,
renewable energy development, transportation, energy information, and others.
b. Key participants in these partnerships include investor‐owned and municipal
energy utilities, local governments, public school systems, large employers, small
businesses, energy service companies and building contractors, financial
institutions, chambers of commerce, and nonprofit organizations.
7. Adopting local energy policies and promoting state policies to advance clean
energy development in the NRV
a. Incorporate energy concerns and opportunities into local comprehensive plans
and land use, housing, and transportation elements.
b. Adopt local renewable energy model ordinances developed by DEQ
c. Adopt local renewable energy property tax exemptions authorized by state code
d. Explore a pilot PACE financing program for commercial buildings in one or more
NRV jurisdictions
e. Support full adoption of IECC 2012 standards in Virginia Uniform Code
f. Encourage and incentivize beyond‐the‐code energy certification (such as Earth
Craft, Energy Star, and LEED) through streamlined permitting, density bonuses,
and/or other means
g. Develop state legislative package recommendations that promote community
clean energy policies, including utility demand‐side efficiency programs,
statewide renewable energy PPAs, residential scale PPAs, community‐scale
renewable energy net metering, and mandatory Renewable Portfolio Standard
and Public Benefit Fund.
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Appendix 7.A
New River Valley Regional Energy Plan Principles, Objectives and Strategies
(bold‐italic indicate priority strategies)

1. Position the New River Valley Economy for an Affordable, Reliable, and Clean Energy Future
1.a. Reduce growth of energy expenditures and impacts on households and retain energy dollars for local purchases and
investment.
1.a.1. Expand building efficiency programs in residential and commercial sectors to reduce long‐term energy costs (see
Principle 5).
1.a.2. Develop transportation and land use options that reduce auto‐dependence and reduce long‐term energy costs (see
Principles 2, 3).
1.a.3. Develop cost‐effective renewable energy systems to reduce long‐term energy costs (see Principle 6).
1.b. Make the NRV the clean energy center of Southwest Virginia to develop the local economy, attract new business, and
increase the region’s competitiveness in the future clean energy economy.
1.b.1. Develop business expertise and markets for energy efficiency improvements and renewable energy (see Principles 5,
6).
1.b.2. Use colleges/universities and local entrepreneurship to establish NRV as Clean Energy Model for SW Virginia
through education/training, energy services, research to develop new technologies, and start‐up companies.
1.b.3. Attract internal and external investment capital to develop and implement clean energy technologies including
efficiency improvements, renewable energy development, electric vehicle charging infrastructure, smart grids, energy
storage, and other technologies.
1.c. Enhance energy reliability through improved infrastructure and local distributed energy sources.
1.c.1. Develop neighborhood‐, farm‐, campus‐, and community‐scale distributed energy production and storage systems (see
Principle 6).

2. Help Preserve Rural Living Choices through Energy Improvements
2.a. Improve rural building efficiency and conservation behavior to reduce energy expenditures
2.a.1. Target NRV residential retrofit program efforts to older, less‐efficient homes dependent on more costly
electricity/fuel oil/ propane. These are the most cost‐effective retrofits and the easiest to finance. Within this
group, first target more vulnerable lower income and elderly rural households. See Principle 5.
2.a.2. Develop and implement education and outreach programs in public schools and civic organizations on reducing
energy waste through energy conserving behavior
2.b. Develop rural‐ and farm‐based renewable energy production
2.b.1. Inventory and network existing rural‐ and farm‐based energy production activities in the NRV
2.b.2. Working with landowners and agricultural businesses, develop specific project opportunities and business plans for
project development.
2.b.3. Engage university and college students and faculty in formulating project development and business plans.
2.c. Provide mobility improvement options for rural residents
2.c.1. Assess current mobility options, other than single‐occupancy vehicle, including RIDE Solutions, VT Alternative
Transportation, Blacksburg and Radford Transit, SmartWay Bus, and other programs.
2.c.2. Enhance existing program outreach and expand service to rural residents.

3. Enhance Livability and Efficiency of Urban Town and Village Living
3.a. Slow the growth of energy expenditures by improving existing urban building efficiency and reducing energy waste through
conservation behavior.
3.a.1. Target NRV residential retrofit program efforts to older, less‐efficient homes dependent on more costly
electricity/fuel oil/ propane. These are the most cost‐effective retrofits and the easiest to finance. Within this
group, first target more vulnerable low‐income and elderly rural households (see Principle 5).
3.a.2. Expand building retrofit programs to multifamily and commercial buildings.
3.a.3. Develop and implement education and outreach programs in public schools and civic organizations on reducing
energy waste through energy conserving behavior
3.b. Encourage and incentivize energy efficiency in new development beyond the building code, including EarthCraft, Energy
Star, PassivHaus, and LEED certified homes and businesses.
3.b.1. Local governments incentivize green energy efficient building development projects with expedited reduced‐rate
permitting.
3.b.2. NRV Energy Committee or other group inventory and communicate successful current and future energy efficient
development in the region.
3.c. Enhance walkability through pedestrian‐friendly, compact, and mixed use land development
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3.c.1. Local governments adopt planning, incentive, and/or regulatory policies for urbanizing development nodes that
provide for mixed use, density, and pedestrian‐friendly compact development.
3.c.2. NRV Energy Committee or other group inventory and communicate successful current and future mixed
use/pedestrian friendly development in the region.
3.d. Improve intra‐ and inter‐community and regional transit opportunities in the NRV
3.d.1. Continue to support existing transit systems and expand their service as possible
3.d.2. Support existing transportation links outside the region, including the SmartWay Bus and MegaBus.
3.d.3. Support passenger rail service to Roanoke
3.e. Anticipate the growing electric vehicle market by developing a network of public and private EV charging stations in the
NRV

4. Reduce Environmental Impact of Energy Use
4.a. Improve energy efficiency in buildings, industry, and transportation to reduce cradle‐to‐grave environmental impact of energy
sources.
4.a.1. Implement strategies under Principles 3 and 5.
4.b. Foster a culture of conservation in the NRV to reduce energy waste through improved energy consuming behavior by
consumers, households, businesses, and institutions.
4.b.1. Develop and implement education and outreach programs in public schools and civic organizations on reducing energy
waste through energy conserving behavior
4.c. Replace high‐impact energy sources with low‐impact energy sources
4.c.1. Encourage utility providers to transition to low‐impact energy sources
4.c.2. Develop distributed renewable energy systems in the NRV (see Principle 6).

5. Improve Building Efficiency starting with Residential Retrofit
5.a. Expand existing programs for residential energy retrofit
5.a.1. Expand weatherization assistance program for low‐income homeowners by promoting increased federal and state
funding
5.a.2. Replace CAFE2 with HPwES services for moderate‐income homeowners through innovative financing mechanisms
5.a.3. Expand retrofit programs to multifamily and rental housing and commercial sector
5.b. Explore new partnerships and financing arrangements for residential and commercial building energy retrofits
5.b.1 Promote local participation in APCO DSM Energy Efficiency program filing, including CHP, VHPwES, WAP, VTES, and
RED.
5.b.2 Explore a PACE financing program for commercial buildings in one or more NRV local government jurisdictions
5.c. Promote advanced energy efficiency in new building design and construction
5.c.1. Support full adoption of IECC 2012 standards in Virginia Uniform Code
5.c.2. Ensure enforcement of upgraded uniform state building energy codes
5.c.3. Encourage and incentivize beyond‐the‐code energy certification such as EarthCraft, Energy Star, PassivHaus, and LEED.
5.d. Create a culture of building energy efficiency and conservation
5.d.1. Make energy retrofit easy, attractive, profitable, and the social norm through removal of barriers, attractive financing,
and social marketing.

6. Develop Renewable Energy Systems
6.a. Work with municipal utilities VTES and RED to develop high‐profile PPA projects on public buildings. As municipal utilities,
VTES and RED are not subject to the same rules as APCO. They may be able to enter into PPAs and other arrangements with
their customers.
6.a.1. Two potential solar projects in VTES area are Blacksburg’s municipal buildings and the MCPS elementary schools. A
third potential project is a wind system at the top of The Hill, Blacksburg’s municipal golf course. These community
renewable projects as PPAs could be funded by third party investors at little cost to VTES or the Town.
6.a.2. Use successful projects in Blacksburg to inform similar projects in Radford, and also be used to demonstrate benefits to
influence state policies and APCO’s initiatives.
6.b. Explore larger renewable energy development projects
6.b.1. Inventory and assess prospective sites for solar and wind development under the state’s new agricultural net metering
law
6.b.2 Inventory and assess prospective sites for solar development on large commercial and institutional rooftops.
6.c. Develop a public outreach program to inform residents about the current cost‐effectiveness and pathways to renewable
energy development
6.c.1. Form an NRV Renewable Energy Advancement Group
6.c.2. Partner with the public schools to hold outreach workshops about renewable energy development
6.d. Start a pilot Solarize NRV program

7‐5

6.d.1. Begin with one or two neighborhoods, such as Mount Tabor Meadows in Blacksburg where houses have been
constructed “solar‐ready”.
6.d.2. Through outreach events, generate interest for bulk‐purchase of solar components and scale‐contracting with local
installers.
6.d.3. Based on this pilot experience, expand the Solarize NRV to other neighborhoods/communities.
6.e. Reflect local solar and renewable energy development goals in NRV local government plans and ordinances
6.e.1. Include energy efficiency and renewable energy development in updates of local comprehensive plans
6.e.2. Local governments with zoning should adopt model solar and wind ordinances developed by DEQ to demonstrate
commitment to removing barriers and facilitating renewable energy development. See Appendix C.
6.e.3. Local governments should adopt state‐authorized property tax exemptions on the value of renewable energy
installations to demonstrate commitment to facilitating renewable energy development
6.f. NRV localities and local groups should continue to lobby for more effective state renewable energy policies and work with
local utilities to advance the region’s interest in renewable energy development.

7. Engage Multiple Parties in Creating a Culture of Clean Energy
7.a. Establish local and regional energy advisory committees and groups
7.a.1. Coordinate establishment of targeted groups through the NRV PDC, local governments, and/or business or community
organizations.
7.a.2. Form short‐term working groups targeting specific energy sectors/sources/issues at appropriate
regional/local/neighborhood scale.
7.a. 3. As appropriate include community stakeholders on these working groups: utilities, local government officials, colleges
and universities, large employers, small business, financial institutions, property managers, energy service companies,
non‐profit and faith‐based organizations, and citizen groups.
7.b. Develop partnerships to implement elements of the Regional Energy Plan
7.b.1. Primary stakeholders in these partnerships include utilities, local governments, financial institutions, and energy
service providers.

8. Adopt Local Policies & Promote State Policies to Implement the NRV Regional Energy Plan
8.a. Use local and regional energy advisory committees to develop and promote energy policy initiatives
8.a.1. Working groups established under Principle 7 should focus on meaningful local policy initiatives to advance clean
energy.
8.b. Adopt local policies to advance clean energy
8.b.1. Incorporate energy into comprehensive plans and land use, housing, and transportation elements.
8.b.2. Adopt local renewable energy model ordinances developed by DEQ
8.b.3. Adopt renewable energy property tax exemptions authorized by state code.
8.b.3. Incentivize beyond‐the‐code building energy efficiency through expedited permitting and/or information programs.
8.b.3. Consider PACE and municipal utility on‐bill financing for efficiency retrofits and renewables.
8.c. Promote state policies that advance community clean energy development.
8.c.1. Support full adoption of IECC 2012 standards in Virginia Uniform Code
8.c.2. Enhance state utility policies for utility demand‐side efficiency programs by decoupling investor owned electric utility
profits from sales (as is the case with natural gas utilities) and easing qualification of efficiency measures included in
DSM programs.
8.c.3. Extend the current pilot program authorizing limited renewable Power Purchase Agreements (PPAs) in DVP service area to
statewide.
8.c.4. Revise PPA capacity limits to include residential scale systems.
8.c.5. Extend the current agricultural net metering policy to community‐scale renewable energy projects
8.d. Develop local government legislative package in conjunction with Virginia Municipal League and Virginia Association of
Counties that promotes community clean energy policies, including policies in 8.c. as well as:
8.d.1. Mandatory Renewable Portfolio Standard
8.d.2. Mandatory Public Benefit Fund to support state incentives for efficiency and renewables (replace the current voluntary
Solar Resource Development Fund).
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Appendix A: Additional NRV Energy Data Figures
A.1

NRV Electricity by County, 2008‐13, TWh
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Figure A.1 Montgomery County consumes about 54% of NRV electricity
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NRV APCO Electricity Expenditures by County,
2008‐2012 (2013 based on Jan‐May data), $million
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Figure A.2 Montgomery County has 50% of NRV electricity expenditures
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A.3

Figure A.3 Blacksburg increase due to Virginia Tech switch to more natural gas
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Figure A.4 Christiansburg industry reduced NG cost due to lower rate structure
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A.5

New River Valley Vehicle Fuel Use, 2005‐2011
million gallons
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Figure A.5 Transportation fuel use estimated from VMT and vehicle type has remained constant for
several years

Hea ng Fuel varies by Urban/Rural
A.6
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Figure A.6 NRV residential primary heating fuel is electricity in 62% of households, utility gas and petro fuels each
16%, but this varies in urban and rural areas, as shown for Radford City and Floyd County.

A‐3

Figure A.7: A. Virginia Tech Electric Service area (in blue) within Blacksburg and B. Radford City boundaries served by Radford
Electric Department
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Figure A.8: ATMOS service area within the NRV (inset left: ATMOS service area within Blacksburg)
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Monthly Average Wind Speeds, Virginia Tech Airport
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Figure A.9 Average monthly ground‐level wind speeds at Virginia Tech airport indicate “poor” potential even in
relatively windy winter months. Only potential is on ridge tops shown in figures 2.14‐15. However, this does show
annual regional wind patterns that apply to those ridge tops and the more prominent winter winds complement the
region’s solar resource that is higher in spring, summer and fall. (Source: Penny, et al. 2013)
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Appendix B: Data Analysis Methods
Section 2 New River Valley’s Energy Profile is based on a range of data on energy consumption
and expenditures provided by utilities, census data from the American Community Survey
(ACS), data on renewable energy projects from the State Corporation Commission (SCC) and
Department of Mines, Minerals and Energy (DMME), and transportation fuel estimates based on
vehicle miles traveled (VMT) data from Virginia Department of Transportation (VDOT). Most
of these data were reported as given, but some analysis was required for utility and VMT data,
and this appendix explains these methods.
Utility Data. For purposes of this study as well as previous local energy planning studies in the
region, since 2006 the investigator has obtained on several occasions data from utilities on
electric and gas energy sales and expenditures dating back to the year 2000. Utilities include
AEP/Appalachian Power (APCO), Virginia Tech Electric Service (VTES), and Radford Electric
Department (RED) for electricity data, and ATMOS Energy for natural gas data. Data are broken
down by consuming sector (i.e., residential, commercial, industrial, etc.) and county, town, and
city jurisdiction.
These data have improved in quality and reliability, and recent data runs by the utilities are quite
reliable. The most reliable data on energy sales and consumption come from VTES dating back
to the year 1990. However, careful analysis of data provided by other utilities indicated some
data anomalies that raised question about reliability.
For example, ATMOS natural gas data prior to 2006 was not provided by jurisdiction and
estimates made from those data for the first greenhouse gas emission inventory for Blacksburg
were shown to be unreliable. Newer natural gas data runs (2006-11 and 2011-12) for volume and
expenditures by sector and jurisdiction better fit the needs of this study. However, changes
occurred in customer categories for industrial and other large users (labeled “transportation” in
ATMOS data) in 2011-12 and these data were combined to show consistent trends through the
time series 2006-2012.
APCO data were obtained at four different times: in 2006 for 2000-06 time series (for
Blacksburg only), in 2010 for 2006-2010, in 2012 for 2009-2012, and in 2013 for 2012-2013.
Many thanks to George Simmons from APCO for facilitating these data runs for us. The quality
of these data has improved with each data run. The 2006-2010 data were problematic for
commercial and public sectors, so we were able to use only residential data in previous studies.
The 2009-2012 data were problematic for 2009. We were able to overlap the different data runs
to estimate a times series for the sectors and jurisdiction from 2008 to mid-2013, but not earlier.
For electricity consumption we were able to combine APCO data with VTES and RED (RED
does not have data available before 2008) to produce total NRV electricity consumption.
Electricity expenditures data is provided for APCO only and is based on dollar revenues from
sales by sector and jurisdiction.
Data for transportation fuels is not available, so estimates need to be estimated based on VMT.
VDOT provides VMT by road type, vehicle type, and jurisdiction each year based on vehicle
counts. VMT data can be used to approximate fuel use based on estimates of miles per gallon
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(mpg) by vehicle type. Then fuel use can be converted to energy expenditures based on fuel
prices for that data year. In other words:

Transportation expenditures = VMT ÷ mpg x $/gallon
Although VMT data are given for large and small vehicles, they do not differentiate passenger
vehicles, which constitute the largest share of VMT, by type or age, and type and age are
necessary to estimate mpg. It is possible to use national averages for passenger vehicle type and
age, but studio class students conducted a count of passenger vehicle type and age in employer
and commercial parking lots throughout the NRV to obtain a distribution estimate of age and
type to better approximate NRV passenger vehicle mpg.
Unfortunately, no good actual or proxy data is available for other commercial energy fuels, such
as propane, fuel oil, and wood. The only information to estimate these heating fuels comes from
the U.S. Census American Community Survey data on primary heating fuel, and these are given
in Appendix A Fuel oil is given as primary fuel by 12% of NRV survey respondents, wood by
6% and propane by 4%.
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Appendix C:
Virginia State and Local Regulation of Renewable Energy Projects
1. Virginia State Regulation of Renewable Energy Projects
Virginia Department of Environmental Quality (DEQ) authority over renewable energy
projects is set forth in the 2009 Small Renewable Energy Projects statute, which directed
DEQ to develop permit by rule (PBR) regulations for wind, solar, combustion based and
water related resources if the Department determined that one or more such permits by
rule would be necessary for the construction and operation of small renewable energy
projects.
The following links are to the 2009 statute and the PBR regulations:
•
•
•
•
•

2009 Small Renewable Energy Project Statute
Small Renewable Energy Project (Wind) Permit by Rule (9VAC15‐40)
Small Renewable Energy Project (Solar) Permit by Rule (9VAC15‐60)
Water Related Energy Permit by Rule Withdrawn
Small Renewable Energy Project (Combustion) Permit by Rule (9VAC15‐70)

2. Model Local Ordinances for Renewable Energy Projects
A Local Government Outreach Group (LOG) convened by the Virginia Department of
Environmental Quality (DEQ) has developed model local ordinances for wind and solar
renewable energy projects in Virginia. The group is a partnership of local government, state
government, industry, academia and environmental advocates whose goal was to develop
tools to help make renewable‐energy projects a reality.
Before the formation of the outreach group, numerous questions had been raised about
how local governments might address citizen concerns on wind energy development. The
group, chaired by DEQ Director David K. Paylor, began work in spring 2010.
The outreach group first drafted a utility‐scale model wind ordinance, which includes
suggested provisions, as well as footnoted discussions of key issues and alternatives for
addressing those issues. This model is a resource that local governments and citizens may
consult when considering a utility‐scale wind ordinance for a community.
In December 2012, additional model ordinances were completed for community‐scale and
residential‐scale wind projects, as well as for larger and smaller solar projects.
The model local ordinances for wind and solar energy projects were developed because of
differences in the responsibilities of the state and local governments. The Commonwealth
is responsible for the natural‐resource impacts of construction and operation of renewable
energy projects, while local governments are responsible for other issues, such as:
• Siting, including land use and zoning.
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• Health and safety, including setbacks, noise and building codes.
• Decommissioning, including financial assurance.
Links to the model ordinances are given below:
Model Wind Ordinances:
• Model Utility Scale Wind Ordinance
• Model Community Scale Wind
• Model Residential Scale Wind
• Research Studies and Other Resources
• Evaluating Sources on Wind Energy
Model Solar Ordinances:
• Larger Scale Solar Model
• Smaller Scale Solar Model
• Solar Tax Exemption Model
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