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The New River Valley Regional Energy Plan:
Prepare for the Future and Lead Southwest Virginia to Affordable Clean Energy
This Regional Energy Plan provides a framework for the New River Valley to prepare for the
future and lead Southwest Virginia to affordable clean energy over the next 10‐20 years. It
describes the current energy supply and consumption patterns of the region. These patterns show
the significant growth of energy costs in the last eight years due to price increases for electricity
and petroleum fuels. Nearly all of the $½ billion spent by energy consumers for fuels and
electricity leaves the region immediately before the dollars can circulate in the local economy and
create economic and employment benefits. These costs are expected to continue to increase as a
result of higher prices due to global petroleum markets and probable environmental protection
costs on coal‐fired power plants, the source of more than 70% of the region’s electricity.
The global and national energy economy is evolving quickly as a result of growing
international oil markets and efforts to reduce carbon emissions to mitigate climate change.
This evolution will mean more costly fossil fuel energy. As a result, the most promising
energy future is so‐called “clean energy,” characterized by efficiency of use and low‐carbon
energy sources, especially renewable energy. Households, communities, and local economies
that are frontrunners in the evolution toward clean energy will be advantaged not only in
lower future energy costs, but in financial security and economic opportunities.

This Plan suggests that the New River Valley needs to prepare for this future of more costly
conventional energy by investing in energy efficiency improvements and development of local
energy sources. By doing so, the region can reduce the impact of future energy price increases;
retain energy dollars to stimulate the local economy; and grow a clean energy research,
training, and services sector to serve not only the NRV but the entire southwest Virginia.

There are many factors affecting the future of NRV energy that are beyond the control of
local initiatives; some of these factors may favor clean energy, some may not:
 Energy prices set by domestic and global markets for oil, natural gas, coal, and biomass
fuels and installation costs for energy efficiency and nuclear, solar and wind systems.
Higher conventional energy prices and lower efficiency/renewables costs advance
clean energy; lower conventional energy prices and higher clean energy costs do not.
 Decisions by utilities servicing the region regarding their regulated prices, energy
sources and fuel mix, and encouragement of distributed energy efficiency and renewable
systems, decisions that are driven by market conditions and state and federal directives.
 Federal energy policies affecting environmental regulations on fossil and nuclear
sources; efficiency and renewables standards; and relative subsidies for fossil energy,
nuclear power, and efficiency and renewables.
In addition, transforming the NRV energy patterns to achieve a clean energy future with its
economic, social, and environmental benefits, requires overcoming certain inherent
cultural, financial, political, and policy barriers in the region and state:
 A clean energy future requires a “culture of conservation” to prompt personal,
household, business, neighborhood, community, and local government decisions for
clean energy investments and behavior. Cultural change is not easy.
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Transformation to more efficient buildings and renewable energy systems requires
attractive financing mechanisms, generating individual and community investment,
and attracting additional investment from outside the region.
Motivating a culture of conservation and attracting investment requires wide community
participation and leadership from businesses, households, and local governments.
Other regions have been successful in moving toward clean energy, but they have
had state mandates and incentives to drive the transition through market
investment. Virginia lags behind other states in clean energy policy, ranking 37th in
energy efficiency policy and 33rd in renewable energy policy. Until Virginia adopts
more progressive clean energy policies, it will be difficult for the New River Valley to
attract clean energy investment to compete with regions in other states.

This 10‐20‐year Plan promotes overcoming these barriers through innovative programs for
education, investment, partnerships, and improved state energy policy. It also suggests that
the region can take immediate steps toward a clean energy future within current state policy,
albeit at a slower pace than with more supportive policies. The region is blessed with
opportunity for cost‐effective efficiency and renewable energy potential, excellent clean
energy education and training programs, a major energy research university, industrial and
institutional models dedicated to advancing clean energy in their operations, and a core of
local governments and community organizations pledged to advance clean energy.
This Plan is framed around Eight Principles, the product of a year‐long discussion by NRV
Livability Initiative’s Energy Working Group and other Livability Initiative public
involvement surveys and stakeholder meetings. The following principles emphasize local
economic development of energy services and training, preserving lifestyle choices, energy
efficiency improvement, local renewable energy development, and strategic partnerships
to creative a culture of clean energy by adopting policies and programs that reduce barriers
and promote implementation.
Eight Principles of the New River Valley Regional Energy Plan

1. Position the New River Valley Economy for an Affordable, Reliable, and
Clean Energy Future
2. Help Preserve Rural Living Choices through Energy Improvements
3. Enhance Livability and Efficiency of Urban Town and Village Living
4. Reduce Environmental Impact of Energy Use
5. Improve Building Efficiency beginning with Residential Retrofit
6. Develop Renewable Energy Systems
7. Engage Multiple Parties in Creating a Culture of Clean Energy
8. Adopt Local Policies and Promote State Policies to Implement the NRV
Regional Energy Plan
This document first describes the region’s energy consumption and cost trends as well as
principal players in NRV energy. It then summarizes the key lessons from this information
in section 4. Section 5 discusses the results of the Livability Initiatives public involvement
process regarding energy. Finally, sections 6 and 7 use the Eight Principles to present the
Plan’s objectives, strategies, and recommendations.
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2. The Energy Profile of the New River Valley
The New River Valley is predominantly a rural region with a population of 177,000 at an
average density of 123 people per square mile, about 60% of the state average. The region
has several small towns, as well as growing urbanized centers in central Montgomery
County (Blacksburg and Christiansburg) and Radford City. Average household income is
about $46,000 compared to the state average of $65,000, and poverty rates range by
locality from 8.5‐11.1% compared to the state average of 7.5%. Major employers are
Virginia Tech, Radford University, local governments and school systems, health care
providers, and several manufacturing and service firms, including the following with more
than 500 employees: Volvo, Celanese, Moog, Echosphere, Alliant, Rowe, Kollmorgen,
Walmart, and Bae Systems (NRV Databook, 2013).

Recent trends in energy use and expenditures

Energy is provided from a diverse set of suppliers of electricity, natural gas, and petroleum
products (gasoline, diesel fuel, fuel oil, and propane) to NRV households, commercial and
institutional establishments, industry, and transportation. Below, we look at the three
primary energy sources, as well as coal, and review progress in energy efficiency and
renewable energy in the NRV. In the next section, we review the principal players in NRV’s
energy picture.
Electricity

Electricity is supplied primarily from Appalachian Power Company (APCO), a division of
American Electric Power (AEP). Municipal utilities serve Radford (Radford Electric
Department (RED)) and a portion of Blacksburg (Virginia Tech Electric Service (VTES)),
and the Craig‐Botetourt Electric Coop (CBEC) serves a very small area of northeast
Montgomery County. These local utilities purchase wholesale power from APCO and
distribute it to their customers. VTES serves Virginia Tech and the older, denser central
part of the Town of Blacksburg east of the university. RED serves the area within the City of
Radford that extends from the New River to I‐81 (see Appendix A‐7 for maps of the service
areas). Classified as municipal utilities and coops, VTES, RED, and CBEC are not subject to
the rules of the State Corporation Commission that regulate APCO’s activities. VTES and
RED supply about 20% of the region’s retail electricity and APCO supplies 80%, but about
97% of the region’s electricity comes from APCO generating facilities.

APCO has local generating facilities at Claytor Lake hydroelectric dam (750 MW) and Glen
Lyn coal‐fired power plant (330 MW). RED has a 1‐MW hydro plant at the Little River Dam
and VTES has a 6.5‐MW cogeneration facility on campus, both of which supplement their
supplies. Nearly all of APCO power is generated at AEP power plants outside the region and
the state. Its fuel mix at its power plants has long been dominated by coal, but the utility is
closing some coal‐fired plants (including Glen Lyn in 2014) and is adding natural gas
generation. APCO’s fuel mix for electricity in 2012 was 72% coal, down from 84% in 2010
and 89% in 2006. APCO’s remaining mix in 2012 was 14.5% nuclear, 11.7% natural gas,
1.3% wind, and 0.6% hydro (APCO, 2013). For 2015, APCO expects its mix to be 65‐67% coal,
20‐21% natural gas, and 10‐12% renewables (R. Jefferson, APCO, DEQ Small Solar WG).
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NRV electricity consumption trends by sector from 2008 through 2013 are shown in figure
2.1. (2013 figures are estimated based on the first five months of the year compared to the
same period in 2012.) Figure A.1 in appendix A gives consumption by locality. Montgomery
County consumes about 50%, and the region’s residential sector about 40%, of the region’s
2,500 tera‐Watt‐hours (TWh).

Total NRV consumption has remained relatively constant from 2008‐2013. The colder
winter of 2010 resulted in record electricity consumption because of the dominance of
residential electric heating in the NRV. The milder heating seasons in 2011 and 2012
reduced residential and total consumption, but the cold 2013 winter increased
consumption, and 2013 is likely to beat the 2010 record. Annual residential consumption
increased 16% in January‐May 2013 compared to the same period in 2012.
2.1

Figure 2.1: Nearly half of electricity consumption is residential which is fairly constant
except for cold winter years due to heavy reliance on electricity for residential heating

While electricity consumption has remained relatively constant, except some variation with
weather, the cost for electricity has not. This is because electricity rates have increased
significantly since 2005. Figure 2.2 shows expenditures for APCO electricity by sector.
(Figure A.2 gives these expenditures by locality.) Because residential rates are considerably
higher than rates for large users, figures 2.2 and 2.3 show that the residential share of
expenditures is not proportional to consumption. While residential electricity use increased
16% from January‐May for 2013 compared to the same period in 2012, expenditures
increased 27%. That’s a $270 increase on a $1000 winter electricity bill. APCO residential
rates increased 35% from 2005 to 2011, and another 14% from 2011 to 2013.
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Figure 2.2: Although consumption has been relatively constant, cost of electricity has
increased significantly due to rising electricity rates

Since VTES and RED buy wholesale power from APCO and sell it to their customers, their
rates follow APCO rate trends and are slightly higher. They market about 20% of NRV
electricity. Including APCO, VTES and RED, total NRV electricity expenditures for 2013 are
likely to be more than $250 million.

Prior to 2005, the region was blessed with relatively low energy prices, especially
electricity rates that were about half of the national average. Because of these low rates,
electricity became the preferred residential heating source in the region, where it is still the
primary heating fuel for more than 60% of households (see figure A.6). However, these low
rates did not attract much electricity‐dependent industry to the region: industry uses only
about 25% of NRV electricity (figure 2.1). But residential electricity rates have nearly
doubled since 2005 to about the national average because of APCO rate increases
prompted by higher generating fuel costs and mandated environmental controls at its coal‐
fired power plants outside of the region. Rates dropped slightly in 2011 but have continued
to increase since.
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Natural Gas
Natural gas is supplied by ATMOS Energy in distinct service areas in central communities of
Radford, Blacksburg, Christiansburg, Dublin, Pulaski, and Fairlawn (see Appendix A‐8 for
map of ATMOS service areas). No gas service is provided in Floyd and Giles counties (except
for a dedicated pipeline to the Celanese plant in Narrows in Giles County where Columbia
Gas is expanding the pipeline to allow Celanese to convert from coal to natural gas).
Natural gas trends in the NRV are somewhat different from electricity and petroleum fuels.
Like these other sources, consumption levels have not increased in the past several years,
as shown by sector in figure 2.3.
2.3

Figure 2.3: More than half of natural gas consumption is by industry and large users
while residential use is only 13% and has been relatively constant.

However, unlike electricity, industrial, institutional and other large users dominate use
with about 65% of NRV consumption in 2012; the commercial sector used about 20% and
the residential sector only 13%. Blacksburg consumption increased 20% in 2012 (see
figure A.3 consumption by service area) due to Virginia Tech’s greater use of natural gas. In
fiscal year 2013 (July 2012‐June 2013) compared to 2012, the university used 30% less
coal and 350% more natural gas than in FY 2012. The university is working with ATMOS to
enlarge its pipeline to the VT power plant to provide the option for further conversion from
coal to gas.
Of course, this conversion from coal to natural gas not only at Virginia Tech, but also at the
Celanese plant in Giles County and in APCO’s fuel mix, has been the result of the declining
price of natural gas relative to coal. Natural gas prices have declined since 2008 due to a
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20% increase in domestic production. As a result, overall expenditures have dropped
significantly, to about half of what they were in 2008, as shown in figure 2.4.
2.4

Figure 2.4: Natural gas prices have dropped abruptly, especially for industrial and large
users, and total expenditures are less than half than in 2008, despite near constant use.
Residential users paid 30% of NRV natural gas cost but used only 13% of its consumption.

The principal beneficiaries of this trend have been large industrial and institutional users,
which use more than 60% of the region’s consumption. Many of these large users have
recently converted to a very favorable rate category that has further reduced their costs.
That is why Christiansburg industry had a significant drop in natural gas expenditures in
2012 despite stable consumption, and Blacksburg large users had a drop in cost despite a
20% increase in consumption (see figure A.4 expenditures by service area).

Households have not benefited from these trends because natural gas is still a minor
residential heating fuel, providing the primary fuel for only 16% of NRV households (about
the same as fuel oil plus propane) compared to about 50% nationally, while electricity is
the primary heating fuel for 62% of households (see figure A.6) (compared to 39%
nationally). Also, residential natural gas prices have not dropped to the extent that
industrial and institutional users’ prices have. Residential rates have dropped about 15%
between 2009 and 2012, but they are five times more per thousand cubic feet (MCF) than
what large users pay. That is why residential users paid 30% of the region’s natural gas bill
in 2012 but used only 13% of the consumption; households paid more than large industrial
and institutional users, which used 5 times more natural gas than households.
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Figure 2.5 compares 2006‐2012 residential gas consumption and expenditures to 2006
levels and demonstrates the benefits of lower residential gas prices. Consumption in 2012
was just 6% above 2006, but expenditures were 38% less. Households in more urban
natural gas service areas with natural gas space‐ and water‐heating have seen a reduction
in heating costs since 2008, while those outside of natural gas service areas with electricity,
fuel oil, and propane heat have seen a dramatic increase in heating costs. However, U.S. EIA
forecasts natural gas heating prices and expenditures to increase 13% from 2012‐13 for
our region in the 2013‐14 heating season, and expenditures to go up 25% if it is 10%
colder than predicted (U.S. EIA, October 2013).
2.5

Figure 2.5 Natural gas consumption was just 6% higher in 2012 compared to
2006, but cost was 38% less because of lower natural gas prices.

Petroleum Fuels
Many private suppliers provide transportation fuels, fuel oil, and propane to NRV consumers.
Petroleum fuels provide essentially all transportation energy as well as primary heating for
16% of households (12% fuel oil and 4% propane) (see figure A.6). While aggregate electricity
and natural gas utility data on consumption and expenditures are available, data for these
petroleum fuels are not. However, transportation fuel consumption can be estimated indirectly
from data on vehicle miles traveled (VMT) in the region.

Transportation vehicles miles traveled (VMT) are used to approximate transportation energy
use by combining counts of miles traveled with estimated vehicle miles per gallon and fuel
price information to estimate transportation energy expenditures. Figure 2.6 gives VMT for the
NRV and major jurisdictions for vehicle categories 1‐5 (excluding tractor trailers) and
discounting 50% of I‐81 VMT. Using national and local data on vehicle efficiency, VMT is
converted to vehicle fuel use in million gallons (see figure A.5). The methodology for this and
other analyses in this study is described in Appendix B.
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Figure 2.6 Vehicle miles traveled (VMT) have been constant for several years.

While VMT and corresponding vehicle fuel use have been surprisingly stable for the past
decade in the NRV, vehicle fuel costs have not. Despite stable VMT and a very slight
improvement in average vehicle efficiency in the past decade, fuel prices have caused fuel
expenditures to increase significantly. Figure 2.7 shows the effect of fuel price on
expenditures. As shown in figure 2.8, while NRV VMT increased only 2% from 2005 to 2012,
fuel cost increased 49% to about $250 million.
2.7

Figure
Although
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fuel cost
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Figure2.7
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years. prices
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Figure 2.8 VMT have increased 2% from 2005 to 2012, while transportation fuel cost has
increased 49%

These higher vehicle fuel prices affect households differently depending on their
transportation needs. Rural and lower income residents are especially hard hit because
they commute longer distances. More than half of Floyd, Giles, Pulaski, and Radford
workers commute out of their home county for work. More than 25% of workers earning
less than $35K per year have to commute more than 25 miles to work; those earning less
than $15,000 per year commute an average 26 miles more per day than those earning
$40,000 or more (NRV LI Interim Report, 2012).

Petroleum product prices have been volatile with ups and downs for decades. Despite a price
dip during the 2009 recession, these prices have remained high in 2012‐13, essentially double
the prices of 1990‐2002. This has occurred despite recent increases in domestic oil production,
because unlike natural gas prices, petroleum prices are set by the growing global oil market
not just by domestic supply.
Energy Price Trends and Projections

Fuel oil and propane prices have followed vehicle fuel prices. Figure 2.9 plots statewide
average energy prices from 1990 to 2012. On a per energy unit basis (per million Btu),
electricity has historically been the most expensive source, more than twice the price of other
fuels until about 2000. The last decade has seen a significant increase in the price of petroleum
fuels so they are approaching the cost of electricity even as electricity price has itself increased.
On the other hand, the price of natural gas followed the growth trend until 2008, but has
dropped significantly by 2012 to less than half the cost of other sources. Figure 2.10 shows
these statewide price trends since 2005 compared to 2005 levels and to the rate of inflation.
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Figure 2.9 Historic energy rates in Virginia, 1990‐2012. All prices have increased
especially petroleum fuels, although natural gas prices have decreased since 2008.

2.10

Figure 2.10 Since 2005, petroleum fuel prices have increased 55‐76% through 2012, and
natural gas prices have decreased 17%, all compared to an inflation increase of 18%.
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Future energy prices are expected to increase. Market forces and increased environmental
protection will cause fossil energy prices to increase in the future. Figure 2.11 gives U.S. EIA long‐
term projections for the mid‐Atlantic region, without additional environmental controls. All
sources are projected to increase by more than 2% per year, including natural gas, which is
expected to cost 13% more in winter 2013‐14 than in 2012‐13. With additional environmental
controls, these increases could be considerably higher. Figure 2.12 shows that extending the
historic growth of APCO electricity prices since 2002 to 2021 far exceeds the EIA projections.
2.11

EIA Residen al Energy Price Projec ons, 2010‐2040
Mid‐Atlan c States, $ per 106 Btu
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Figure 2.11 All Residential energy prices are expected to rise by >2% through 2040

2.12

Figure 2.12 APCO price increases from 2002‐12 far exceed EIA projected increases
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Coal
Coal used to be mined in Montgomery County and historically served as a residential and
industrial fuel. It is still the main source of electricity in the region from APCO’s generating
system, although the coal portion of APCO’s fuel mix has dropped during the past five years
from 89% to 72% and is expected to continue to decline. Currently the direct use of coal in
the NRV is limited to some large industries and Virginia Tech’s steam plant. Most industries
use natural gas, and the region’s largest industrial coal user, Celanese in Giles County, is
converting from coal to natural gas through a new Columbia natural gas pipeline. Virginia
Tech is also replacing coal with natural gas and is working with ATMOS to expand its
natural gas pipeline to provide more fuel flexibility in its steam/power plant.
Environmental Impacts of Energy Use

All energy sources create some impact on the environment and communities, but those
impacts vary. Fossil fuel energy creates impacts on the environment in three ways:
 Coal, oil, and natural gas extraction, processing, and transport all pose risks and
impacts to air, water, land, and the communities that support them;
 Fossil fuel combustion is the major source of conventional air pollution; and
 Carbon dioxide (CO2) emissions from fossil fuel combustion are the major source of
greenhouse gas (GHG) emissions, the main cause of global warming and climate change.

The New River Valley’s dependence on coal‐fired electricity and petroleum fuels not only
contributes to these impacts, but also makes the region vulnerable to potential additional
costs associated with their control or remediation. For example, a main cause of APCO’s
rate increases is cost recovery from ratepayers for $2 billion spent for control of sulfur
emissions at its coal‐burning power plants since 2005. Further costs may be necessary for
new mercury emission controls and possible carbon dioxide controls.

A useful overall indicator of the environmental impacts of a region’s energy use is CO2
emissions per capita. While this specifically addresses climate change impacts, it also
reflects associated impacts of higher impacting fossil fuels.

The NRV energy‐related CO2/capita for 2012 is 17.5 metric tons/person/year (mt/p‐y). This is
based on estimates of NRV fossil fuel consumption for utility electricity, utility natural gas,
transportation fuels based on VMT, and residential fuel oil and propane, estimated from
proportion of primary heating fuel. This figure does not include direct use of coal and fuel oil by
industry and non‐residential users. This rate is driven primarily by electricity and the rate has
declined from 18.5 mt/p‐y from 2010 to 2012 because of the reduction of coal in APCO’s fuel mix.
Table 2.1
U.S. mt CO2/p‐y
Virginia mt CO2/p‐y
NRV mt CO2/p‐y

2010
18.2
13.8
18.5

2012
17.1
na
17.5

This 17.5 mt/c‐y estimate of NRV CO2 emissions/capita compares to U.S. EIA’s 2010 estimate for
Virginia of 13.8 mt/p‐y, and for the nation of 18.2 mt/p‐y. The reason NRV’s rate is higher than
Virginia’s is its higher reliance on coal‐generated electricity. The primary source of these GHG is
electricity consumption because of APCO’s reliance on coal‐fired generation. The percentage of
coal on APCO’s fuel mix is dropping not only because of environmental control costs, but
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primarily because the cost of coal has been rising and the cost of natural gas has been dropping.
The cost of utility coal rose 50% between 2007 and 2011, while the cost of utility natural gas
dropped by 60% between 2008 and 2012. APCO plans to continue to reduce its fuel mix of coal
and to increase natural gas. This will further reduce NRV CO2 emissions related to electricity.
Renewable Energy Sources

Renewable sources provide a small portion of NRV energy. Nearly all marketed gasoline contains
10% bioethanol. Wood fuel is significant residential fuel; 6% of NRV households indicate wood is
their primary heating source, and many more use wood as a supplementary fuel. Figure 2.13
shows the considerable growth of NRV solar photovoltaic capacity in the past ten years. As of
January 2013, NRV has 450 kW of solar photovoltaic (PV) capacity and 33 kW of wind power
capacity. The NRV has 5.5% of the Virginia’s PV capacity with just 2.2% of the state’s population.
2.13

Figure 2.13 High 2005‐12 growth of solar capacity in the NRV has not sustained past 2012.

This growth was spurred by three factors: (1) the availability of a state rebate in 2009‐2011 of
$2/W, (2) the ability of small systems installed before January 2012 to sell Renewable Energy
Credits to District of Columbia utilities, and (3) the declining price of PV systems. After 2011 the
state rebate funding expired and DC RECs were no longer available for new systems. As a result,
the pace of small solar installation slowed considerably in 2012 except for the 102 kW system
installed at Virginia Tech. Small solar development has remained slow in 2013 despite record
low prices of PV systems. The NRV has a very good solar resource with an annual average 4.8
kWh/m2‐day on a south‐facing collector at a tilt of 22‐52o, about average for the U.S. (which has
a range of 3.7 (Seattle) to 6.5 (Tucson) kWh/m2‐day). Germany, which has the largest solar
capacity of any country in the world, has an average solar resource of 3.15 kWh/m2‐day.

On the other hand, the region’s wind energy resource is marginal as shown in Figures 2.14, 2.15,
and A‐9. There are only 33 kW of wind capacity in the NRV, 2/3 in Pulaski and 1/3 in Giles. Good
wind sites in Floyd and Giles counties are constrained by proximity to the Blue Ridge Parkway and
Appalachian Trail. In 2009‐10, a potential wind project was proposed for Pulaski County’s BSA
Powhatan Camp, which prompted wind ordinances in both Pulaski and Montgomery. Small areas
of potential commercial‐scale ridge top sites exist in Montgomery County on Poor and Paris
Mountains and perhaps at the top of Blacksburg’s municipal golf course (Figure 2.15).
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A

Figure 2.14 NRV Wind Power Potential
A. Residential scale 30‐meter tower.
Best sites with 5‐5.5 meters/sec (m/s)
average wind speed are rated “poor”.
B. Commercial scale 50‐meter tower.
Best sites are on a few ridge tops with
6.4‐8.0 m/s rated “fair” to “excellent”.
Most promising sites are SE
Montgomery, NE Floyd, and NE Giles.

B
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Figure 2.15 Montgomery County Wind Potential
Power density and m/s maps show
promising sites in Poor Mountain
and Paris Mountain
(Source: Hise, 2013)
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Energy Efficiency Improvements
The NRV has a stock of older, less efficient residential buildings and because of historically
low energy prices, especially for electricity, there has not been an incentive for investing in
efficiency improvements in all sectors until rates began to rise in 2005. The efficiency
program with the longest experience is the low‐income Weatherization Assistance
Program (WAP) that installs efficiency measures in low‐income households at no cost to
the home owner. The federally‐funded WAP began in the late 1970s and since 2000 it has
retrofitted nearly 5,000 NRV residential units. Figure 2.16 shows that the pace of WAP
retrofit in the NRV was about 300 units per year except when the program budget
increased in FY 2001‐02 and especially FY2009‐10 when some federal American
Reinvestment and Recovery Act stimulus funds were directed to the program. Federal
funding has since declined and so has the number of units retrofitted each year. Only a
small portion of the eligible low‐income households in the NRV has been weatherized.
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Figure 2.16 WAP housing units weatherized rises and falls with the federal WAP budget

The WAP program is run by the Energy Solutions division of Community Housing Partners
in Christiansburg. CHP also managed the Community Alliance for Energy Efficiency
(CAFE2), which facilitated residential energy retrofit for moderate‐income homeowners not
eligible for WAP, and manages the Energy Solutions Research & Training Center (formerly
NRCERT), recipient of the national 2013 State & Local Energy Report Residential Efficiency
Award in Weatherization. CAFE2 was one of three alliances in Virginia established in 2010
to give information, outreach and financing incentives for residential retrofit services
provided by participating local contractors. It is being replaced by Home Performance with
Energy Star in fall 2013. NRV building contractors also provide new green building
construction. This array of residential energy retrofit, construction, and training programs
positions the NRV as a state‐wide leader in building energy efficiency.
Other NRV entities have invested in energy efficiency improvements including local
governments and schools, industry, commercial properties, churches, and others. Some are
highlighted in the next section on the players in the NRV energy picture.
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3. Principal Players in the Present and Future NRV Energy Picture
The NRV energy picture is not just about energy and cost data. It is also about people,
businesses, local governments, institutions, and organizations, in other words, all those
who play a role in how we use energy and how we can move toward a future of clean and
affordable energy. This section introduces these players and some of their current activities
and accomplishments. Some play important roles in this plan’s implementing strategies,
and these are discussed in section 6.
A. Utilities

It is obvious from the data presented in the previous section that electricity and natural
gas utilities are key players in the NRV energy picture. Investor‐owned utilities APCO and
ATMOS, as well as municipal utilities Virginia Tech Electric Service (VTES) and Radford
Electric Department (RED), are conventional supply‐side utilities providing electricity
and natural gas to their customers. What role do they play in energy services beyond just
selling energy?

Energy Efficiency. Neither utility currently provides demand‐side services to
customers for energy efficiency improvements or load management. Municipal utilities
VTES and RED also do not offer efficiency programs. However, these utilities could play
an important role in providing energy efficiency services similar to those offered by
other utilities in Virginia and other states.

For example, beginning in 2012, Dominion Virginia Power, the state’s largest electric
utility, has offered an energy efficiency rebate program for residential and commercial
energy audits, heat pump upgrades, and duct testing/sealing. Columbia Gas of Virginia,
serves central Virginia, offers rebates on efficient gas appliances/furnaces and building
efficiency improvements for residential and commercial customers. The municipal City of
Danville Utilities offers a range of efficiency rebates for residential and business customers
(DSIRE, 2013).

APCO is currently developing an efficiency program to be filed with the State Corporation
Commission in 2014. The utility already offers a rebate program in its West Virginia service
territory, where it offers free “HomeSMART Energy Assessment” audits and rebates for air
infiltration and duct sealing, insulation, and heat pump maintenance and upgrades for
residences, as well as other rebates for commercial and industrial customers (APCO, 2013).
Renewable Energy. APCO, VTES, and RED provide interconnection and net metering for
on‐site renewable solar and wind power, which allows system owners to feed excess
power production to the grid, running their electric meter backwards. This essentially
gives system owners a financial return equivalent to their retail rates for all power
produced. All three utilities offer this service at no change, including installation of a
two‐way electric meter. Virginia, one of 43 states that mandates interconnection and net
metering, permits up to 20 kW for residential and 500kW for non‐residential systems.
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B. Large Energy Users and Employers
Some large energy users and employers in the region have been active in pursuing clean
energy initiatives, and they provide useful models for other institutional, commercial,
and industrial energy users.


Volvo Trucks plant in Dublin (figure 3.1), Pulaski County’s largest employer, is the
largest Volvo truck plant in the world and is nationally recognized for its innovative
clean energy initiatives. In 2012, it was the first U.S. facility to be certified to the ISO
50001 standards under a pilot program supported by the U.S. Department of Energy
and was also certified as a Superior Energy Performance (SEP) facility. ISO 50001
and SEP are, respectively, the top international standard and top U.S. certification
program for driving continuous improvements in energy efficiency (Volvo,
PRNewswire, 2012). Volvo Trucks parent company, Volvo, has a lofty goal to make
all of its manufacturing facilities carbon‐neutral by improving energy efficiency and
using renewable energy. Volvo Trucks joined U.S.DOE’s Industrial Technologies
Program’s Save Energy Now initiative in 2009, committing the plant to reduce
energy intensity (i.e., energy per unit product) by 2.5% per year for 10 years. In
2011, the plant succeeded in reducing energy consumption by 25% in one year. The
plant installed some solar PV panels and a 10‐kW wind generator, but its greatest
success came in engaging employees to come up with ideas to save energy. The
Dublin plant aims to become the first carbon‐neutral automotive plant in the U.S.
(Volvo, U.S. DOE, 2011; Volvo, Roanoke Times, 10/13/13).

Figure 3.1 Volvo Trucks Plant in Pulaski Co. aims to be the 1st carbon neutral vehicle plant in the U.S.



Celanese Corporation also has strong energy efficiency and sustainability goals to
reduce energy intensity and GHG emissions both 20% by 2015. As part of this
commitment and to reduce long term costs, its Narrows plant (figure 3.2), Giles
County’s largest employer, is investing $150 million in a project to replace its coal‐
fired boilers with natural gas‐fired boilers, thus reducing the plant’s carbon
footprint. The project involves expanding a Columbia Natural Gas pipeline spur to
serve the plant (Celanese, 2012); Celanese, Roanoke Times, 8/28/13)
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Figure 3.2 Celanese Plant in Giles Co. is investing $150 million to switch from coal to natural gas





Wal‐Mart is one of the largest employers in the region with four stores in Christiansburg,
Pearisburg, Fairlawn and Dublin. Although specific energy improvements at these stores
is not known, the Wal‐Mart Corporation has made one of the most significant private
sector commitments to clean energy in the U.S. In 2005, Walmart made a commitment to
become 100% powered by renewable energy. Since that time, Wal‐Mart has become the
nation’s largest on‐site renewable energy producer. It now has 180 renewable energy
projects including 150 solar rooftop installations and 26 fuel cell systems. They have
made significant improvements in building efficiency through LED lighting and
secondary‐loop refrigeration (refrigeration accounts for 11% of their total GHG
emissions, more than their entire truck fleet). In April 2013, Wal‐Mart President and CEO
announced plans to reduce kWh/ft2 in its stores by 20% by 2020 and produce or procure
7 billion kWh per year of renewable power by 2020, 6 times the 2010 level. The two
initiatives are expected to save the company $1 billion annually in energy savings.
Virginia Tech, the region’s largest employer, has an extensive energy program,
operating its own electric utility, which serves half of Blacksburg in addition to campus,
a combined heat and power (CHP) and district heating system for its sprawling campus,
and the region’s largest solar PV system (figure 3.3). With a full‐time energy manager
and facilities staff, the university has accessed state financing to fund a large energy
efficiency program on five major buildings under an energy service company (ESCO)
contract that guarantees resulting energy savings. For economic and sustainability
reasons, the university is reducing coal use in its CHP plant by experimenting with co‐
firing biomass fuel and replacing coal with cleaner natural gas.

Figure 3.3 Virginia Tech’s 102 kW solar PV system, installed in 2012, is the largest PV system in the NRV
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The campus’s Alternative Transportation Program, van pooling initiatives, and its
student‐fee funding of Blacksburg Transit, provide critical mobility options for its
commuting employees and students. These clean energy initiatives are part of the
university’s Climate Action Commitment and Sustainability Plan that sets university
policy for an 80% reduction of GHG emissions below 1990 level by 2050. The Virginia
Tech energy and sustainability program has won numerous awards, including the
Governor’s Environmental Excellence Gold Award in 2011 and 2013 (VT‐OES, 2013).

C. Education and Training









In addition, Virginia Tech is a Research I University, ranking 41st in the nation and
highest in Virginia in research funding. One of its principal areas of expertise is
energy: it has a full‐time Director of Energy Initiatives in the Research Division, the
Virginia Center for Coal and Energy Research (VCCER, 2013), the Center for Power
Electronics Systems, a sustainable energy thrust area in the Institute for Critical
Technology & Applied Science (ICTAS, 2013), and research programs in biofuels,
fuel cells, renewable energy, nuclear engineering, energy efficiency and
management, building science and design, and energy planning and policy. This
research provides a foundation of expertise in the region and the source of
entrepreneurial start‐up companies.
Regarding training, Virginia Tech undergraduate and graduate programs in
engineering, agriculture, natural resources, the physical and social sciences,
business, economic development, architecture, and urban planning produce an
educated workforce, many who wish to remain in the region and contribute to
advancing the local economy.

Radford University is also a large state university producing an educated
workforce in many fields related to developing a clean energy system.

The New River Community College in Dublin has excellent certification and
training programs specifically in alternative energy system installation including
solar thermal and electric and wind systems (NRCC, 2013).

The Energy Solutions Research and Training Center (formerly NRCERT) is an
award‐winning training center for residential energy retrofit and home
performance testing. It is part of the Energy Solutions Division of the non‐profit
Community Housing Partners in Christiansburg. The Center was awarded the
national 2013 Residential Energy Efficiency award for Weatherization by the State
and Local Energy Report (CHP ES Training, 2013).

D. Local Governments

Local governments are critical players in the evolution to clean energy in the NRV. They are
major employers. They are energy consumers as they operate and maintain office buildings,
schools, public works, roads, and fleets. They determine the use of the land through
infrastructure and regulation. They operate transit systems. They serve as first adopters to
show by example the benefits of clean energy. They influence cultural change through
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demonstration, education, and leadership. They provide incentives as well as barriers to
change. With the help of their constituents, they plan for the future of their communities.
Several of the local governments in the region have addressed energy to varying degrees in
their operations and comprehensive plans. Comp Plan language from Floyd County, Radford
and Christiansburg’s plans are given in Box 3.1. In 2010, Pulaski County adopted a wind
energy ordinance developed by the NRV Planning District Commission (Utt, 2012; Southwest
Times 2010). Montgomery County has zoning provisions for small wind energy systems.

Box 3.1: Attention to Energy in Local Comprehensive Plans in the NRV
Floyd County Comprehensive Plan:

As national leaders debate energy policy, private citizens and businesses are struggling to afford
energy to heat and cool their homes and to get to and from work and school. There is practical
interest now from many in finding alternative fuel supplies, such as solar, wind, geothermal and
biofuels for homes and businesses. There are also increased opportunities for energy savings
through energy efficient programs and investments.
The County seeks to enable and encourage all safe and reasonable small‐scale power generation in
the community. Furthermore, the County will continue to encourage federal‐ and state‐funded
programs for weatherization and energy‐efficiency to serve more eligible households and
facilities in Floyd County.

Radford Comprehensive Plan:

Goal 1‐2. Promote regional coordination and long‐range planning for public utility facilities and services;
Strategy D. Coordinate and promote the regional utility services that are in the best interest of the City;
engage Pulaski County and Montgomery County in regional utility matters as needed.
Strategy E. The City should be on the cutting edge of technology for energy independence and
sustainability by utilizing solar, wind and other renewable energy sources.

Christiansburg Comprehensive Plan:

Ensure access to natural gas throughout Town.
Foster the development of alternative energy sources and provision.
Ensure the Town Code allows for the safe use of alternative energy sources.

Blacksburg has given the most attention to its energy future and provides a model for
other NRV localities. Most noteworthy are the following actions. Described more fully
on the Town’s Environmental Sustainability website:
 Public Works Department’s Environmental Management Program
 Energy performance contracting for energy efficient operations (2003)
 LEED green building standard for new and renovated public buildings (2007),
 The region’s first LEED Platinum building, the Blacksburg Motor Company,
 The Mayor’s Task Force on Climate Protection and Sustainability (2007)
 The region’s only local Energy & Climate Action Plan (2010‐13)
 Town Council’s adoption of an 80% reduction in GHG emissions from 1990
levels by 2050 (2010)

This foundation of activity culminated in the 2012 Blacksburg Comprehensive Plan
update, which gives significant attention to energy as it looks to the Town in 2046.
Excerpts related to energy from the plan are given in Box 3.2.
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Box 3.2 Energy‐Related Excerpts from the 2012 Blacksburg Comprehensive Plan









Advancement of the community as an energy efficient model will not only lessen energy consumption
locally, but will also encourage surrounding communities to conserve, which will lead to a reduction of
migratory air pollutants.
Transportation accounts for most of the total end use energy consumed by the Town of Blacksburg.
The Town can improve its transportation energy efficiency and reduce pollutant emissions with its
transit system, a reasonably compact development pattern, and by expanding the greenway, bikeway,
and walkway systems. Some of the land use patterns and techniques can include planting trees and
other landscaping materials, orienting buildings to maximize solar energy efficiency, and reducing trip
generation by redeveloping infill sites with a mix of uses or clustering development.
Energy consumed by buildings, both residential and commercial, accounts for another main portion of
energy use in the Town. There are multiple ways to improve the efficiency of both new and existing
residential and commercial buildings to provide an opportunity for increased energy efficiency.
Virginia’s Uniform Statewide Building Code requires new and renovated buildings to be more energy
efficient.
American Electric Power Company is currently experimenting with demand side management (DSM)
programs, designed to reduce customers' energy use through the use of efficiency‐improving devices.
Virginia Tech Electric Service does not currently utilize DSM. The Town also partners with the
Community Alliance for Energy Efficiency (cafe2), a non‐profit regional energy alliance that focuses on
residential energy efficiency.
For power, the Town currently relies on traditional energy sources from a limited number of energy
suppliers. To achieve the Town’s sustainability goals, alternative energy sources and suppliers are
needed and desired.

Energy‐Related Strategies:

EN.30. Finalize, adopt and implement the Climate Action Plan that emphasizes lowering energy use,
reducing greenhouse gas emissions, and improving air quality.
EN.32. Set an example for the private sector by using low‐emissions, alternatively‐fueled vehicles in the
Town’s municipal fleet and Blacksburg Transit and by encouraging fuel‐efficient operation practices and
incentives.
EN.33. Support local employers and citizens in establishing and reaching vehicle travel reduction goals to
reduce air pollution.
• Consider telecommuting and flex‐time policies
• Consider car‐pooling and public transit incentives
• Increase access to services online
• Encourage Virginia Tech to limit and reduce vehicular traffic to/from/on‐campus
• Consider vehicle travel costs and impacts when making housing choices
EN.36. Limit the negative effects of air pollution from power producers.
• Work with Virginia Tech to identify less polluting alternatives to the operation of the in‐Town, coal‐
fired boilers for power production
• Encourage Virginia Tech Electric Service (VTES) and American Electric Power (AEP) to implement
Demand Side Management programs in Blacksburg
• Encourage VTES and AEP to facilitate citizen and local business participation in power generation
through small scale wind and solar facilities
• Encourage AEP to purchase or develop wind, solar, and hydro generated power as part of the local
provision of power
• Encourage AEP to implement smart grid technology
• Encourage AEP to implement time‐of‐day electricity pricing
EN.37. Amend the Zoning Ordinance to promote wind and solar power where viable
EN.38. Establish programs and incentives in partnership with the regional energy alliance, Community
Alliance for Energy Efficiency (cafe2), to reduce energy use in single‐family homes, including the use of
renewable energy
EN.39. Establish programs and incentives to reduce energy use in multi‐family housing units
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The public school systems in the New River Valley provide a significant opportunity.
New schools are built to modern energy codes. But the many older buildings are not
and, combined with the school bus fleet, they provide an opportunity for efficiency
upgrades and cost reduction. Some of the county school systems have energy managers.
Energy improvements and rooftop solar installations could enhance the educational
experience of students at the schools.

E. Clean Energy Firms

This category includes the many architects and designers, building contractors, HVAC
contractors, building energy retrofit contractors, solar system installers, and entrepreneurial
firms dealing with energy. The region is blessed with many existing firms poised to grow
their businesses as the clean energy market expands. Some examples of these firms are given
in Box 3.3, which is by no means exhaustive (see References for weblinks to these firms).
Box 3.3 Selected Clean Energy Related Businesses in the NRV
Green Building Architects and Contractors
Colley Architects
Green Valley Builders
Shelter Alternatives
Community Housing Partners (CHP)
Building Energy Retrofit
Energy Solutions, CHP
Energy Check (Shelter Alternatives)
Better Building Works
Solar Installers
Baseline Solar
Direct Connect Solar
Solar Connexion
Entrepreneurial Activity
VT Knowledge Works
PowerHub Systems
F. Non‐profit Organizations
Several non‐profit organizations foster clean energy in the New River Valley, Leading
the list is Community Housing Partners, mentioned above. CHP Energy Solutions has
long provided low‐income weatherization services and is a leading WAP provider in the
state. CHP also operates the previously mentioned Energy Solutions Research and
Training Center.

In addition, from 2010 to 2013, CHP managed the Community Alliance for Energy
Efficiency (CAFE2), which offered residential retrofit services through a number of retrofit
contractors with incentives provided by U.S.DOE, the Town of Blacksburg, and the City of
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Roanoke. With the expiration of these incentive funds, CHP is entering into a partnership
with the Local Energy Alliance Program (LEAP) of Charlottesville to offer Home
Performance with Energy Star protocol and credentials for residential retrofit in the
region. The service will use retrofit local contractors and include low‐interest financing.
CHP also manages affordable housing design, development, and property management
in its service areas in the NRV and northern Virginia. Box 3.4 lists relevant CHP
programs and services.
Box 3.4 Community Housing Partners
Energy Services Weatherization Program
Energy Solutions Research and Training Center
CAFE2 Residential Retrofit Program (2010‐2013)
Home Performance Retrofit with Energy Star (2013‐)
CREATES Green Jobs Training (2009‐2012)
Housing Development
Architectural Design
Housing Management

The Association of Energy Conservation Professionals, based in Floyd, is a non‐profit
energy education and advocacy organization for low‐income energy users, energy
conservation and renewable energy programs, and the advancement of green building
principles. AECP developed the Green Living and Energy Expo in Roanoke, now in its
14th year.

G. Community Organizations

Several community organizations have been active in promoting environmental
sustainability and clean energy solutions. The most active are SustainFloyd
and Sustainable Blacksburg. SustainFloyd aims to address global issues at the local
level and is involved in a wide range of activities relating to energy, food, arts and
education. It sponsored the Floyd County Energy and Emissions Study that gave a
baseline of energy use and carbon emissions for the county.
Sustainable Blacksburg promotes local environmental stewardship and aims to
enhance the region’s livability by reducing its impact on the local and global
environment. Sustainable Blacksburg partners with Virginia Tech and the Town of
Blacksburg in the fall Celebrate Sustainability event of educational programs.

Summary and Implications

The NRV has a solid foundation of local governments, large businesses, research and
educational institutions, training programs, and energy service firms committed to
advancing clean energy in the region. However, effective development of clean energy in
the NRV requires greater involvement of investor‐owned and municipal utilities in
enabling and promoting efficiency and renewable energy and financial institutions to
provide financing products to promote investment in clean energy projects.
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4. Strategic Lessons from the NRV Energy Profile
The NRV energy profile provides a number of lessons that affect current residents and the
future economy of the New River Valley. These lessons should be considered in the objectives
and strategies of the Regional Energy Plan.




Energy expenditures total more than $500 million for the NRV, an increase of more
than 50% since 2005. This dramatic increase in cost is not the result of increased
consumption, which has been relatively constant for the past 5‐10 years. Significant
increases in the price of electricity and petroleum fuels have driven up the cost of energy.
About 95% of the $½ billion costs are equally split between electricity and petroleum
fuels, and about 5% is for natural gas. While electricity and petroleum fuel prices have
surged, natural gas prices have dropped dramatically since 2008.



The U.S. Energy Information Administration (EIA) projects that all energy prices
including natural gas, will increase by more than 2% per year through 2040 for the
mid‐Atlantic region, even without additional environmental controls (U.S. EIA, 2013).
With additional environmental controls, these increases could be considerably higher.
From 2002 to 2012, APCO electricity prices have gone up more than 6% per year, far
more than the EIA projection of mid‐Atlantic prices to 2021 of 2.1% per year.

Energy prices are expected to increase. Market forces and environmental protection
will likely cause coal‐ and petroleum‐based energy prices to increase in the future,
making the current rise in energy costs even worse in coming years. Since 2005 Virginia
energy prices, with the exception of natural gas, have increased significantly: petroleum
product prices shot up 55‐76%, despite a drop during the 2009 recession; statewide
electricity prices went up 41% and APCO electricity prices increased even more.

Rural and low‐income residents are more vulnerable to high energy prices. Low‐
income residents are especially vulnerable. Figure 4.1 gives results of a national study
of percent of household income spent on household and transportation energy costs.
This impact varies considerably by income level. In 2013, it is expected that very low‐
income households (<$10,000 per year) must pay ¾ of income on energy, almost half of
which is for residential heating and electricity, the rest on transportation fuels. In 2013,
about half of U.S. households had income of <$50,000 and on average spent 20% of
income on energy. For all households with less than $30,000 income, 27% of income
will be spent on energy in 2013. This is up from 22% in 2005 and 16% in 2001.
In the NRV, rural households are more vulnerable to high‐energy prices than urban
households. They are more dependent on costly electricity, fuel oil, and propane for
heating, because they are outside of natural gas service areas; thus they do not benefit
from lower natural gas prices. They have longer commuting distances, more VMT, and
higher vehicle fuel costs. Older rural houses are less efficient than newer houses, which
worsens this vulnerability.
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Percentage of Household Income Spent on Energy
by Annual Income Level, 2013 (Inset: 2001, 2005, 2013)

42.1%

34.3%

13.5%
10.5%

<$10K

9.4%

5.8%

5.5%
3.0%

7.0%
4.1%

$10K‐<$30K

$30K‐<$50K

>$50K

TOTALS

Residential Energy

Transportation Energy

Figure 4.1 Percentage of household income spent on energy by income level, 2013.
Results of a national study on impact of energy costs on U.S. households. For 2013, household heating and
electricity costs are 34.3% of income for <$10K income, 9.4% for $10K‐<30K. Inset shows income spent on
energy in the <$10K income level (76% in 2013) was 55% in 2005 and 36% in 2001. (data from Trisko, 2013)





The NRV is highly dependent on fossil fuel energy, including coal‐fired electricity
and petroleum‐based transportation fuels. These fossil fuel sources have been prone
to price volatility. In addition, these sources have considerable environmental impact:
their combustion emissions contribute to local air pollution and GHG emissions, and
their original extraction, processing and transport create other environmental impacts
and risks on land and waters. Our estimate of energy related CO2 emissions of 17.5
metric tons/person‐year (mt/p‐y) is at least 30% more than the Virginia average,
largely because of our dependence on coal‐generated electricity. This high level of
carbon emissions increases the region’s vulnerability because further federal and state
actions to protect the climate and air and water quality will likely increase the price of
fossil fuel energy and NRV energy expenditures.

The NRV has a legacy of energy inefficient buildings, land use, and transportation
systems, creating in part by historically low energy prices that provided little incentive
for investments in energy efficiency. The NRV has a stock of older, less efficient
residential buildings, as well as dispersed land use and long commuting distances and
limited transit opportunities because of its low average density. The low average
density also limits natural gas service to only higher density areas. Half of NRV housing
units were built before 1974 (before building codes had energy efficiency standards)
and ¼ were built before 1960.
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The NRV imports nearly all of its energy, and 80‐90% of the $500 million in
energy expenditures leaves the region and is not available to generate further
local economic activity. This is typical for most communities like the NRV that are
highly dependent on outside sources of energy. Energy dollars are like smoke up the
chimney—they leave the community quickly. They support economic activity and
profits in energy companies in other locations where the energy we use is extracted,
processed, generated, and transported. Unlike other dollars spent locally, these dollars
do not have a chance to recirculate and generate local economic activity and
employment. Many communities have focused on reducing this “leakage” of local
dollars by creating energy efficiency programs and investing in local energy sources
and services. They argue that local energy efficiency and source development activity
not only lowers consumers’ energy bills, but also contributes to local economic
development and job creation, as shown in figure 4.2.

Local Energy Measures
(jobs, local and high quality)

Energy Bill Savings
(consumer cost savings)

Productive Spending/
Local Investments
(jobs, local)

Figure 4.2 The Economic Opportunity Value Chain of Local Energy Efficiency and Sources (after
Mackres, 2012)







The NRV is home to excellent energy research and training programs. NRV
colleges and universities and training centers provide a foundation for energy
technology development and workforce training. Virginia Tech is among the top 41
research universities in the nation and has special expertise in power electronics and
electric power systems, building science and design, agricultural energy systems,
energy management, and energy planning. New River Community College has excellent
certification programs for renewable energy installers. The non‐profit Community
Housing Partners operates the Energy Solutions Research and Training Center, an
award‐winning weatherization training center for residential energy retrofit.

The NRV has valuable experience and expertise in residential energy efficiency
and solar system installation, but barriers inhibit realizing their potential. The
region is home not only to education and training resources but also to local firms with
expertise in energy technology, new and retrofit building efficiency, solar PV and
thermal installation, and industrial energy systems. This expertise and experience
provide a foundation for building a clean energy economy. Still, achieving the potential
requires overcoming several barriers, including limited investment capital and
financing mechanisms, inconsistent local programs and political commitment, and
insufficient state policy to advance clean energy.
The NRV is home to large employers, which are dedicated to clean energy and
provide models for other firms and institutions in the region. Volvo, Celanese,
WalMart, Virginia Tech, and others can demonstrate the pathways to clean energy for
others and help promote a culture of conservation in the region.
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Local governments are beginning to give attention to energy in their local
planning and policies. Most local governments in the region address energy and the
benefits of local energy efficiency, renewable energy, and compact development options
in their comprehensive plans. The Town of Blacksburg’s experience in energy, climate
protection, comprehensive planning, and environmental programs has given the Town
national recognition and provides a model for the region’s local governments.
The NRV energy situation creates not only challenges but also opportunities.
Although higher energy prices and a relatively inefficient housing stock create
challenges for NRV households, they also combine to increase the cost‐effectiveness of
energy efficiency improvements that can reduce energy expenditures, retain local
dollars, and reduce the environmental effects of energy use. Because of its educational,
research, and training expertise; its local public, private, and non‐profit institutions;
and its entrepreneurial spirit, the NRV is well positioned to take advantage of this
opportunity to advance a local clean energy economy and serve the larger region. To do
so may require developing strategic partnerships, attracting private investment, and
advancing more effective state clean energy policies.
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5. Energy and the NRV Livability Initiative
These trends and lessons present some future energy‐related challenges for the NRV, but also
some opportunities. This Regional Energy Plan and its principles and strategies should be
guided by public involvement and actions developed through the NRV Livability Initiative
(NRV‐LI) and NRV local governments.

The NRV‐LI Energy Work Group met for one year and developed a list of potential energy goals
for the region. The Community Priorities Survey (NRVPDC, 2013) was used to gauge broader
public input on these goals. Figures 5.1 and 5.2 give the survey results for energy. Respondents
were asked to rate the actions in priority on a 1‐5 scale, then to select their top three goals.

The top energy priorities and goals included Energy Efficiency and Conservation (energy use
(and therefore cost) is reduced in households, businesses, institutions and municipalities through
efficiency and conservation), Environmental Stewardship (negative impacts of energy
production and consumption are reduced). Renewable & Alternative Energy, Transportation
Options & Efficiency, and Energy Reliability were also rated high.
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In addition, the survey goals for housing and transportation included energy‐related issues.
Housing Affordability and Energy Efficiency were the top two rated housing priorities, and
Public Infrastructure & Development Patterns (infrastructure development happens
primarily around existing town and job centers) and Affordability were the top two housing
goals. For transportation, Public Transit Enhancements, Safety and Affordability, and
Walking & Biking Options were the top three goals.
The Livability Initiative 2012 Interim Report included the following recommendation to
enhance living and working environments:
Reduce energy costs to households, businesses, institutions, and municipalities
through energy efficiency improvements, reduced energy waste, local energy
generation, affordable energy prices and rates, and expanded consumer choice.

The Eight Principles of this regional energy plan described in the next section respond to the
challenges demonstrated by current NRV energy trends, to the priorities and
recommendations developed through the Livability Initiative process, and to the opportunities
the region has to transform its energy use patterns.
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6. Eight Principles of the NRV Regional Energy Plan
A basic premise of this Plan is that the NRV region is in a strong position to prepare for an
efficient energy future less dependent on fossil fuels by transforming its energy use. In so
doing, the region can play a significant role in southwest Virginia’s future energy economy.
The region’s existing energy expertise and education and training programs provide
institutional and intellectual capital to prepare the region for the future, reduce energy
expenditures leaving the region, and develop clean energy services to support the larger
region from Roanoke to Bristol to Danville and beyond. Key elements to achieve this goal
include public‐private‐nonprofit partnerships, profitable private firms, investment capital
and financing mechanisms, a trained workforce, and supportive state and local policies.

These elements are essential to overcome inherent historical, cultural, institutional, and
political barriers to energy market transformation. These were described in section 1 and
include weak state policies supporting clean energy compared to other states, coal‐based
electricity, no active utility energy efficiency programs to stimulate investment in efficiency
improvements, a population density 60% of the state average, a diverse regional culture
mixed in the value it places on sustainability, and relatively low levels of average income and
financial capital.

However, the NRV is blessed with resources and talent that provide opportunities to advance a
clean energy economy. These are present in the region’s people, institutions, and businesses,
including large businesses committed to clean energy, a major research university, quality green
jobs training programs, local governments and community organizations dedicated to
sustainability, and entrepreneurial clean energy and green building firms.
The Plan is based on eight principles given in table 6.1 that form its primary goals and frame its
objectives and strategies.
Table 6.1 Eight Principles of the New River Valley Regional Energy Plan

1. Position the New River Valley Economy for an Affordable, Reliable, and
Clean Energy Future
2. Help Preserve Rural Living Choices through Energy Improvements
3. Enhance Livability and Efficiency of Urban Town and Village Living
4. Reduce Environmental Impact of Energy Use
5. Improve Building Efficiency starting with Residential Retrofit
6. Develop Renewable Energy Systems
7. Engage Multiple Parties in Creating a Culture of Clean Energy
8. Adopt Local Policies and Promote State Policies to Implement the NRV
Regional Energy Plan
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1. Position the NRV Economy for an Affordable, Reliable and Clean Energy Future
One of the main lessons from recent energy trends in the NRV is the significant rise in energy
expenditures and its effects on households and businesses. Lower income and rural
households are especially hard hit. It is expected that energy prices will continue to increase.
These rising energy costs present the most compelling reason for action to assure future
affordability of the benefits we get from energy use, namely thermal comfort, mobility,
communications, industry, and quality of life.

Higher energy costs not only impact households, but they are also a drain on the local
economy. The energy bill for the NRV in 2013 will likely exceed $500 million and nearly all of
these dollars will exit the region immediately, before they can circulate in the local economy
and create indirect and induced local economic activity and employment.
Many communities have focused on reducing this “leakage” of energy dollars by creating
energy efficiency programs and investing in local energy sources and services. They argue
that local energy efficiency and source development activity not only lowers consumers’
energy bills, but also contributes to local economic development and job creation.

Studies of the effects of economic investment and job creation show that for each $1 million
spent on energy, only 9.9 jobs are created and most of these are located where the energy is
developed, while for each $1 million spent on contracted construction and related services,
20.3 jobs are created and most of these are local (Mackres, 2012). These jobs, and the wages
they create, are referred to as direct macroeconomic effects of investment or economic
activity. In addition, there are indirect effects or changes in sales, income, or jobs in
upstream‐linked supply sectors within the region, and induced effects of sales, income, or
jobs created by changes in spending patterns due to dollars re‐spent in the local economy.
Clean Energy as an Economic Development Strategy

In addition, there is evidence from both national studies and local experience, that clean
energy may be advantageous for economic development and attracting new businesses in
the evolving energy economy. The Pew Charitable Trusts’ Innovate, Manufacture, Compete
study shows how the clean energy industry is gaining momentum around the world, markets
for clean energy goods and services are growing, and a new global competition is developing
among companies and countries alike. The study states, however, that the outlook for the U.S.
is less positive, and it is lagging the global competitive race to a clean energy economy,
largely due to inadequate national energy policies (Pew CT, 2012). The future is clean
energy—we need to develop it or be left behind.

A similar case can be made about Virginia within the U.S. There is also a clean energy
competition occurring among the states, and Virginia is losing. The American Council for an
Energy Efficient Economy (ACEEE) ranks Virginia 37st in energy efficiency policy (ACEEE,
2012), and a recent ranking of the state solar energy policy puts Virginia at 33rd with a “D”
grade (SPR, 2013). Meanwhile our neighbors fare much better: in solar, Maryland (2nd),
District of Columbia (6th), and North Carolina (14th) all have “A” grades; and in efficiency, all
three rank above Virginia, with Maryland highest of the three with a rank of 9th. As long as
Virginia lags in this clean energy competition, the NRV will be at a decided disadvantage in its
development of a clean energy economy.
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However, many localities have forged ahead despite limited state support. For example,
Arlington County’s Community Energy Plan was adopted by the County Board in June 2013
as part of the County’s Comprehensive Plan. It includes ambitious goals for efficiency in
buildings, transportation, and government activities, including district energy systems in
redevelopment projects (Arlington County, 2013)

In some cases, local chambers of commerce have facilitated clean energy initiatives to assist
its member businesses and attract new industry and investment. The national, non‐partisan
Chambers for Innovation and Clean Energy (CICE) is an energy network and information hub
created and run by local chambers. Box 6.1 highlights two of CICE’s local case examples that
may have lessons for the NRV.
Box 6.1 Local Chambers of Commerce and Clean Energy (CICE, 2013)

Austin, Texas: Within one of the largest oil and natural gas producing states in the nation, the
Greater Austin Chamber of Commerce leveraged its close ties to The University of Texas and the
city’s municipally owned utility to recruit 20 clean-tech companies to Austin. The Austin Chamber
played a key role in developing a cutting-edge demonstration community for smart grid
technologies, helps strengthen clean energy startups through a local incubator, and actively works to
position Austin as a top location for entrepreneurs, investors, and clean-tech businesses.
Merrimack Valley, Massachusetts: Forty-six companies in Northeast Massachusetts expect to save
more than $30 million collectively over the next 30 years, thanks to the Merrimack Valley Chamber
of Commerce’s award-winning clean energy program. In June of 2010, as businesses all over the
United States struggled to stay competitive despite rising energy costs, the Chamber developed a
pioneering plan to help its members cut their utility bills and attract new investment to the region.
Working with a local clean energy solutions provider and government officials, it took just two years
to set forty-six companies on the path to long-term energy efficiency and on-site clean energy
generation.

Opportunities Lost because NRV Lacks Clean Energy?
Asheville, NC, was also highlighted by CICE. A June 2013 “Clean Energy in the Mountains”
conference highlighted the city’s efforts to advance clean energy and how it has helped
economic development. One of Asheville’s newest businesses, the Sierra Nevada Brewery
was once considering Christiansburg as a potential site. The company chose Asheville over
Christiansburg for a number of reasons, but the company said that western North Carolina’s
“focus on green technologies played a role in luring the business to decide to invest $107.5
million into its new brewery there” (Mountain Express, 2013).
Another major prospect for Christiansburg was the Microsoft data center with its $499
million investment, which ultimately was located in Boydton in Mecklenberg County,
Virginia. Microsoft indicated that the Christiansburg site was appealing because it was
near Virginia Tech, but it had two liabilities: electricity available at the site, while
plentiful, “was not derived significantly enough from a green source,” and the site sits
atop karst formations that might pose structural issues (Roanoke Times, 9/16/2010).

Progressive, growing companies that we would like to attract to the NRV are increasingly
considering clean energy as an important component in their location decisions.
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Clean Energy Entrepreneurial Activity
The region already hosts local businesses trying to develop clean energy. These include
green building contractors and energy service providers (see Box 3.3). The region’s
higher education institutions can spawn innovation, entrepreneurship, and start‐up
firms. For example, VT KnowledgeWorks is a successful non‐profit firm in the Virginia
Tech Corporate Research Center (CRC) that mentors innovators and entrepreneurs on
their way to starting up new companies. Box 6.2 provides two examples of innovation,
PowerHub Systems and the Lumen House.
Box 6.2 University Research Spawns Innovation and Potential Economic Development
PowerHub Systems is an example of a successful start‐up company spawned by university
research. The Blacksburg firm specializes in distributed energy storage, intelligent power
systems, and smart‐grid compliance. The firm was awarded the Roanoke‐Blacksburg
Technology Council’s 2012 Innovation Award. It has deployed 6 demonstration energy
storage units in California (3 in San Diego and 3 in Sacramento) and other installations for
standby and emergency power.
Figure 6.1a PowerHub

The Virginia Tech LumenHaus is a prototype design for a zero‐energy dwelling. Designed
and built by Virginia Tech faculty and students, the project has won numerous awards
including the international Solar Decathlon competition in Madrid, Spain. The dwelling
design and energy features are being considered for multifamily modular housing
production.
Figure 6.1b Lumenhaus
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Energy Reliability
In addition to leakage of energy dollars, the region has recently been hard‐hit with weather‐
related power outages, volatility of fuel prices, and power load emergencies, raising concerns
about reliability of access to affordable energy. Reliable, affordable energy is a prerequisite
for attracting new business and industry to the region.

We are well aware of weather‐related outages and APCO has done much to mitigate their
impacts. But in addition, several times in the past few years, load reduction emergencies
have occurred due to high demand on the regional electric power grid, and large electricity
users have been notified to reduce their demand by shutting down non‐essential lighting and
equipment. Although large customers receive a financial incentive to participate in the
program, these load reductions cause productivity disruptions in local industry and large
users. The last episode occurred September 11, 2013.
Improvements in efficiency of use and development of distributed sources within the region
can improve future reliability by reducing the effects of price volatility, the impacts of power
disruptions, and the need for and incidence of load reduction emergencies,.

Clean Energy Economy Objectives and Strategies
1.a. Reduce growth of energy expenditures and impacts on households to 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.b.1. 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 become 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).
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2. Help Preserve Rural Living Choices through Energy Improvements
The New River Valley prides itself on its natural beauty, rural landscape, and rural lifestyle.
Many came to the region for rural and small town living. It is important to preserve rural
living choices for the future.

Energy costs for heating and transportation are making rural living more expensive and
impacting many rural residents, especially lower income and elderly residents in older, less
efficient homes with longer commute/travel distances. These households are outside lower‐
cost natural gas service areas and are generally dependent on more expensive electricity, fuel
oil, and propane for heating. Many are forced to supplement these expensive fuels with wood
heat. These older homes dependent on costly heating sources are the most cost effective to
retrofit with efficiency improvements such as air leakage sealing, insulation, and HVAC
upgrades (see Principle 5).

Rural residents are highly dependent on automobile mobility with longer travel distances.
Lower income rural residents’ transportation costs are further impacted by older, less
efficient vehicles. Transit options are very limited, although ride‐sharing opportunities can
reduce travel costs. RIDE Solutions is a service of the NRV Planning District Commission to
provide commuting options and car‐pool matching for NRV commuters. It provides one
alternative to reduce the fuel cost of commuting (see Box 6.3).
Box 6.3 RIDE Solutions

RIDE Solutions (http://ridesolutions.org) is managed by the NRV Planning District Commission
and offers the following free benefits to commuters in the New River and Roanoke Valleys:
• Free carpool matching service (see map on right below showing existing matched carpoolers;
map on left shows existing park and ride lots).
• Guaranteed Ride Home program
• An online resource for other commuting options ‐ biking, walking, taking the bus, telework
• RIDE Solver calculator to find out how much changing how your commute can save you:
http://www.ridesolutions.org/ridesolver.asp

Figure 6.2a: Park and Ride Lots in the NRV

Figure 6.2b:Matched Car‐poolers in the NRV
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In addition, some large employers, such as Virginia Tech, offer a number of alternative
transportation options for commuters. VT’s vanpooling program currently operates three
vanpools from Pulaski, Rich Creek, and Roanoke. Also, transit options are reaching more
areas in the region, with Blacksburg Transit extending service to Christiansburg and
Radford Transit servicing Fairlawn and other transportation nodes. The SmartWay Bus
provides commuting options between Blacksburg, Christiansburg, and Roanoke, with a link
to rail service in Lynchburg. Passenger rail service is being extending to Roanoke by 2016‐
17, and hopefully to the NRV when it extends further southwest. Finally, the MegaBus stop
at Falling Branch in Christiansburg offers a very affordable express link for travelers to
Washington, DC, and Knoxville.

Rural Renewable Energy Development. NRV’s rural areas are land‐rich and offer
potential for farm‐based renewable energy including biomass fuels and larger scale solar
and wind electric systems. The 2013 General Assembly authorized agricultural‐based
renewable systems (see Box 6.4), and there is significant potential for ground‐ and barn‐
roof‐mounted solar PV systems. Intermediate ridges on rural properties offer potential for
wind energy systems.

Biomass renewable energy sources have all been produced in the NRV, including forest and
crop residues, harvested wood and switchgrass, digester animal wastes, and processed
bioethanol and biodiesel. Except for wood heating fuel, there is no local commerce for local
biomass fuels.
Box 6.4 2013 Enacted HB 1695 Agricultural Net Metering

Agricultural net metering. Requires the State Corporation Commission to establish a net‐
energy‐metering program for eligible agricultural customers. Agricultural net metering will
allow a customer that operates a solar, wind, or aerobic or anaerobic digester gas facility of
up to 500 kilowatts as part of an agricultural business to be served by multiple meters that
are located at separate but contiguous sites, provided the generating facility is located on
land owned or controlled by the agricultural business and is used to provide energy to
metered accounts of the agricultural business.

Rural Living Energy Objectives and Strategies
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
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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

Most NRV residents live in the region’s towns and villages. Regarding energy use and cost,
these households have advantages over rural residents as many are in natural gas service
areas with lower‐cost heating fuel, have shorter travel distances to work and other activities,
and have more access to public transit. Their communities generally have greater access to
state and federal government support of affordable housing and development assistance.
Still, there are opportunities to improve building efficiency and reduce energy costs, enhance
mobility options, and develop building‐ and community‐scale renewable energy projects, all
of which help create more livable and affordable communities.

Urban Building Efficiency. As in rural areas, one of the main opportunities in towns and
villages for energy efficiency is in buildings. Much of the existing housing and commercial
building stock is old and inefficient, and energy efficiency retrofits are the best way to
reduce future heating and cooling costs. There are well‐qualified contractors who conduct
building energy audits and install retrofit measures that reduce heating and other energy
consumption by 20% or more. This building energy retrofit is the greatest clean energy
opportunity in the NRV and is addressed in detail under Principle 5.

New building construction must comply energy requirements under the Virginia Uniform
Building Code, which is made more stringent every three years. Many NRV builders are going
beyond the code and developing highly efficient EarthCraft, Energy Star, and LEED certified
buildings that further reduce energy use and future energy costs. A good example is Green
Valley Builders’ Mount Tabor Meadows, a Blacksburg subdivision of all EarthCraft homes,
including the region’s first certified under the LEED Home protocol.

Urban Land Use Efficiency. Urbanized areas offer significant opportunities for efficient
transportation. This begins with mixed land use and increased density, which shorten
travel distances; enable walkability, bike‐ability, and transit; and thus reduce automobile
use, miles traveled, and energy use and emissions. These features are important elements
of the five “D’s” of efficient urban land use:
• Density: population/employment per acre
• Diversity: mixed use residential/commercial/jobs
• Design: aesthetics, sidewalks, street connectivity
• Destination accessibility: ease of trip from point of origin
• Distance to Transit: ¼ to ½ mile from home or work
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These denser, walkable, mixed‐use, transit‐oriented developments have become
increasingly popular as evidenced by consumer surveys and property market values, not
just for their time and energy efficiency benefits, but also for their social and community
benefits. NRV local governments are beginning to reflect this desirable development
pattern for their urbanized areas.

For example, Pulaski County’s current Comprehensive Plan calls for development to focus in
already developed areas:
“OBJECTIVE 4.3: Encourage growth in existing population nodes and focus
future development into serviceable areas of the County.
Recommended Strategies:
4.3‐1. Limit urban expansion to those areas most suitable for new development on
the basis of accessibility, extension of services, terrain, soils, and other criteria….
4.3‐2. The Planning Commission should encourage the use of cluster development
along major transportation routes.
4.3.3 The Planning Commission will discourage strip commercial and residential
development along major transportation routes and encourage the use of clustered
development.”

Radford City’s ’s 2030 Comprehensive Plan has a similar land use objective: “Redevelopment
of underutilized residential and business properties should be pursued for development
before considering new development on vacant, undeveloped land.”

The Town of Blacksburg has fully embraced this approach to urban development in its 2012
Comprehensive Plan. Among its Community Character and Land Use objectives are:
• “Well‐designed pedestrian and bicycle friendly routes and facilities are essential to the
Town’s identity as a walkable and bikeable community. Pedestrian circulation systems are
required to be constructed in all new developments.”
• “Explore programs to encourage more construction in Town of EarthCraft certified and
U.S. Green Building Council’s LEED certified buildings.”
• “Encourage residential infill in the Downtown area. Support the addition of a mix of uses
and services that will attract and support a Downtown residential population.”
To achieve these objectives, Blacksburg applies designated Mixed Use Areas and Urban
Development Areas in its Comprehensive Plan’s Future Land Use map (see Box 6.5).

Urban Transportation. As discussed above, land use and development patterns affect
transportation needs in urbanized areas. Mixed use development, density, and walkability
reduce automobile needs and related fuel cost and emissions. These development patterns
also enable transit systems. Blacksburg Transit (BT) and Radford Transit systems were
discussed in relationship to rural transportation opportunities, but their primary benefit is to
town and city residents.
BT is an effective transit system because it has a relatively high load factor that contributes
to its energy savings. Ridership is enhanced by the zero fare for students and university staff
because the system is funded primarily by Virginia Tech student fees. BT’s Two‐Town
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Box 6.5 Mixed Use Areas and Urban Development Areas in Blacksburg’s Land Use Plan
Mixed Use Areas are designated within the Town where a mix of residential and non‐residential
development and redevelopment is encouraged. Eight Mixed Use Areas are designated in the Future
Land Use Map; to a large extent, these are coincident with the designated UDAs.
Urban Development Areas (UDA) are intended to serve as a focal point for growth over the next 10
to 20 years. Development within the UDA should be compact, using mixed‐use development designed
to accommodate pedestrian and vehicular traffic with a full complement of services and amenities.
UDA should also provide for transit facilities or stops. Designated UDA are intended to be developed
at urban densities and intensities and may include:
• single‐family residences at four dwellings per developable acre, townhouses at six dwellings per
developable acre, or multifamily units at 12 units per developable acre or higher or a combination
of these unit types, or
• commercial development at a floor area ratio of 0.4 per acre or higher.
Individual parcels or groups of parcels within a UDA may be either higher or lower than the general
density/intensity standards, as long as these general density/intensity standards are available in
some combinations in the UDA when taken as a whole. Compact, mixed uses are appropriate in UDA
and development in these areas should be guided in part by the mixed‐use area guidelines.

Figure 6.3: Blacksburg’s UDA’s are also the locations of its Mixed Use Areas. Also shown is one of two
Montgomery County UDAs.
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Trolley and its service in Christiansburg have extended its reach outside of Blacksburg. BT
service is coordinated with Blacksburg land use planning to provide transit service to new
developments, including those in mixed use areas and UDAs.
Extended transit opportunities in the region were also discussed in the previous section.
The SmartWay Bus from Blacksburg/Christiansburg to Roanoke/Roanoke airport and its
connector to Lynchburg Amtrak rail station, the affordable MegaBus express bus from
Christiansburg to DC and Knoxville, and future rail service from Roanoke, all provide
opportunities for non‐auto travel from the region.

Electric Vehicle Charging. Another opportunity for efficient transportation in the NRV is
the expected growth of plug‐in electric drive vehicles. The U.S. market for plug‐in vehicles
is expected to rise to 1.8 million by 2020 (for comparison, 435,000 hybrid vehicles were
sold in 2012). Compared to gasoline vehicles, electric drive vehicles have zero urban air
emissions, have ¼ the operating cost, emit about ¾ of the overall carbon emissions even
with our coal‐based electricity, and provide a ready market for renewable electricity,
especially nighttime wind power.
More importantly, creating an electric‐vehicle charging infrastructure demonstrates a
community’s commitment to a clean energy future. Charging technologies are rated by
voltage(V)/amperes(A) and charging times: Level 1 (120v/12A, 15 hours for 20‐kWh
battery), Level 2 (240V/15A, 7 hours; 240V/30A, 3.5 hours), Level 3 (480V/125A), 0.5
hours). Some states and communities are investing heavily in charging infrastructure in
anticipation of this market. There is much less activity in Virginia.
But the NRV has a growing number
of charging stations, as shown in
figure 6.4:
 Blacksburg has 9 free level‐1
and 8 free level‐2 stations,
 The Volvo plant in Dublin has 3
free level‐2 chargers,
 Christiansburg’s Nissan dealer
in has 2 level‐2,
 Hotel Floyd has 1 level‐2
charger.
As the number of electric
vehicles increases in the NRV,
the region should add more
charging infrastructure. APCO,
VTES, and RED should anticipate
this market for electricity.

Figure 6.4 NRV Electric Vehicle Charging Stations (www.plugshare.com)
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Urban Living Energy and Land Use Objectives and Strategies
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. The 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
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. The 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 and once complete to Roanoke,
support passenger rail extension to the NRV.
3.e. Anticipate the growing electric vehicle market by developing a network of public and
private EV charging stations in the NRV
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4. Reduce Environmental Impact of Energy Use
The environmental impact of current patterns of energy use is one of the strongest
motivating factors for clean energy in the New River Valley. In the Livability Initiative’s
community survey, respondents cited environmental protection as the top energy priority,
and they ranked it second behind efficiency and conservation as the top energy goal.

All energy sources cause some environmental impact. Energy efficiency improvements and
conservation behavior reduce needed source energy and thus have the greatest
environmental benefit. Recall that efficiency and conservation are not the same. Energy
efficiency improvements provide the same energy function with less energy. For example, an
LED light bulb will produce the same light as an incandescent bulb but with 1/10th the
energy; and sealing air leakage and installing insulation will result in less heating energy to
keep a house at the same thermostat setting. On the other hand, energy conservation aims to
reduce energy waste through smart consumer behavior. For example, turning off the lights
when they are not needed or turning down the winter thermostat when not at home.

Fossil fuel sources generally have the greatest environmental impact from their extraction,
transportation, processing, and especially combustion.
• Coal use requires mining impacts on land and waters, processing and transport impacts,
and power plant emissions of sulfur oxides, nitrogen oxides, mercury, fine particulates,
and carbon dioxide.
• Petroleum products require extraction and transport impacts with risks of well, tanker
and pipeline leaks; refinery emissions; and product combustion emissions of fine
particulates, volatile organic compounds and nitrogen oxides that produce ozone smog in
communities, as well as carbon dioxide.
• Natural gas extraction, especially using new hydrofracking methods, has a range of
possible impacts on water and fugitive emissions of methane, a potent greenhouse
gas. Although natural gas combustion does produce nitrogen oxide emissions, it has
less impact on global warming and climate change than coal and oil. Per unit of
energy, natural gas emits about half (57%) the CO2 of coal and 75% of the CO2 of
petroleum products.
Environmental protection requirements have been instituted to reduce these impacts.
For example, since 2005, APCO invested $2 billion in sulfur emissions controls at its
power plants and that led to significant increases in our electricity rates. Still, remaining
impacts of fossil fuels on air quality, climate change, waters, and land, are significant and
are not incorporated into the price of this energy. The costs associated with these impacts
are not borne by the producers or consumers of this energy, and they amount to a huge
environmental and social subsidy of these fuels.
Potentially the highest risk impact of fossil fuels results from their emissions of carbon
dioxide and methane. These greenhouse gases (GHG) are the main cause of global
warming and climate change. Climate change is predicted to cause significant impacts on
human populations from sea level rise and coastal flooding, extreme weather events
including extreme heat episodes, shifting ecosystems and agricultural productivity,
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among others. These effects are likely to pose severe consequences for many
communities throughout the world, especially coastal cities.

The NRV is blessed to be on high ground and the consequences of climate change are
likely to be less severe here than most places in Virginia, the U.S., and the world. But this
is a global problem that requires local action, and it is one of the strongest drivers for
clean energy. Clean energy reduces GHG emissions of fossil energy and mitigates the
impact of energy on climate change. This is why the global energy markets are moving
toward clean energy, and why those countries, states, and regions that develop clean
energy are likely to be more competitive in the future low‐carbon energy economy. So
even though the consequences of climate change are likely to be less severe in the NRV,
the region should develop clean energy for the sake of the global environment as well as
for its own economic competitiveness.

Clean energy includes energy efficiency, conservation, and low‐carbon sources, especially
renewable energy. As mentioned efficiency and conservation have the greatest
environmental benefit as they reduce the need for source energy. Renewable energy sources
have some environmental impact, but these are generally different and far less than fossil
energy sources. For example,
• Solar PV and wind power systems are manufactured and cause manufacturing impacts on
air and water.
• Wind generators must be located above obstructing trees and buildings and can be seen
from afar. Some people see them as a blight on the landscape, like communications
towers; others see them more positively as a dramatic representation of clean energy.
• Wind systems can cause noise and can impact birds and bats, but if properly sited, these
impacts can be minimized. In fact, compared to impacts caused by buildings and domestic
and feral cats, wind system impacts on birds and bats are very small, even with expanded
development.
• Renewable biomass fuel is combusted like fossil fuels and produces air emissions
including carbon dioxide. However, their carbon emissions are considered “climate‐
neutral” since their carbon is not “fossil” and was recently in the atmosphere as CO2, and
thus is part of the contemporary carbon cycle.
Environmental Protection Objectives and Strategies

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).
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5. Improve Efficiency of Buildings starting with Existing Residential Buildings
Building and Residential Energy and the Opportunities for Energy Retrofit
In the U.S., buildings consume ¾ of the electricity and more than 40% of total energy. The
NRV energy profile showed a similar breakdown, and residential consumption is the prime
driver of rising household energy costs. Overall, Virginia per capita energy use, once 20%
lower than the national average, is now the same as the national average, driven by a 60%
rise in residential use per capita since 1960. As shown in figure 6.5, that is 12% above the
national average (Murrow and Krasnow, 2012).

Figure 6.5 Residential energy use per capita in the U.S. and selected states (Murrow and Krasnow, 2012

Energy efficiency in new construction is regulated by the Virginia Uniform Building Code
(VUBC). Local codes cannot exceed the VUBC. The energy code has been upgraded to new
International Energy Conservation Code (IECC) guidelines every three years, providing a
steady improvement in new buildings efficiency. The 2012 IECC standards would increase
residential housing efficiency by 15% compared to current VUBC based on IECC 2009.
However, the Virginia Board of Housing & Community Development (BHCD) has tentatively
decided not to include the full range of IECC efficiency improvements (RT, 2013).

This Plan calls for continuing full adoption of the IECC upgraded efficiency improvements in
the VUBC. In addition, the Plan calls for designing and constructing new buildings beyond
the energy code requirements to EarthCraft, Energy Star, and LEED standards, where
possible. These features reduce energy consumption further and save future energy cost
more through small additional investments in new construction that are very cost‐effective.

Existing buildings are another matter. Energy building codes were not implemented
until the mid‐1970s. Older buildings are poorly insulated and very inefficient compared to
current standards. Half of NRV housing units were built before 1974 and ¼ were built
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