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272 CLIMATE OF THE SOUTHEAST UNITED STATES

Although the Southeast is one of the largest emitters of CO, emissions in the United
States, the region ranks low in policies and programs that promote efficient energy use.
However, improvements are on the horizon due in part to the large potential for carbon
sequestration, future cost-saving conservation efforts, and requirements of the 2009
American Recovery and Reinvestment Act.

Key Findings

»  With 26% of the total population of the USA and 25% of the total CO, emissions,
the Southeast (SE) emits more combustion-related CO, than any other region of
the National Climate Assessment. The largest source of emissions is generation
of electricity (41%) followed by transportation (35%).

» The SE has great potential for mitigating CO, emissions through carbon seques-
tration in soils and plant biomass. The average annual carbon storage in natural
ecosystems is about 0.3 petagrams, 60% of which is stored in forests and the
remainder in savannas. Protection of these natural carbon sinks in the face of
development pressures is a critical issue for climate change mitigation in the SE.

>  States in the SE consistently rank low for policies promoting energy-efficiency as
is illustrated by the fact that electric utility energy efficiency program spending
per capita in the SE was one-fifth the national average.

» Most states in the SE have outdated or non-existent energy code policies
governing the energy efficiency of new buildings. This situation is improving,
in part due to a provision of the 2009 American Recovery and Reinvestment Act
that requires states receiving ARRA funds to adopt updated energy codes.

» These low energy efficiency rankings across the SE offer large potential for
energy saving gains through cost-effective conservation measures. Moreover,
there are several SE states that lead in energy conservation for the region and
the nation. Florida, Virginia, Georgia, and North Carolina rank among the top
11 states for total numbers of Leadership in Energy and Environmental Design
projects.

» Many corporations and in the SE are developing and instituting sustainability
plans that include provisions to reduce their overall direct and indirect impacts
on the environment through improved energy efficiency, increased use of renew-
able energy, and reduced GHG emissions.

12.1 Definitions

Climate change mitigation refers to activities that avoid or decrease the release of
greenhouse gas (GHG) emissions from new and existing sources, or decrease atmo-
spheric GHG concentrations, e.g., carbon storage in forests or soils, as compared to a
specific historical point in time across a specific spatial boundary. This chapter briefly
reviews the emissions of GHGs from sources in the SE, along with recent efforts under-
taken to reduce emissions by southeastern businesses, governments, homeowners, and
others. The ability of natural systems in the SE to sequester carbon is also reviewed. For
purposes of this chapter, the Southeast is comprised of Louisiana, Alabama, Missis-
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sippi, Florida, Georgia, South Carolina, North Carolina, Virginia, Tennessee, Kentucky,
Arkansas, Puerto Rico, and the US Virgin Islands. Unless otherwise noted, the statistics
presented are focused on the 11 continental states.

12.2 Greenhouse Gas Emissions and Sinks in the Southeast

The southeastern USA is one of eight National Climate Assessment (NCA) regions, and
is home to over 81 million people, which is about 26% of the USA population, includ-
ing Puerto Rico and the US Virgin Islands (US Census Bureau 2012). At 25% of national
emissions, the SE outpaces all other NCA regions as the largest emitter of carbon diox-
ide (CO,) through combustion of fuels (Figure 12.1).

Greenhouse Gas Emissions

In 2009, southeastern sources alone were responsible for over 1,444 million metric tons
(MMLt) of CO, combustion emissions. The electric power sector accounted for 41% of
these emissions, followed by the transportation sector (35%) and industrial sources
(18%) as the largest contributors (Energy Information Administration 2011). A more
comprehensive GHG emissions inventory for six SE states is provided in the next sec-
tion. The US Environmental Protection Agency recently established a mandatory GHG
Reporting Program will help stakeholders better understand where GHG emissions are
coming from and will improve stakeholders’ ability to make informed policy, business,
and regulatory decisions (US EPA 2012a).

Among the southeastern states, all but Louisiana produce the greatest share of their
combustion CO, emissions from the electric power and transportation sectors. Louisi-
ana is anomalous, with industry contributing the greatest share of emissions. Florida
leads all southeastern states with the greatest total amount of emissions (234 MMt CO,
in 2009), with the majority of its emissions almost equally split between the electricity
and transportation sectors (Figure 12.2).

Regional Trajectory for GHG Emissions

Of the eleven states in the SE, six— Arkansas, Florida, Kentucky, North Carolina, South
Carolina, and Virginia—have begun a process to develop a climate change plan for
their state, including an inventory of emissions and projections of emissions into the
future, typically, for the 2020 to 2030 timeframe. Alabama’s 1997 Climate Change Plan
provides GHG projections only to 2010 and, so, is not included here. In most cases,
these states estimated both gross emissions as well as net emissions in order to account
for forestry and land use sinks. The emission sources and GHGs evaluated extend
beyond those captured by Department of Energy (DOE) combustion CO, emission
estimates discussed above. For example, state-specific estimates may have included
emissions of methane (CH,) from livestock operations and nitrogen dioxide from forest
wildfires, collectively reported as carbon dioxide equivalents or CO, , a measure used
to compare the emissions from various GHGs based on their global warming potential
relative to CO,. Most of these plans were developed with the assistance of the Center
for Climate Strategies and a collection of these plans is available on their website (Cen-
ter for Climate Strategies 2012).
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Figure 12.1 Total CO, emissions from combustion by sector by National Climate Assessment region
(2009).

A summary of the estimated out-year GHG emissions for these six states is provid-
ed in Table 12.1 and indicates an expected increasing trend in emissions over time. In
reviewing these trends, keep in mind that the numbers may not be directly comparable
from state to state because of state-specific assumptions used in the development of
emissions estimates. The source document for each state should be consulted to evalu-
ate these differences. Estimates of future emissions depend upon a host of variables,
ranging from changes in technology and policy to how the economy develops.

Carbon Sinks

Generally speaking, carbon sequestration measures the rate of carbon removed from
the atmosphere over a finite period of time (e.g., one month or one year) within a
finite unit of space (e.g., an individual plant or one acre of land), while carbon storage
measures the total mass of carbon accumulated within that finite space. For example,
if something sequesters at a rate of 2 Mt CO,/year but emits at a rate of 1 Mt CO,/year
via natural processes, then its carbon storage is only 1 Mt CO, after year one, 2 Mt CO,
after year two, 3 Mt CO, after year three, and so on, until it reaches some internal satu-
ration point or CO, is released in a pulse from a disturbance like a fire.
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Figure 12.2 Total CO, emissions from combustion by sector in Southeast USA.

A 2007 study of terrestrial carbon storage in the SE and South-Central USA estimat-
ed the state-level terrestrial carbon storage as teragrams of carbon (Tg C) in Alabama,
Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina,
Tennessee, Texas, and Virginia (Han et al. 2007). The study also projected the potential
for terrestrial carbon sequestration in the region. The estimates of carbon storage for
the SE are provided in Table 12.2. The estimate of annual terrestrial carbon sinks, or
annual sequestration, in the SE is provided in Table 12.3. Of the southeastern states
evaluated, Florida leads at nearly 25% of carbon storage, largely due to soil storage. In
contrast, Arkansas leads with more than 20% of annual biomass carbon sink due to its
high level of crop production.

Kentucky was not included in this evaluation and estimates of storage and annual
sinks were not available for the commonwealth by the same methodology used for
the other southeastern states. That said, approximately 10% of Kentucky is used for
cultivated crops and 47% is covered by deciduous forests (Kentucky Renewable Energy
Consortium 2009), indicating that terrestrial systems in Kentucky are expected to add
substantively to the carbon sequestration totals shown in Tables 12.2 and 12.3. Other
estimates of terrestrial sequestration for select southeastern states, including Kentucky,
are discussed in the preceding section on regional trajectories of GHG emissions.
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Table 12.1 Greenhouse Gas Inventory and Reference Case Projections (1990-2030).

MMtCO,e 1990 2000 2005 2010 2015 2020 2025 2030

GROSS EMISSIONS ON A CONSUMPTION BASIS, EXCLUDING SINKS
(INCREASE RELATIVE TO 1990)

Arkansas 65.8 86.8 (32%) 85.4 (30%) 93.5 (42%) (15(;102) (16(;70;) (1714%)/02) n/c
Florida 248.8 52175()5 (3;56%6) 216620/06) n/c (4721%%9) é%i/f) n/c
N W WOE W
g::ina 136 180 (33%) 192 (42%) 214 (58%) n/c 256 (88%) n/c n/e
erlgllma 672 87.8(31%) 93.5(39%) (150220/2) n/c (18%;5()3 n/e /e
Virginia n/c 162.63 n/c n/c n/c n/c ﬁ?"z ;l n/c

NET EMISSIONS ON A CONSUMPTION BASIS, INCLUDES FORESTRY AND LAND USE SINKS
(INCREASE RELATIVE TO 1990)

Arkansas 273 66.0 64.6 72.6 80.4 86.6 93.4 /e
' (141%) (136%) (166%) (194%) (217%) (242%)
. 288.3 3094 3353 397.8 436.2

Florida 230.9 (25%) (34%) (45%) n/c (72%) (89%) n/c
158.2 175.5 184.0 197.6 210.1 224.8 240.2

Kentucky 126.8 (25%) (38%) (45%) (56%) (66%) (77%) (89%)

North o o o o

Carolin 112 156 (39%) 169 (50%) 191 (70%) n/c 232 (106%) n/c n/c

South . . 71.0 94.1

Carolina 34.0 56.8(67%) 62.3 (83%) (109%) n/c (177%) n/c n/c

Virginia n/c n/c n/c n/c n/c n/c n/c n/c

"The Virginia baseline is 2000. MMtCO2e - Million metric tons of carbon dioxide equivalentn/c — Not Calculated

Sources: CAPAG 2008, Commonwealth of Virginia 2008, Strait et al. 2008a, Strait et al. 2008b, Strait et al. 2008¢c,
Strait et al. 2010
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Table 12.2 Total Terrestrial Carbon (C) Storage in the Southeast.

State Soil Organic C Biomass C Total Terrestrial C
Forest Crop” Pasture’

TgC TgC TgC Tg C TgC
Alabama 535 489 1.3 1.3 1,027
Arkansas 814 482 22 29 1,321
Florida 3,504 252 0.3 0.7 3,757
Georgia 1,232 514 3.7 1.6 1,751
Louisiana 1,100 376 8.7 0.7 1,485
Mississippi 457 450 7 1.3 915
North Carolina 1,761 517 7.4 1.8 2,287
South Carolina 888 262 1.9 0.7 1,153
Tenessee 408 389 52 47 807
Virginia 516 455 6.3 3.2 981
Total 11,215 4,186 63.8 18.9 15,483.7

“On an annual basis

While coastal wetlands have been estimated to contain about 10% of the total soil
carbon (Armentano 1980, Schlesinger 1977, Schlesinger 1995), no comprehensive stud-
ies estimating the carbon sequestration and storage capabilities for the coastal areas of

the NCA SE could be located.

A recent study found that the ability of SE ecosystems to act as a net carbon sink,
also called Net Ecosystem Productivity (NEP), varied greatly across the region due to
differences in ecosystem types and climate (Figure 12.3). NEP can be approximated
by net ecosystem exchange (NEE), a research term that focuses on field measurements
of ecosystem carbon sequestration. By convention, NEE = -NEP; thus, negative values
of NEE represent a carbon sink, while positive values represent a carbon source. The
ability to act as a net carbon sink can have large inter-annual variability due to fluctua-
tions in precipitation and drought in the region. The mean regional NEP is about 0.3
petagrams of carbon (a carbon sink) per year, of which about 60% is from forests and
the rest from lands classified as savannas (Figure 12.3, based on Xiao et al. 2011).
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Table 12.3 Annual Terrestrial Biomass C Sinks in the Southeast.

State Biomass C  (Tg C/year) Total Terrestrial C as Biomass (Tg C/year)
Forest Crop Pasture

TgC Tg C Tg C Tg C
Alabama 8.7 1.3 1.3 11.3
Arkansas 6.5 22 29 31.4
Florida 5.4 0.3 0.7 6.4
Georgia 11 3.7 1.6 16.3
Louisiana 59 8.7 0.7 15.3
Mississippi 7.8 7 1.3 16.1
North Carolina 8.5 7.4 1.8 17.7
South Carolina 3.7 1.9 0.7 6.3
Tenessee 4.3 52 4.7 14.2
Virginia 6.3 6.3 32 15.8
Total 68.1 63.8 18.9 150.8

12.3 GHG Emission Reduction Activities

Southeastern businesses and consumers are showing an increasing interest in and
ability to invest in cleaner energy options. Energy efficient home appliances, highly
efficient combined heat and power technology, increasingly more stringent building
energy codes, improved fuel efficiency and alternative fuel infrastructure for cars and
trucks, clustered and transit oriented development, and renewable energy sources are
only a few of the ways the SE is working to modernize its energy landscape and to cut
its GHG emissions. In addition, federal and state policy makers, electric and gas utili-
ties, research institutions, and others are working to identify, design, and implement
clean energy policy and technology solutions that deliver important environmental and
economic benefits. This section discusses some of the many activities that are helping to
reduce GHG emissions in the SE over time.

Transportation

As noted in chapter 4 (Energy), the SE uses more petroleum fuel and has more vehicle
miles traveled than any other NCA region. Transportation alone in the SE makes up
35% of combustion-related CO, emissions.
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Figure 12.3 Mean annual net ecosystem exchange (NEE) for the Southeastern USA for the period
2001 to 2006. Units are gCm? yr'. Positive values indicate carbon release, and negative values indicate
carbon uptake (croplands, urban areas, water bodies, and non-vegetated areas excluded).

The SE has an extensive network of highway, rail, and navigable transportation
corridors and is home to five of the top 30 busiest airports in the USA by passenger
boarding (FAA 2012) and seven of the top 30 freight gateways in the USA handling
international merchandise, whether by water, air, or land (Research and Innovative
Technology Administration 2009). A wide array of government and other stakeholders
in the SE are working to improve the efficiency of the region’s transportation network
through such efforts as smart growth, congestion relief and commuter programs.

A noteworthy effort to reduce petroleum use in the SE is the Southeast Diesel Col-
laborative (SEDC 2012). The SEDC focuses on reducing the impacts of diesel emissions
through strategies such as replacing older vehicles with newer, more fuel efficient
vehicles, repowering existing engines to reduce emissions and to improve fuel usage,
encouraging strategies to eliminate wasteful idling, and retrofitting long haul trucks
with aerodynamic improvements to increase fuel economy. SEDC also works to reduce
the impact of freight movement at ports and airports. For example, an SEDC project
in Tennessee is installing auxiliary power units on tractor trailers to reduce fuel usage
when idling. The effort is projected to save over 9 million gallons of fuel over the life of
the project and eliminate over 100,000 tons of CO, (TDEC 2011).
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Case Study: Arkansas Clean Cities Coalition

The US Department of Energy’s Clean Cities Boundaries: Entire state of Arkansas
Program advances the nation's economic, envi- Designated: October 25, 1995
ronmental, and energy security by supporting Alternative Fueling Stations:
local actions to reduce petroleum consumption e Biodiesel (B20 and above): 5
in transportation. Fourteen cities in the Southeast e Natural Gas: 6
participate in the program. e Ethanol (E85): 20
The primary mission of the Arkansas Clean e Electric: 5
Cities Coalition is to advance the energy, eco- e Propane: 49

nomic, and environmental security of Arkansas
http://www1.eere.energy.gov/cleancities/ http://ar-

through government-industry partnerships that v
kansasenergy.org/ar-clean-cities.aspx

contribute to the reduction of petroleum con-
sumption in the transportation sector. http://www.afdc.energy.gov/cleancities/coalition/

.. .. k
Coalition Statistics: arkansas

Population: 2,911,045
Area: 53,179 sq mi

SEDC is also working to create “green corridors” along interstates to promote the
availability of less carbon intensive fuels and “idle-free” options for truckers during
rest periods, e.g., truck stop electrification. SEDC is promoting this effort nationally and
is working with other regional diesel collaborative organizations along the east coast to
develop Interstate 95 into a green corridor. To date, the SE hosts over 1,500 alternative
fuel locations, including biodiesel, compressed natural gas, propane, and E85 options
(Alternative Fuels Data Center 2012).

Energy Efficiency in Buildings and Manufacturing

Energy efficiency is one of the most cost-effective ways to reduce GHG emissions of
various end-use sectors, including residential, commercial, and industrial. Innovative,
climate specific building designs, such as passive solar orientation, daylighting, high
quality thermal and air barriers along the building envelope, and improved building
occupant conservation behaviors can complement energy efficiency and help avoid
new GHG emissions. While barriers to energy efficiency projects do exist, such as the
upfront costs, many energy efficiency projects have a negative cost per ton of CO,
avoided through reduced expenditures on fuel or electricity, though this negative cost
depends on the temporal boundary of cost analysis and the useful life of the particular
efficiency measure (McKinsey & Company 2009).

The reliable flows, estimated future stocks, high densities, and low costs of the
Southeast’s fossil fuel derived energy sources has made it difficult to promote energy
conservation and efficiency improvements in the region. Market penetration data for
energy efficient products such as Energy Star® appliances are lower-than-average
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and polling data suggest a weak conservation ethic in the southeastern United States
(Brown et al. 2011).

According to the American Council for an Energy Efficient Economy (ACEEE
2012), states in the SE consistently rank towards the bottom of the list based on policies
promoting energy-efficiency (Figure 12.4). This is illustrated by electric utility energy
efficiency program spending per capita in the SE, which was just one-fifth the national
average as of 2002 (Misuriello and Gillespie 2006). However, ACEEE did identify North
Carolina and South Carolina as two of the most improved states in the 2012 ranking.

An exception is the ongoing implementation of the 2009 Presidential Executive
Order (EO 13514) on Federal Leadership in Environmental, Energy, and Economic Per-
formance (White House 2009). This order directs federal agencies to reduce greenhouse
gas pollution, eliminate waste, improve energy and water performance, and leverage
federal purchasing power to support innovation and entrepreneurship in clean energy
technologies and environmentally-responsible products. The General Services Admin-
istration, along with Federal Agency partners, is working to implement this order in
more than 140 federally owned buildings comprising more than 17 million rentable
square feet of space in the SE USA (US General Services Administration 2012).

Although some states in the SE have already adopted fairly progressive energy
codes, other states have outdated or non-existent energy code policies governing the

2011 State Energy Efficiency Scorecard Rankings

Arizonas

17

| [ Ranks 1- 10
I Ranks 11 - 20
I Ranks 21 -30

281

Ranks 31 - 40
Ranks 41 - 51

Sounce: Ameican Cowuncil for an Energy-Efficient Ecomomy

Figure 12.4 2011 ACEEE energy efficiency scorecard rankings.
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energy efficiency of new buildings. This situation is improving, in part due to a pro-
vision of the 2009 American Recovery and Reinvestment Act (ARRA 2009) requiring
states receiving ARRA funds to adopt updated energy codes. According to the ACEEE
Scorecard, Georgia and Florida rank among the top 10 states for both the stringency

of their energy codes and energy code compliance efforts. In April 2010, the Southeast
Energy Efficiency Alliance was granted $20 million from the US Department of Energy
Better Buildings Program to help upgrade businesses and homes in 13 cities in eight
southeastern states and the US Virgin Islands. DOE expects that this project “will create
program models and best practices to transform the market for energy efficiency across
the Southeast” (USDOE 2012a).

Case Study: Beneficial Electrification of Motors and Vehicles

Research indicates that the electrification of
transportation vehicles could provide significant
benefits to the environment and the economy.
Plug-in hybrid electric vehicles (PHEVs) and
battery-only electric vehicles (EVs) are two types
of vehicle electrification. PHEVs, unlike EVs, can
operate seamlessly on gasoline or electricity. One
promising technology to introduce the use of
electricity as a transportation fuel is through the
development of PHEVs.

The Natural Resource Defense Council
(NRDC) and the Electric Power Research Institute
(EPRI) recently analyzed how the deployment
of PHEVs could change greenhouse gas emis-
sions in the USA over the period 2010 to 2050.
Various scenarios were evaluated which tracked
the “emissions from the generation of electricity
to the charging of PHEV batteries and from the
production of motor fuels to their consumption
in internal combustion vehicles.” The scenarios
represented different mixes of electric generating
technologies and PHEV penetration levels. For
each scenario, annual and cumulative GHG emis-
sions were reduced. In 2050, annual reductions
ranged between 163 and 612 million metric tons
of GHGs. Cumulative GHG emissions reductions
from 2010 to 2050 ranged from 3.4 to 10.3 billion
metric tons. Each scenario reduced GHG emis-
sions in each region of the country.

Vehicle electrification is not without chal-
lenges, which include higher vehicle costs, driven

largely by the battery costs; the lack of available
public charging infrastructure; the need to enable
successful connection between vehicles and the
electric grid; and a lack of mainstream consumer
acceptance of electric powered vehicles.

For example, a growing fleet of EVs or PHEVs
may bring an unusually high burden to areas
of the Southeast requiring upgrades to the local
utility distribution network to meet this new
demand. In particular, transformers serving
charging facilities may be insufficient to support
the simultaneous charging of multiple vehicles.
Utilities serving the Southeast will need access to
information and regulatory support to deal with
these and other issues.

Duvall, M. Plug-In Hybrids on the Horizon: Build-
ing a Business Case. Spring 2008. http://
mydocs.epri.com/docs/CorporateDocuments/
EPRI_Journal/2008-Spring/1016422_PHEV.pdf

EPRI and NRDC. “Environmental Assessment of
Plug-In Hybrid Electric Vehicles Volume 1:
Nationwide Greenhouse Gas Emissions.” July
2007. http://mydocs.epri.com/docs/CorporateD-
ocuments/SectorPages/Portfolio/PDM/PHEV-
ExecSum-voll.pdf

Electrification Coalition. Fleet Electrification Road-
map: Revolutionizing Transportation and
Achieving Energy Security. November 2010.
http://projectgetready.com/wp-content/up-
loads/2010/12/EC-Fleet-Roadmap-screen.pdf
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An upside to these generally low energy efficiency rankings across the SE is the
large untapped potential for energy saving gains through cost-effective conservation
measures. This potential was illustrated in a recent study on the effect of implementing
key energy efficiency polices in the industrial, residential, and commercial sectors in
the SE (Brown et al. 2010). The geographic area in this study included states outside the
NCA SE; the values reported below are estimates for only the NCA SE states.

The study found that policies promoting process improvements, utility plant up-
grades, combined heat and power in the industrial sector, equipment standards and
retrofits in the commercial sector, and home energy retrofits, building energy codes,
energy-efficient appliances and an expanded residential weatherization allocation
program are estimated to save 2,100 trillion BTUs (Tbtu) in 2020 (an 11% reduction in
total energy consumption from a reference year of 2010) and 3,376 Tbtu in 2030 (a 16%
reduction in total energy consumption from a reference year of 2010). In 2030, these
energy savings are estimated to mitigate the emissions of approximately 100 MMt
of CO,. These policies would also have a net positive impact on the economy in the
region, generate an estimated 220,000 jobs, avoid $24 billion of utility bills, and save 5
billion gallons of freshwater in 2020. For an example of one important energy efficiency
technology that is already being used to some extent in the SE, see the following case
study on combined heat and power (Kaufmann and Chittum 2011, Brown et al. 2011a,
Brown et al. 2011b, Cox et al. 2011, US EPA 2012b).

283

Case Study: Combined Heat and Power (CHP)

Combined heat and power (CHP), also known
as “cogeneration,” is an efficient, clean, and reli-
able approach to generating power and ther-
mal energy from a single fuel source. CHP can
greatly increase a facility's operational efficiency,
decrease energy costs, and decrease greenhouse
gas emissions.

According to the Energy Information Ad-
ministration (EIA) 2011 Annual Energy Outlook,
49% of industrial energy consumption occurs in
the Southeast. CHP, therefore, is an important
technology to help reduce this level of consump-
tion. The Southeast has 416 CHP facilities that
represent almost 20 GW of capacity. While bulk
chemicals, food processing, and pulp and paper
represent half of these CHP plants in the South-
east, a number of small applications have been
added in the past ten years. The Southeast is also
home to four large-scale natural gas combined
cycle facilities in Alabama, Florida, Mississippi,
and South Carolina.

Progressive policies that promote environ-
mental technologies such as CHP have been
shown to promote positive economic and
environmental outcomes. For example, national
analyses of output-based regulations and portfo-
lio standards that include CHP have shown the
potential to avoid tens of millions of tonnes of
CO2 emissions, save 1.4 to 2.4 quadrillion BTUs
of energy, and provide billions of dollars of net
social benefits on an annual basis.

With few exceptions, such as North Caro-
lina’s 35% investment tax credit, such policies are
largely nonexistent in the Southeast. For example,
no Southeastern state has output-based regula-
tions. Likewise, Arkansas and Florida both have
public service commission-established energy
efficiency goals, but neither includes provisions
to encourage greater development of CHP.
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Several southeastern states are leading in specific energy efficiency areas even
though the SE as a region is lagging in overall energy-efficiency policies. According to
US Green Building Council’s 2010 ranking, four SE states—Florida, Virginia, Georgia,
and North Carolina—rank in the top 11 of all 50 states for total number of US Green
Building Council Leadership in Energy and Environmental Design (LEED) projects (US
Green Building Council 2012). Georgia and Virginia are also among the top states in the
country for promoting affordable green housing. Their qualified allocation plan policy
provides incentives for energy efficiency, smart growth, resource conservation, and
health (Global Green USA 2010). Organizations in several SE states are active in the
areas of research, development, and demonstration for energy efficiency, including the
Florida Solar Energy Center, the Florida Energy Systems Consortium, the North Caro-
lina Solar Center, the Southeast Energy Efficiency Alliance, and Southface Institute,
which conducts research and training on energy efficient housing and communities.

corporations and municipalities that sell electric
power in the state have to meet a standard of

10% by 2018. Resources that can be used to meet
the standard include solar energy, wind energy,

Case Study: North Carolina RPS

In 2007, the governor of North Carolina, Mike hydropower, geothermal energy, ocean current
Easley, signed into law S.L. 2007-397, which or wave energy, biomass resources, and energy
establishes a Renewable Energy and Energy Ef- efficiency measures.

ficiency Portfolio Standard for the state. By 2021, The law also includes provisions to encour-
investor-owned utilities must meet 12.5% of retail age the use of solar energy, swine and poultry
electricity demand through renewable energy or wastes, as well as implementation of energy ef-
energy efficiency measures. Electric membership ficiency programs.

http://www.c2es.org/what_s_being_done/in_the_
states/rps.cfm

Renewable Portfolio Standards

A Renewable Portfolio Standard (RPS) provides states with a mechanism to increase
renewable energy generation using a market-based approach that is administratively
efficient. An RPS requires electric utilities and other retail electric providers to supply
a specified minimum amount of customer load with electricity from eligible renew-
able energy sources and other clean energy approaches, such as energy efficiency and
combined heat and power. The goal of an RPS is to stimulate market and technology
development so that renewable energy will eventually be economically competitive
with conventional forms of electric power. States create RPS programs because of their
benefits to energy security, economy, and environment, including reduction of GHG
emissions (US EPA 2012c¢).
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In the SE NCA Region, only North Carolina, Puerto Rico, and the US Virgin Islands
have legally binding RPSs (North Carolina Utilities Commission 2008, Energy Affairs
Administration 2010, USDOE 2012b). Several solar electricity facilities have subse-
quently been built, including a 17 MW solar farm in Davidson County, NC (Whitmore
2011). Two states— Virginia and Florida—have established renewable portfolio goals
and Florida’s Public Service Commission has approved inclusion of 110 MW of solar
capacity in its ratemaking plan (Florida Public Service Commission 2008). The remain-
ing SE states have not established either a mandatory or voluntary RPS. Additional
renewable energy and energy efficiency policies and programs have likewise been
established unevenly across the SE. Programs such as public benefit funds, net meter-
ing, green pricing programs, decoupling policies, energy efficiency resource standards,
and various financial incentives vary from state to state (Center for Climate and Energy
Solutions 2012).

Carbon Capture and Storage

Carbon capture and storage (CCS) is the process of capturing and storing CO, before

it is emitted from stationary sources that would otherwise release CO, into the atmo-
sphere. Although currently expensive and in the early stages of development, CCS
technologies offer one technological solution to mitigating CO, emissions from station-
ary sources. For example, Mississippi Power’s advanced integrated gasification com-
bined cycle power plant being built in Kemper County, MS, will initially capture 65%
of generated CO,, much of which will be sold for enhanced oil recovery (Mississippi
Power 2012).
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Case Study: The City of Gainesville, FL

Gainesville joined the International Council for
Local Environmental Initiatives the (ICLEI) Cities
for Climate Protection Campaign in 2002. Three
years later, the community joined cities across the
nation and pledged to reduce carbon. The city’s
goal was to reduce carbon emissions to 7 percent
below 1990 levels. Gainesville is set to reach this
target in 2013.

Gainesville Regional Utilities, (GRU), a mul-
tiservice utility owned by the City of Gainesville,
has played a key role in the process. As the fifth
largest municipal electric utility in Florida, GRU
serves approximately 90,000 retail and wholesale
customers in Gainesville and surrounding areas
with electric, natural gas, water, wastewater, and
telecommunications services.

Strategic GRU programs and projects to
reduce carbon emissions include monitoring and
controlling emissions; improving energy efficien-
cy; improving power generation efficiency, and
increasing the use of renewable energy sources.
GRU also has the first-in-the-nation feed-in tariff
for solar electricity.

When a new local biomass power plant comes
online in 2013 the city will exceed their goal of 7%
below 1990 emissions for government operations,
including the municipal utility (essentially all of
community-wide emissions excluding transpor-
tation).

https://www.gru.com/OurCommunity/Environ-
ment/AirQuality/




286 CLIMATE OF THE SOUTHEAST UNITED STATES

It should be noted that CCS has an associated “energy penalty,” which is the frac-
tion of fuel that must be used to run the CCS process. A recent study found that the
energy penalty associated with pulverized coal power plants provided an absolute
lower bound of 11%, with an easily achievable value of 40% and 29% as a “decent tar-
get value” (House et al. 2009).

The US DOE is investigating a variety of cost-effective technological approaches
for CCS, including geologic carbon storage. Of particular interest is storage in saline
formations, oil and gas reservoirs, coal areas that cannot be mined, organic-rich shales,
and basalt formations. An example of potential deep saline geologic formations for
CCS in the SE is shown in Figure 12.5 (NETL 2010).

The US DOE Carbon Sequestration Program is comprised of three key elements for
CCS technology development and research: (1) core R&D, (2) infrastructure, and (3)
global collaborations. The primary component of the infrastructure element is the Re-
gional Carbon Sequestration Partnerships, a government/academic/industry coopera-
tive effort tasked with characterizing, testing, and developing guidelines for the most
suitable technologies, regulations, and infrastructure for CCS in different regions of the
USA and several provinces in Canada.

Figure 12.5 Southeast Regional Carbon Sequestration Partnership (SEACARB) map showing deep
saline formations with CO, storage potential.
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Case Study: Hickory Ridge Landfill

The Hickory Ridge Landfill in Conley, Georgia, is 1 million kWh of renewable electricity annually,

approximately 10 miles southeast of downtown enough to meet the needs of 224 homes. The
Atlanta. The landfill opened in 1993 and is fitted solar project is being developed in tandem with
with equipment to produce power from both a landfill methane-to-energy project, thereby
solar photovoltaics and methane gas collection. increasing the power output of this one waste

Hickory Ridge is one of the first landfills in disposal facility and further reducing greenhouse
the country to integrate flexible solar panels into gas emissions to the atmosphere.

a geomembrane cover being used to close a sec-
tion of the landfill. Hickory Ridge is the largest

solar landfill cover in the world, with 7,000 solar http://www.georgia.gov/00/press/de-
tail/0,2668,134245182_144576795_156569968,00.html

http://www.alliedwaste.com/pr-90_000.html

panels on 10 acres. The plant generates more than

Photo courtesy of the Georgia Environmental Finance Authority.

The Southeast Regional Carbon Sequestration Partnership (SECARB), man-
aged by the Southern States Energy Board, is the primary partnership investigat-
ing regional CCS opportunities (SECARB 2012). SECARB represents a 13-state
region: Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North
Carolina, South Carolina, Tennessee, Texas, and Virginia, as well as portions
of Kentucky and West Virginia. The primary goal of SECARB is to develop the
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necessary framework and infrastructure to conduct field tests of CCS technologies and
to evaluate options and potential opportunities for the future commercialization of
CCS in the region. Estimates of storage capacity in the SECARB Region are provided in
Table 12.4.

SECARB is currently designing and operating four small-scale and two large-scale
CCS demonstration projects across the SE. In addition, SECARB continues to character-
ize the region’s on- and offshore geologic storage options, identify barriers and oppor-
tunities for the wide-scale construction of CO, pipelines to storage areas, enhanced oil
recovery, and other commercial uses, monitor federal and state regulatory and legisla-
tive activities, and support local, regional, national, and international education and
outreach efforts related to the SECARB initiative.

Sustainability Plans

In addition to individual projects aimed at reducing emissions of GHGs from a par-
ticular source, such as CCS for a large power plant or switching that plant to fuels with
lower carbon intensities per unit of output as energy or goods, many corporations and
cities are developing and instituting plans to reduce their overall direct and indirect
impacts on the environment. Energy efficiency, renewable energy, and GHG emission
reductions are frequently central themes in corporate and local government sustain-
ability plans.

A number of SE cities have also developed sustainability plans to help save energy
and reduce their carbon footprint. For example, 206 southeastern mayors have signed
on to the US Conference of Mayor’s Climate Protection Agreement. Among other
things, signatories strive for a 7% reduction in GHG emissions by 2012 based on 1990
levels through actions ranging from anti-sprawl land-use policies to urban forest res-
toration projects to public information campaigns (Mayors Climate Protection Center
2009).

Another example, Local Governments for Sustainability (ICLEI), is working with 83
local governments in the SE to develop GHG emission inventories, set realistic goals for
reduction of GHG emissions, develop and implement an action plan to achieve those
reductions, and measure results (ICLEI USA 2012). The National Association of Coun-
ties, through its Green Government Initiative, also provides assistance to cities and
counties through seminars, best practices, modeling, and analytical tools to increase
local government plans for reducing GHG emissions (National Association of Counties
2012). A number of private sector firms are helping governments and businesses get on
a path toward more quantifiable and accountable sustainability planning.

Other types of organizations, such as universities, are also engaged in developing
and implementing programs to reduce GHG emissions. For example, 105 southeastern
colleges and universities are signatories to the American College and University Presi-
dents’ Climate Commitment (ACUPCC), which works to “eliminate net greenhouse
gas emissions from specified campus operations, and to promote the research and edu-
cational efforts of higher education to equip society to re-stabilize the earth’s climate”
(ACU Presidents Climate Commitment 2012). Some leaders include the University of
Florida (UF 2012), in Gainesville, FL, and Agnes Scott College in Decatur, GA (Agnes
Scott 2012).
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Table 12.4 Estimates of CO, Storage Capacity in the SECARB Region.

CO, Sources

CO, Storage Resource
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State (Million Metric Tons) (Million Metric Tons) Years Storage™
Total Oi(l;::d C(S);L::d Saline” Total
AL 80 344 1,944 12,900 15,188 190
AR 35 250 15,675 4,304 20,229 572
FL 143 109 1,275 16,725 18,109 127
GA 90 4,909 4,909 55
KY 94 14 68 400 482 N/A
LA 102 6,781 8,325 139,497 154,603 1,520
MS 34 399 5,400 46,427 52,226 1,546
NC 77 1,352 1,352 18
SC 40 1,995 1,995 49
TN 66 500 500 8
VA 46 10 231 159 400 9
gfigﬁf)i 17,754 484996 502,750 N/A
Total 807 25,661 32,918 714,164 772,743

“Low estimates used

“Years of CO, storage at the current emission rates (State CO, storage resource/State annual emissions)

fIncludes storage in the Gulf of Mexico off the coast of TX

In 2006, UF was the first institution in the USA to sign the ACUPCC. Since 2001,
UF has required all new buildings and major renovations to meet LEED certification,

increasing the minimum certification threshold to silver in 2006, and more recently to a
minimum of gold. UF now has 21 LEED certified buildings including the first platinum

and gold certified buildings within Florida. In 2009, UF recycled 50% of its waste in-

cluding construction debris and ambitiously aims for zero waste by 2015. Over 95% of
all UF campus outdoor irrigation is supplied by reclaimed water from the university’s
on-campus treatment plants. UF was also named one of the nation’s “Best Workplaces

for Commuters” by the US EPA. Approximately 29% of all UF students, faculty, staff,
and visitors travel to campus as pedestrians or bicyclists with another 39% arriving
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on the public bus system, which runs on a 20% biodiesel fuel blend and is partially
subsidized by student fees. By 2011, UF earned the honor as the top school on the Rob-
erts Environmental Center’s sustainability reporting of the top US universities. Other
aspects of the UF sustainability vision include research, curriculum, and engagement.

Agnes Scott has received funding for “green” renovations of several campus build-
ings, an energy audit, the purchase of utility sub-metering equipment for five build-
ings, the development of an energy master plan, and hiring a sustainability fellow.
They are also working with the city of Decatur on sustainability initiatives in the
broader community, have created an environmental and sustainability studies minor,
and have established a policy that all new construction and renovation projects aim to
follow LEED guidelines.

Universities are also using creative financing mechanisms such as Green Revolving
Funds to promote energy efficiency improvements on campus. One example in the SE
is the revolving fund at Georgia Tech, which has enabled the school to update physical
plant infrastructure including boiler upgrades, efficient lights, variable-speed motors
and pumps, and high-efficiency upgrades to chillers (Sustainable Endowments Insti-
tute 2011).

Additional activities. In addition to the activities discussed above, a number of addi-
tional and varied projects are in place and planned throughout the SE to reduce GHG
emissions. Southeastern states, for example, currently have 135 active landfill projects
under EPA’s Landfill Methane Outreach Program, a voluntary assistance program that
helps to reduce methane emissions from landfills by encouraging the recovery and
beneficial use of landfill methane as an energy resource. In addition to the active proj-
ects, 186 additional landfills in the SE have been identified as possible candidates for
methane capture (US EPA 2012d). Other examples include efforts by farmers to convert
animal waste to useable energy, with 14 anaerobic digester systems currently operating
at SE commercial livestock farms (US EPA 2012e), and efforts by municipalities, such as
Hoover, AL and St. Johns County, FL, to collect waste grease for conversion to biodiesel
(City of Hoover 2012, St. Johns County Government 2012).

12.4 Research Needs and Uncertainties

As the country moves from fossil fuels to renewable fuels, such as ethanol/gasoline
blends and biodiesel, the resulting changes and impacts of radiative forcing agents
need to be examined. For example, the US Congress has mandated that EPA evalu-
ate on a three-year cycle the current and potential future environmental and resource
conservation impacts associated with increased biofuel production and use, with the
first report published in 2011 (US EPA 2011). Impact of emissions from biomass burn-
ing is another important consideration (Leahy et al. 2007, IPCC 2007, Marley et al. 2009,
Marley et al. 2008, Gaffney and Marley 1998, Gaffney and Marley 2011).

Some of the numerous ongoing focus areas for research on GHG mitigation include
the following:

* Renewable electricity conversion and delivery systems

* Renewable fuels formulation, delivery, and storage
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e Efficient and integrated energy systems
e Strategic energy analysis

e Carbon capture and storage

* Vehicle electrification

e Personal and organizational behavior among the diversity of energy consump-
tion end-use sectors

® Approaches to making substantial investments that do not lead to technology
lock-in, given the uncertainties in technology development pathways and future
conditions of climate, economic growth, and other factors
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