Appendix E
Brief Descriptions of State Policy Actions

This document provides brief descriptions of the policy options contained in the corresponding
Technical Work Group (TWG) Catalog oa&GHG ReductiorPolicy Actions. The catalog and
these brief descriptions will be developed more fully during the climate planning process in
Kentucky.

11 Expanded Use of Biomass Feedstocks for Electricity, Heat, and Steam Production

This option wouldmcrease the amount of biomass available from forests for generating
electricity and displacing the use of fossil energyrsesiConsiderations should include the
sustainability of biomasshe environmental impacts from biomass harvesting, and the
transportation costs of moving biomass from the source location to the processing location. The
Governors Task Force on Biomass and Biofuels (availab&natgy.ky.gov/biomasshay serve

as a reource for this optiorlhis option is related to AFW 8.Expanded Use diISW and

Yard Waste Biomass Feedstocks for Electricity, Heat, and Steam Projluctich uses

municipal solid waste as an energy feedstock.

1.2 In-State Liquid/Gaseous Biofuels Production for Stationary and Mobile Applications

This option wouldcrease production of ethanblodiese] or other liquid/gaseous biofuels

from agriculture andorestry feedstocks (raw materials) to displace the use of fossihfbeth
stationary apptations (such as biodiesel for electricity plants) and mobile applications (such as
transportation fuelsfFor examplecellulosic ethanoleedstocksand production systems that use
renewable fueltower theembeddedarboncontent of ethanol. Increasecbgduction and
consumptiorof in-statebiofuels will likely providethe highest benefit€onsiderations should
include the sustainability of biomass, the environmental impacts from biomass harvesting, and
the transportation costs of moving biomass fromsth@ce location to the processing location.
The Governors Task Force on Biomass and Biofuels (availabnatgy.ky.gov/bioma¥snay

serve as a resource for this optidwote that this option is related to AR8/7 (Waste

Management Feedstocks for Ligieaseous FugProduction for Stationary and Mobile
Applications)

1.3 Improved Energy Capture From Wood and Biomass Combustion

This option would educe emissions and increase heat efficiency biorfieedstockied heat
sourcessuch as woodburning stove and furnaceand using pyrolysis ovens, and would
continue to advance the biomass heating industry.
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1.4 Improved Commercialization of Biomass Conversion Technologies

This option wouldmprove the rate of technology development and market deployment of
biomass conversion technologies includmgmass gasification combineaycle, pyrolysis, and
plasma arc technologies. These technologies expand the application of renewable fuels derived
from biomassA range of renewable products can be developed frose thcesses, including
gaseous and liquid fuels, biochar, chemical products, and methane to methanol. Existing
processes include waste combustion and energy recovery (as electricity, steam, or both) or
ethanol plants using garoducts for heating and dng, rather than relying on outside energy
sources.

15 Integrated Bioenergy Research and Production

This option wouldmtegrate electricity from anaerobic methane digestion of manure, with
production of byproductge.g. biodiesel and ethanpohnd wouldpyrolysize biomass to create
energy and byroducts (e.g., syngas, b and biochar).

1.6 Expanded Production/Use of Bio-based Materials and Chemicals

This option would expand the production and use of bioproducts, such dsasexhplastics
through apped research, expanding production and marketgould also mcrease the amount
of renewable products and chemicals proddoaah bio-feedstocksincluding building materials
that reducgreenhouse ga§&HG) emissions over conventional petroletsased poducts.

1.7 Manure Digesters/Other Waste Energy Utilization

This option would educe the amount of methane emissions from livestock manure by installing
manure digesters on livestock operations. Energy from the manure digesters is used to create
heat ompower, which offsets fossil fudlased energy production and the associated GHG
emissionsThis option nay consider new technologies as well, such as plasma arc technology.

Integraing methane digesters into agricultural operations could generate ersrgwéste on
an individual or community basis.

AFW-2. AGRICULTUREN LIVESTOCK AND RANGE MANAGEMENT

2.1 Manure ManagementN Manure Utilization

This policy may include manure capture, management, and utilizatermurigl management
practices that reduce GHG eniisss associated with manure handling and stocagénclude
(but are not limited fomanure composting (to reduce methane emissions), manure crusting,
addition of additives to decrease the amount of nutrientsadodtimproved methods for
application tdields (for reduced nitrous oxide jR] emissions). Application improvements
include incorporation into soil instead of surface spraying or spreading.

Implemenétion ofdigester and energy recovery projectsatcentrate@nimal feeding
operations (CAFOscanreduce methane emissions to utilize the energy to displace fossil fuels.
The utilization of collection and control equipmgesiich as biofilters at CAFQsan reduce
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methane emissionBicreasing the area over which manure is deposdadeduce mdtane
emissions, since the manure is more likely to be decompasedically than anaerobically.

2.2 Changes in Animal Feed

Livestock emit methane directly as a result of digestive processes (enteric fermentation).
Research suggests that changes in teeggrcontent of feed and other dietary changes can
reduce methane emissions from enteric fermenta@ptimizing nitrogen (protein) utilization in
the feedcan reducaitrogen levels in the manure, which in turn redube potenal for N,O
emissions.

2.3 Rotational Grazing/Improve Grazing Crops and/or Management

Heavy grazing can cause significant soil disturbance and result in carbon losses from soils.
Rotational grazing where animals are moved from field to field on a regular basis reduces soil
disturbance and maintains soil carbon lev@esth rotational grazingnd increased pasturimgn
improve plant vigor and enhance soil carbon levels.

2.4 Mitigation of Carbon Sequestration Loss and GHG Emissions From Crop or Grass
Wildfires

Naturally occurringwildfires at historic frequencies and intensities are important for maintaining
grasslandealth. However catastrophic fires can cause significant emissions and lower the soil
carbon sequestration potential for some time. Programs to reduce the pfiientitdstrophic
wildfire will help vegetation and soil to sequester carbon and resist invasion by less desirable,
and more firgprone vegetatiarNote that this option may have overlap with ARA/%, below,

but will focus on separate practices.

25 Mitigation of Carbon Sequestration Loss and GHG Emissions From
Prescribed/Controlled Burning of Crop Residues or Grassland Residues

This option focuses on prescribed or controlled fires on cropland or grassland. Its
implementation may include encouraging besatpces in prescribed and controlled fires to
minimize inordinate destruction of biomass and mitigate excessive GHG emissions. Note that
this option may overlap with AFVE.4, above, but will focus on separate practices. There is a
Prescribed Fire CouncihiKentucky that may serve as a resource for this policy
(http://www.prescribedfire.net/statouncilg.

AFW-3. AGRICULTUREN CROP PRODUCTION

3.1 Soil Carbon Management

The amount of carbon stored in the soil can be increased by the adoption of such @sctices
conservation, naill cultivation, and crop rotation. Reducing summer fallow and increasing

winter cover crops are complementary practices that reduce the need for conventional tillage. In
addition, the application of biochar (i.e., charcoal) may ials@ase soil carbon content and
stabilize soil carbon. By reducing mechanical soil disturbance, these practices reduce the
oxidation of soil carbon compounds and allow more stable aggregates to form. Other benefits
include reduced wind and water erosieguced fuel consumption, improved wildlife habitat.
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This policy option would encourage soil productivity and carbon sequestration through the use of
biochar, winter overcrops, and practices, suatriagping/rolling.

Note that Kentucky may lead the caynin no-till agriculture. Kentucky farmers have made a
considerable shift to noll agriculture in the last decade. Consequetitlg option may have
limited potential in Kentucky compared to other states

3.2 Nutrient and Water Management

This optionwould improve the efficiency of fertilizer use and other nitropased soil
amendments through implementation of management practices and Generally Accepted
Agriculture Management Practices (GAAMP). Excess nitrogen not metabolized by plants can
leach intogroundwater and/or be emitted to the atmosphere@sBetter nutrient utilization

can lead to loweN,O emissions from runoff.

This option would alsamprove the efficiency of water use through implementatidrest
management practiseand GAAMP. Kcess water can lead to nitrogen runafth subsequent
emission to the atmosphere agONManaging and improving water consumption and nutrients
spread on crops will miniiee loss of carbon from the soil. Reduced water consumption can
result in lower engy use for water pumpingAlso, improvel drainage on agricultural lands
prevens ponding, which could lead to anaerobic soils and GHG emissions (methane).

3.3 Technology Improvements to Increase Efficiency

New technologies and cultivation methods haeegbtential to reduce GHG emissions when
fossil fuel or electricity consumption can be reduced. Atéer guidance systems are an
example as is auteswath technology, which uses global positioning system (&8hologyto
automatically turn the spraypbm sections on or off when coming to an area of the field that has
been sprayed or needs to be sprayed.-Aut@th technology can be used for planting, fertilizing,
and other operations. On edtaped fields, it can result in a BB86 savings. See

http://www hgleader.com/products.ptgrdduct=directcommand |

Variablerate fertilizing and liming are also becoming more popular among farmers. The farmer
has a local cop grid sample the fieldna then variable rateechnologyapplies the fertilizer or

lime only in the areas of the field that need itisTapproacttan result in a 50860% reduction

in the amount of lime or fertilizer needed. See
http://www.agleader.com/products.pliy@duct=directcommand. g

As another examplé&reenSeeker normalizelifference vegetation index (NDVI) is a promising
new technologyhat is still in its early testing stages. A farmer ap@i@%®70% of his nitrogen
at planting and then, in season, uses GreenSeeker to apply what the plant needs when it is

1 »Cover crop rolling is an advanced no-till technique. It involves flattening a high-biomass cover crop to produce a
thick, uniform mat of mulch. A cash crop is then no-tilled into the mulch. If the right kind of roller is used on the
right cover crop at the right time, the rolling process itself will kill or partially kill the cover crop." From
Introduction to cover crop rolling and the VA/USDA crimper roller demonstration projects, 2006,United States
Department of Agriculture, available at ftp://ftp-fc.sc.egov.usda.gov/VA/
Technical/conservation_planning/Crop_Agr/VA.Roller.FS.Sept.06.111.pdf.
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growing Thisefficient technologyeduces the ovapplication ofmitrogen. See
http://www.ntechindustriesomfreenseekeRT200.htm]

Improvements may also encompass newer machines with better fuel efficiency, larger planters
and combines, and genetically modified sédate that this option has axslar counterparin
AFW- 8.1 AdvancedMSW ReuseRecycling and Organic Waste Management Programs)

3.4 Biotechnology Applications for Greenhouse Gas Mitigation

This option wouldrmprove research in and utilization of drougbsistant, flooeresistantand
peg-resistantcrop varieties.

3.5 Perennial Crop Production

This option would encourage the planting of perennial crops, which reduces tillage, reduces
planting costs and related equipment use and soil compaction, and typically reduces water
consumption.

AFW-4. AGRICULTUREN LAND-USE CHANGE

4.1 Land-Use Management That Promotes Grassland Cover

This option would onvert marginal agricultural land used for annual crops to permanent
covelN such as grassland/rangeland, orchard, or fdrestere the soil carbon and/or carbon in
biomass is higher under the new land usmdludes opportunities to keep Conservation Reserve
Program lands covered in perpetuity.

Increased demand for cebrased ethanol and biodiesel feedstocks can act as an incentive for
converting grassland to crapd.This option would dopt mechanisms to prevent these acres
from returning either to conventionally tilled production or to suburban/urban development.

4.2 Preserve Open Space/Agricultural Land

This option would educe the rate at which agriculturahtls are converted to developed uses,
while protecting private property rights and responsibilities. This retains the-abal/eelow
ground carbon on these lands, as well as their carbon sequestration potential. Transportation
emissions will be reduceddirectly through more efficient development and lower vehicle use.
Agricultural land conversion may be prevented through conservation land grants and
conservation easements facilitated through nonprofit paadervation organizations.

4.3 Prioritize Environmental Remediation Actions for GHG Benefits

This option would place higher priority on reclamation and remediation actions that improve the
uptake of carbon dioxide and reduce GHG emissions, such as revegetation of disturbed sites with
site-appropriatecover crops or native vegetation. A relevant example in Kentucky is the
revegetation of mining areas.
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4.4 Preserve and Expand Wetlands for Carbon Sequestration

This option would preserve and expand wetlands to increase biodiversity and improve carbon
seaqlestration.

4.4 Increase Productivity of Reclaimed Lands

This option focuses on converting reclaimed lands, such as previously mined surface mines, to
agricultural uses. These uses may include planting, grazing, biomass production for energy
feedstocks, te.

AFW 5. AGRICUTLUREN FARMING PRACTICES

5.1 Increase On-Farm Energy Production and Efficiency

This option would encourage adoption of practices and equipment that rediacen@missions
through efficiency and energy productiétenewable energy can beguced and used ite at
agriculture operation&Examples of practices and technology include using tractors with
variablespeed transmissions to reduce fuel consumpinstalling solar or wind power; using
hydro-powered generators for irrigation; a@nting diesel farm equipment to liquefied natural
gas, compressed natural gas, or hybrid technology; increasiiagromuse of biofuels and other
renewables; expanding farm energy audit programs; and updating machinery, equipment, and
enginedo reduce cebon dioxide(CO,)emissions by displacing the use of fodmbked fuels.

5.2 Organic Farming

This option would promote organic farming practices that reduce GHG emissions. These
practices may include implementing lowatensity practices, reducing use pésticides and
fertilizer that can offgas GHGs, adding carkrarh compost to soils, and reducing tillage, all
resulting in higher soil carbon Note that not all organic farming systems or crops will reduce
GHG emissions.

5.3 Programs to Support Local Farming/Buy Local Programs

This option would ppmote the production and consumption of locally produced agricultural
goods, including transportation and heating fuel and plastics, which displace the consumption of
goodstransported from other states or coiastr GHG reductions occur from reduced
transportatiofrelated emissions.

This option would also encourage increased beneficial agricultural uses and buying local
programs to meet the food needs of residents and institutions.

5.4 Promotion of Urban Agriculture

This option would ppmote participation in urban agriculture programs that reduce GHGs by
sequestering carbon and reduce cooling costs by mitigating urban heat ishandéd also

promote all forms of urban agriculture and intensification of plansdy in urban settings

through community gardens, backyard gardens, and green roofs. This policy would also promote
vegetation orvacant or abandoned landisrban agriculturgorograms also reduce transportation
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related emissions by reducing food milesdirban consumertlrban agriculturgolicies reed to
be sensitive to greenbelt taxing issues.

5.5 Promotion of Farming Practices That Achieve GHG Benefits

This policy serves as an umbrella that can cover a variety of farming practices. It vawidie: p
incentives to farmers for using production processes that achieve net GHG bamnetitss
biotech crops or some farming practices taatreduce GHG emissions compared with
conventional farmingde.g., use of ndaill cultivation and fewer chemical inputshhis policymay
includesustainableagriculturepractices such as conversion of mechanized farm equipment to
animalpowered farm equipmerand may rcourage use of appropriatalizedfarming
equipment.

AFW-6. FORESTRYN BIOMASS PROTECTION AND MANAGEMENT

6.1 Forest ProtectionN Reduced Clearing and Conversion to Non-forest Cover

Much of the carbon stored in forest biomass and soils can be lost as a resulusieland
conversionThis option would educe the rate at which existing forests are cle&asemats
conservation programsanproved markets for timber and ntmber forest products, and
payment for ecosystem services are some mechanisms that may bepksedentation
practices may also inclugsucation programs and technical and financial assistfor the
467,000 private foresandowners in Kentuckyso they will be more willing to manage their
forests.

6.2 Urban Forestry

This option would raintain and improve the health and longevity of trees in urban and
residential areas to protect and emdethe carbon stored in tree biomass. Indirect emission
reductions may also occur by reducing heating and cooling needs as a result of planting shade
trees.This option would alsonpmote software programs that can be used by cities and
communities to trek urban forestryThe optiomeeds to be sensitive to greenbelt taxing issues.

6.3 Reforestation of Understocked Forest Land

This option would reestablish trees, at appropriate spacing, on forested land that is currently
understocked; interplant standtsit are currently thinner than carrying capacity to increase

biomass and diversify age classes; avoid planting monocultures to minimize the risk of insects
and disease, while increasing the habitat value for wildlife and overall biodiversity; Favor the
planting of native trees appropriate to habitat type and local climate conditions; and consider
future climate trends and plant species most able to adapt to and thrive with changing conditions.

6.4 Afforestation and/or Restoration of Non-forested Land

This gption would stablish forests on land that has not historically been forested (e.g.,
agricultural landll Oafforestation®yndpromote forest cover and associated carbon stocks by
regenerating or establishing forests in areas with little or no presentdovest
(OreforestationO). In additiényould implement such practices as soil preparation, erosion
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control, and stand stocking to ensure conditions that support forest gifitugipolicy can
include forestation of previously mined surface mines asasgalinforested riparian areas.

6.5 Forest Management for Carbon Sequestration

This policy focuses orofest management activities that promote forest productivity and increase
the rate of C@sequestration in forest biomass and soils and in harvestedpraaduatts.

Practices may include increased stocking of poorly stocked lands, age extension of managed
stands, thinning and density management, fertilization and waste recycling, expansion of short
rotation woody crops (for fiber and energy), expanded ugermdtically preferred species,

modified biomass removal practices, fire management and risk reduction, and pest and disease
managementflhis policy would als@ncourage the use of native species and noninvasive
species, and promote biomass removal prastic ensure forests and woodland regeneration and
minimize soil loss.

6.6 Mitigation of Forest Carbon Sequestration Loss and Emissions Due to Wildfire

Programs that reduce the potential for and severity of wildfire also reduce GHG emissions by
lowering te forest carbon lost during the fire in addition to the subsequent losses of carbon
sequestration potential in the area impacted by wildfire. Prescribed fires may increase carbon in
soil, andmechanical removal of biomass may provide sources of biomaissath be used for
conversion to energiote that over 90% of KentuckyOs wildland fires are caused by humans,
50% of which are deliberately set.

6.7 Mitigation of Forest Loss Due to Insects and Disease

Programs that reduce insect damage to forestsedsce GHG emissions by maintaining the
carbon sequestration achieved in healthy for€stests lost because of insects and disease
provide space for exotic and invasive species, making reforestation difflotdt that care
should be given to protediasids whose treatment or replacement would beprosibitive or
very difficult (such as ash trees in urban areas, or hemlock stands killed by hemlock woolly
adelgid).

6.8 Silvicultural and Technological Improvements

Adoption of water conservation, impred harvesting technologgndequipment, and other
GHG-reducing agricultural practices can be applied to silvicultUi@s policy encourages
private landowners to adopt best practices. Notecthgts associated with improved harvesting
technology may bprohibitive to many loggers.

6.9 Wildlife Management to Encourage Vegetative Regeneration and Growth

Overpopulation of ungulates (e.g., deer and elk), porcupines, and other wildlife that consume or
injure young tree and shrubs can have a significant ingractgeneration and riparian

(streamside and wetland) vegetation. Measures to effectively control populations and avoid
concentration of animals in sensitive locations can allow regeneration and growth of important
species, thus increasing the abgveurd biomass and its ability to sequester carbon.
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New studiesuggest that because of trophic cascade effects of reintroducing top predators
(especially wolves and cougars), undergrowth and riparian vegetation are significantly improved
in growth rate and aerage. Predators keep wild ungulates more wary and cause them to move
more frequently, reducing the concentrated impacts of continual grazing. Wildlife numbers,
particularly in ungulate populations, are somewhat reduced, which also decreases the impact of
browsing on emerging vegetation. Overall biodiversity is significantly increased, improving the
vegetative health and resiliency of wildlands.

6.10 Reforestation of Active Mining Operations and Previously Reclaimed Mined Lands

This option would ppmote nine reforestation practices thd) plant highvalue hardwood trees
on reclaimecdcoalmined lands,4) increase the survival dgrowth rates of planted trees)d
(3) expedite the establishment of forest habitat through natural succession.

The Foresty Reclamation ApproaclfFRA) focuses on foresting reclaimeoalmined land
under the Surface Mining Control and Reclamation(Atip://arri.osmre.gov/
FRApproach.shtin The Appalachian Regional Reéstation Initiative is a cooperative effort by
the Appalachiastatesand theOffice of SurfaceMining to encourage restoration of hignality
forests on reclaimed coal mines in the eastamted States and to promote the FRAegnore
details athttp://arri.osmre.govandhttp://arri.osmre.gov/Partnerships/green_forest_works/
gfw.htm). Note that the Kentucky Department of Natural Reses has jurisdiction of reclaimed
mined lands.

AFW-7. FORESTRYN WOOD PRODUCTS AND WASTE

7.1 Improved Mill Waste RecoveryN Utilization of Sawmill Residues and Emissions

This option wouldrprove treatment and cleaning of waste materials from paper miltsh wh
can then be reused to manufacture additional wood proditmtsuld ensure that sawmill by
products are recycled or beneficially used for eneaggpromoteopportunities for using mill
CO, emissions to create chemical products, such as carbonateghbit this option links to
AFW-1.1 (Expanded Use of Biomass Feedstocks for Electricity, dedtSteam Productipn
andAFW-1.3 (Improved Energy Capture From Wood Waste and Biomass Combustion).

7.2 Improved Logging and Other Residue Recovery

This optionwould tse more efficient logging methods to fully utilize harvested trees, which will
minimize carbon losses from wood damaged during harvesting and maximize the potential for
carbon sequestration in harvested wood prodltatsuld procesghe logging emains, thereby
efficiently minimizing wasteencourage investment in better equipment and the State Master
Logger certification program; establish markets for inslechaged and lowjuality wood from
managed areas; and discourage timber theft, whichronaes forest management best

practices.

7.3 Expanded Use of New, Reused, and Recycled Wood Products for Building Materials

This option wouldmcrease the amount of renewable wood products used for residential and
commercial building. Using wood produdtsplace of other building materials can increase
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carbon sequestration in wood products and displace GHG emissions associated with processing
high-energy input materialsuch as steel, plastic, and concrétes option would also enhance
reduction potetnal by promoting the use of locally grown wood because it has lower transport
associated emissionswould promote utilization of recycled or reusable wood products to

reduce wood wast@ndencourage certification programs, such as Leadership in Eaedyy
Environmental Design (LEED}o put wood on an equal footing with other materialgey

need during implementation of this policy is the establishment of-staie marketplace, where
producers and buyers can find one another.

7.4 Promotion of In-state Forestry Products

This option would ppmote the production and consumption of locally proddicesktry goods
which displace the consumptiongdodstransported from other states or countaed reduce
transportatiorrelated GHG emissionghis ogion would also encourage products that come
from certified forests and certified industries.

AFW-8. WASTE MANAGEMENTN WASTE MANAGEMENT STRATEGIES

8.1 Advanced MSW Reuse, Recycling, and Organic Waste Management Programs

This option wouldmcreaseeuseyecgycling, and compostingrogramsn order to limit GHG

emissions associated with landfill methane generation and with the production of raw materials.
It would increaseeuse andecycling program$or municipal solid waste (MSWgreate new

recycling progams, provide incentives for theuse andecycling of construction materials,

develop markets fareused andecycled materials, and increase average participation and
recovery rates for all existing recycling prograifisis option would alscadue the

biodegradable fretion of waste emplaced througécycling of organic wastes (e.g., lawn and

garden waste, food waste, wood, paper, andasged plasticsyvould encourageonversion
technologies, including composting, anaerobic digestion, or hybridesdé technologiesand

would include recycling of agriculture plastic waste (greenhouse plastic). Waste oils can serve as
an energy feedstock. Reuse of waste materials leads to the highest GHG benefit by reducing the
energy inputs associated with conversibmvaste.

8.2 Expanded Use of MSW and Yard Waste Biomass Feedstocks for Electricity, Heat, and
Steam Production

This option wouldmcrease the amount of biomass available for generating electricity and
displacing the use of fossil energy sources. Loeadtatity or steam production yieldlse
greatest net energy payoff. Ndlt&tthis optionis related tcAFW-1.1, which usediomass
feedstocks for energy.

8.3 Promotion of Bioreactor Technology

A bioreactor landfill is essentially landfill in which liquid, temperature, and air (for aerobic
processes) are managed in a controlled manner to achieve rapid stabilizatidarudfih®s

food, greerwaste, and papavaste constituents. To optimize the rapid stabilization of these
wastes, moisture, gas compims, gas flow, and temperature must be carefully maintained and
monitored. Bioreactor technology is used to accelerate waste stabilization, enhance gas
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production and collection, control leaching, reduce volume, and minthrezeng-term liability
of waste.Note that leachate can be ovecycled, leading to problems with gas collection.

8.4 Source Reduction Strategies

This option would educe the volume of waste from residential, commercial, and government
sectors through programs that reduce the géoeraf waste. Reduieg wastegeneration at the
source reduces both landfill emissions and upstream production emissions.

8.5 Resource Management Contracting

Unlike traditional solid waste service contracts, resource management compensates waste
contractos based on performance in achieving an organizationOs waste reducticatieals

than the volume of waste disposgfdAs a result, resource management aligns waste contractor
incentives with the goals to explore innovative approaches that fostesffeasitve resource
efficiency through prevention, recycling, and recovery.

8.6 Waste Coal Recapture

This option would maximize the efficiency of coal by utilizing waste coal.

8.7 Waste Management Feedstocks for Liquid/Gaseous Fuels Production for Stationary and
Mobile Applications

This option would use MSW biomass (waste wood, landscape debris, other fiber) to produce
liquid or gaseous biofuels for use in transportation or stationary energy needs. For example, this
biomass could include cellulosic ethanadstocks, biomass gasification feedstocks, etc.

8.8 Industrial Waste Management Programs

This option would promote programs in the industrial sector to reduce, reuse, and recycle waste
and would promote source reduction and organics management in theiahdastor. The
recent organics management in the bourbon industry is an example.

8.9 Utilization of Closed Landfills for Other Purposes

This option woulduse the surface of closed landfills for development of dreles or other
purposesNote that ths option may have crossover with the land use sector (covered in the
Transportation and Land Use Technical Work Group).

AFW-9. WASTE MANAGEMENTN LANDFILL GAS STRATEGIES

9.1 Flare Landfill Methane at Non-NSPS (Smaller) Sites

This option would ecourage smadr landfills that do not fall under environmental protection
regulations to capture and flare methane gas. Flares are used to safely combust toxic and volatile
gases from landfills and convert methane gas, which has a relatively high global warming
potential, toCO..
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9.2 Methane and Biogas Energy Programs

This option would Bcourage and promote the use of anaerobic digesters and energy recapture
for waste materials other thdSW at landfills (e.g., food processing waste). These projects will
help prevehthe emission of methane while producing clean energy. Anaerobic digesters make a
two-fold contribution to climate protection: the usual unchecked discharge of methane into the
atmosphere is prevented, and the burning of fossil fuels is replaced witral@aenergy

(biogas).

9.3 Landfill Methane Energy Programs

This option would ge the renewable energy created at landfills by anaerobic digesters (methane)
to make electric power, space heat, or liquefied naturalSgase of these applications are

alread under development in the state; however, regulatory and legal barriers have limited the
penetration of this option.

AFW-10. WASTE MANAGEMENTN WASTEWATER MANAGEMENT ACTIVITIES

10.1 Energy Efficiency/Technology Improvements

This option would povide incetives for efficiency improvements technology upgrades;
encourage the setup of energy policies, energy audits, and energy cost fractidgntify and
implement energy improvementich as using energpfficient equipment and generating-on
site power(e.g., solar powedigester ggs

Common energegfficiency improvementsover lighting, pumps, and fans. Other improvements
can include:

¥ Conversion of secondary aeration processes tebifilnbdle diffusion and optimization of
oxygen transfer efficiencies

¥ Research and developmégRi&D) of diffuser cleaning protocals

¥ R&D to increase removal of chemical oxygen demand in primary treatment tanks and
clarifiers

¥ Evaluation of steam usage in plant processes and biofilters, optimization of use, and
promotion ofalternatives.

¥ R&D of options to optimize denitrification in secondary treatment

¥ R&D of ways to use wastewater biomass as an energy source, rather than a soil carbon
source.

Financial and performance analyses that may be conducted to assist the ingtiemehthis
option include

¥ Creation of a leveraged state revolving loan fund program to capitalize energy efficiency in
municipal wastewater treatment plants (WWTPS).

¥ Conducing benchmarking of energy use per million gallons treatestiateto showcas
good and deficient energy performance in this specific climate.
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10.2 Lower Wastewater Processing Needs

This option would dvelop and implement best practices for lowering water consumption and
waste production in the industrial, commercial, and resialesgictorslt would encourage and
create incentives fdR&D on methods or technologies to reduce water consumption and waste
production provide education to reduce water consumption and waste produatidpromote

the use of OreclaimedO water from WWP the purpose of irrigating urban green space.
Lower water consumption and production lead to lower GHG emissions.

10.3 Install Digesters and Turbines or Engines

This option would povide incentives to install anaerobic digesters to treat municip& \aad
create methan@andwould install turbines or reciprocating engines to generate electricity from
the methane. Reductions occur via methane control and offsetting fossil eneffyisiegtion
would also povide incentives to recover heat from waséer influent or effluent through the
use of heat pumpsind would investigate opportunities for waste heat recovery from biogas
combustion units (turbines, engines, flares).

10.4 Wastewater Treatment Plant Biosolids for Energy Production

This option waild develop and implememhethods for biosolids processing and use as a
renewable energy soufddor example, as a renewable fuel to bdioed with other fuels in
existing or new combustion units for the purpose of generating electricity, heat, or steam.

10.5 Algae in Effluent and Bio-Oils as an Energy Source

This option would povide financial incentive to research the production ofdili® from algae or
other microorganisms grown in wastewater effluents (which would reduce carbon, nitrogen, and
phosphous).

10.6 Utilization of Biosolids as a Fertilizer Substitute

This option would promote the use of residual biosolids from wastewater treatment plants on
farms in order to replace fosslerived fertilizers.

10.7 Utilization of Stormwater Runoff for Green Space Irrigation

This option would promote the use of rain runoff from streets, parking lots, and other paved
areas for the purpose of irrigating green space in urbanized areas. Offsetting the use of water
treated for domestic use offsets the GHG emmssassociated with the energy consumed to treat
domestic water.

E-13



Brief Descriptions of State Policy Actions

Energy Supply Technical Work Group

This document provides brief descriptions of the policy options contained in the corresponding
Technical Work Group (TWG) Catalog of St&eG Redution Policy Actions. The catalog and
these brief descriptions will be developed more fully during the climate planning process in
Kentucky.

ES-1. EMISSION POLICIES AND OVERARCHING ITEMS

1.0 Overarching Items

Overarching items includeny current commitmets and goals associated wiifteenhouse gas

(GHG) emissions. Examples includay effortsto develop GHG emission reduction goals and
targets and an associated action plan for achieving them. Overarching items also include current
and potential future reégnal initiatives, such as those developed under the auspices of the
Regional Greenhouse Gas Initiative or the Western Climate Initiative

1.1 GHG Cap and Trade

A cap-andtrade system is a market mechanism by which GHG emissions are limited or capped
at aspecified level, and those participating in the system are required to hold permits for each
unit of emissions. Through trading, participants with lower costs of compliance can choose to
overcomply and sell their additional reductions to participants fmmvcompliance costs are
higher. In this fashion, overall costs of compliance are lower than they would otherwise be.

The initial allocation of the allowances is a crucial policy decision. They can be auctioned (with
the proceeds used to benefit consumédre will pay higher costspr allocated to existing

sources, or some combination of the two. Participants can range from a small group within a
single sector to the entire economy. As with carbon taxes, the compliance obligation can be
imposed Oupstrearatthe fuel extraction or import levelr OdownstreamO at points of fuel
consumption.

Among the important considerations with resped tapandtrade program aréné sources and
sectors to which it would apply; the level and timing of the cap; himwahces would be

distributed (whether loadased or generatidmased, how new market entrants are

accommodated, how leakage is addressed, etc.); and what, if any, offsets would be allowed.
Other issues to consider include which GHGs are covered; whieéneris linkage to other

trading programs; banking and borrowing; early reduction credit; what, if any, incentive
opportunities may be included; use of any revenue accrued from permit auctions; and provisions
for encouraging energy efficiency.

The princimal example of a GHG cagndtrade system in the U.S. today is the Northeast
Mid-Atlantic gatesO Regional Greenhouse Gas Initi@tittp://www.rggi.orgy.
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1.2 Carbon/GHG Tax

A GHG tax would be a tax on each tdncarbon dioxide equivalen€0,e) emitted from certain

sources. The tax could be imposed upstream, based for example on the carbon content of fuels
(e.q., fossil fuel suppliers), or at the point of combustion and emission. Although taxed entities
would pas some or all of the cost on to consumers, there would be competitive pressure to find
costeffective ways to lower (or offset) emissions. Consumers who see the implicit cost of GHG
emissions in products and services could adjust their behavior to Iowssi@ns and reduce

costs.The program can be designed to be Orevenue neutralO (not a net tax increase), for example,
by offsettingcostswith a correspondingax reduction(income, payroll, business, etacan fund

policies and programs to assist witdueing GHG emissions; or can be directed to helping the
competitiveness of industries or assisting communities affected by the tax.

1.3 Generation Performance Standards and/or Mitigation Requirements for Electricity

A generation performance standard (GBS mandate that requires leserving entities to

acquire electricity, or power plant developers to build and operate new generation, with a per
unit emission rate below a specified mandatory standard. In some cases, GHG offsets or credits
can be usedtmitigate emissions and achieve compliance. A mdr&séd variation of a GPS

would allow generators with emission rates lower than the GPS to sell their extra OcreditsO to
generators with emission rates higher than the standard.

1.4 GHG Targets or GHG Performance Standards

The setting of GHG targets or performance standards, either mandated or aspirational, can be a
mechanism to identify desired GHG emission reductions from a specific baseline year. The rate
and amount of reductions from a businassisual emission curve are determined by year. In
addition to or in lieu of targets, performance standards addressing emission levels and types can
be set.

15 Technology Research and Development

Research and developmeRi&(D) funding can be targeted towaagarticular technology or

group of technologies as part of a state initiative to build an industry around that technology in

the state, and/or to set the stage for adoption of the technology for use in the state. For example,
an agency can be establisiveith a mission to help develop and deploy energy storage
technologies. R&D funding can also be made available to any renewable or other advanced
technology through an open bidding procedure (i.e., driven by bids received rather than by a
focused strategytdevelop a particular technology). Funding can also be given for

demonstration projects to help commercialize technologies that have already been developed, but
that are not yet in widespread use. Finally, funding could be targeted to increase cadlaborati
among existing institutions in the state for R&D.

Technology R&D is necessary for the preservation of a reliable electricity supply under the
carbon constraints that are being contemplated as a matter of public policy. A single technology
will not acconplish the broad objectives; rather, technologies of various types and that now exist
at various points along the technology development curve will require consideration.
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1.6 Integrated Resource Planning

Integrated resource planning (IRPRiglanning proess that strives to meet needs for electricity
services in a manner that meets multiple objectives, such as least cost, meeting emission
standards, fuel diversity, renewable portfolio standard (RPS) requirements, etc. An IRP process
should include evaluatn of all options, from both the supply and the demand sides, in a fair and
consistent manner, building in flexibility to account for future uncertainties. While originally
targeted primarily toward cost minimization, IRP processes have increasinglyeredside
environmental risks and the potential costs associated with future regulation of GHGs.

Kentucky could add the cost of future carbon constraints to utility IRP requirements. Utilities in
Kentucky have had to prepare IRPs since the 1990s, and ecerdgly they have considered the
impacts of carbon constraints as sensitivity runs within their IRP analyses. Kentucky does not yet
require IRPs to quantify environmental risks and costs associated with GHGs or stipulate how
this information will affect rgulatory decisions. The required addition of the cost of future

carbon constraints could have an impact on what resources are pursued in these plans.

1.7 Carbon Markets

Numerous US. companies and organizations, including many utilities, have taken amaglu
GHG reduction commitments. Some of these are organized throughHenuvironmental
Protection AgencyOs (EPAO&nate Leaderprogram. These commitments can be based on
total GHG emissions in a givemar, or can bdefined on an intensity basis (tonsGid.e per
megawatthour [MWh] generated or delivered). Some entities with voluntary commitments also
transact through thé&hicago Climate Exchanga sel-regulating pilot program for reducing and
trading GHG emissions in North America.

1.8 Midwest Renewable Energy Planning Group

This policyoptionwould develop a Midwest Renewable Energy Planning Group to coordinate
renewable energy development betweemtkicky and neighboring states. Issues to be addressed
would include identifying and bringing down barriers to lasgale development of renewable
energy in the region; identifying and resolving transmission grid issues that restrict transmission
of renevable power across the region and into Kentuagntifying administrative or legal

barriers to largescale developmemtf renewablesnergy sharing best practiceanddeveloping a
strategy for largescale transition to renewable power in the region theenext one to two

decades.

[NOTE: This proposed policy might better be developed in the Cross-Cutting Issues
TWG.]

ES-2. RENEWABLE ENERGY AND ENERGY EFFICIENCY

2.1 Renewable and/or Environmental Portfolio Standard

A renewable portfoliotandard (RPS) regres utilities to supply a certain, generally fixed
percentage of electricity from an eligiblenewable energy source(8pout 20 states currently
have an RPS in place. In some cases, utilities can also meet their portfolio requirements by
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purchasingenewableenergycertificates (RECs) from eligible renewable energy projects. With
REC Otrading,O it may be beneficial to consider a variety of renewable resources.

Similar to an RPSan environmental portfolia@ndard (EPS) requires utilities to supply a

certain, generally fixed percentage of electricity from both eligible renewable energy source(s)
and energy efficiency or other GHG emissreducing technologies. About 20 states currently
have an RPS in place, while only anb&ul has implemented an EPS.

2.2 Grid-Based Renewable Energy Incentives and/or Barrier Removal

This policy option reflects financial incentives to encourage investment in renewable energy
resources, such as wind and solar resources. Examples include (1) direct subsidies for
purchasng/selling renewable technologies; (2) tax credits or exemptions for purchasing
renewable technologies; (Bnewable energy payments (REPs, sometimes dakekdn

tariffs), which provide direct payments to renewable generators forkdaalatt-hour kKWh) of
electricity generated from a qualifying renewable facility; (4) tax credits for each kwh generated
from a qualifying renewable facilitgnd(5) regulatory policies that provide incentives and/or
assurance of cost recovery for utilities that investantral station renewable energy systems. In
addition, this policy option would make it a priority for the relevant state agencies to identify and
rectify barrierso the development of renewable resources in the state.

Considerations for this option doualsoinclude interconnection standards and
production/performancbased incentives (e.g., statewide program or r8bsteh as in the form

of dollars per kWRI designed to encourage the use of renewable energy by offering production
payments for gridied electricity generated by wind, solar, and biomass resources).

2.3 Distributed Renewable Energy Incentives and/or Barrier Removal

This option is analogous to Energy Supply-ES but focuses on providing incentives for and
removing barriers to distributeénewable energy resources throughout the Satesiderations

for this option could include corporate tax incentives, sustainable building tax credits, wind and
solar energy tax deductions, renewable energy bond programs, personal tax incentites, sales
incentives, lease purchase programs, grant programs, and loan programs.

One purpose of the incentives could be to achidvaance between utilitiesyestorowned
utilities, cooperatives, anthunicipals) that desire to venture into distributive gahen and
renewable energy and consumers who desire to investiibudistlgeneration and renewable
energy.Incentives would be crafted togure that neither party is disadvantaged.

2.4 Combined Heat and Power Incentives and/or Barrier Removal

Combinal heat and power (CHP) can reduce GHG emissions by increasing the overall efficiency
of fuel use. However, there are numerous barriers to CHP, including inadequate infgrmation
institutional barriershigh transaction costs because of small prgj&éogh financing costs

because of lender unfamiliarity and perceived;riskglit incentives" between building owners

and tenantsand utility-related policieslike interconnection requirements, high standby rates,

exit fees, etc. The lack of standaofiler or longterm contractdack of payment at avoidedost

levels, and lack of recognition for emission reduction value provided also create obstacles.
Policies to remove these barriers can include improved interconnection policies, improved rates
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and fees poli@s, streamlined permitting, recognition of the emission reduction value provided
by CHP and clean distributed generation (DG), financing packages and bonding programs,
power procurement policies, education and outreach, etc.

Financial incentives fo€CHP could include(1) direct subsidies for purchasing/selling CHP
systems given to the buyer/seller; (2) tax credits or exemptions for purchasing/selling CHP
systems given to the buyer/seller; (3) tax credits or exemptions for operating CHP systems; (4)
an REPR which is a direct payment to CHP owners for each kWh of electricity or British thermal
unit (Btu) of heat generated from a qualifying CHP system; and (5) tax credits for each kWh or
Btu generatd from a qualifying CHP system.

[NOTE: This option is analogous to ES-2.2, Grid-Based Renewable Energy Incentives
and/or Barrier Removal.]

25 Green Power Purchases and Marketing

Green power refers to electricity produced by environmentally benign sources, such as wind,
solar, biomass, and hydroelectric generatirspueces. These programs allow consumers to
purchase Ogreen tagsO along with their electricity, ensuring that a quantity of electricity equal to
their purchase contributed to the development and support of renewable resources. Generally
voluntary, these pgrams can be implemented on a statewide or regional basis.

2.6 Pricing Strategies to Promote Renewable Energy (e.g., Net Metering)

Kentucky hasetmetering but it is currently limited to 30 kW. Current statutes do not call for
the purchase of surplus phaction by the utility. In the neighboring state of Olmet metering
has no size limit, and utilities purchase excess production at net metering rates.

This policy option wouldemoveKentuckyO80-kW limit and add provisions for purchase of

surplus prduction.Pricing and metering strategies can provide price signals and revenue
streams to support investment in and optimal operations of renewable energy systems. Net
metering allows owners of grcbnnectedG (generating units on the customer side ef th

meter, often limited to some maximum kW level) that generate excess electricity to sell it back to
the grid, effectively Oturning the meter backward.O

Net metering provides several incentives for renewBlkey reducing transaction costs (e.g.,

no needo negotiate contracts for the sale of electricity back to the utility) and increasing
revenue by setting compensation at retail electricity reaéiser than at utility avoided cosishe
statecould adopt rules for net metering and interconnectiorefogwable energyystems (e.g.,

up to 2 megawatts [MWh capacity). Qualified renewable generators could be categorized into
tiers.

In addition to net metering, pricing strategies of relevance to distributed renewable energy
systems can includREPs (soménes called feedh tariffs), andOtimeof-useO ratesvhichare
fixed rates for different times of the day and/or for different seasons that reflect theatyrey
value of electricity.

[NOTE: See new policy ES-2.17, Feed-in Tariff.]
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2.7 Renewable Energy Development Issues (Zoning, Siting, etc.)

Policies can be developed to help overcome bateaenewable energy development.

Institutional and market barriers include price distortions, failure of the market to value the
public benefits of renewabkmergyand the social cost of fossil fuel technologies, inadequate
information, institutional barriers to grid interconnection, high transaction costs because of small
projects, high financing costs because of lender unfamiliarity, and perceived riskbaheses

can be overcome through a suite of financial and regulatory redresses, as well as through
information and public education campaigns.

Financial obstacles can be addressed through property tax exemptions, exclusions, and credits;
personal incomé&ax credits or deductions to cover the expense of purchasing and installing
renewable energy equipment; loan programs to aid in financing the purchase of renewable
energy equipment; and grant programs designed for R&D or to help a project achieve
commerciéization.

Regulatory policies can include solar or wind easements of access rights; development guidelines
at the local level to enhance renewable energy generation (e.g., requiring proper street
orientation); and requirements that utilities provide infation and utility leasing programs for
renewable energy production to customers in remote regions.

2.8 Demand-Side Energy Efficiency (RCI Focus)

Demandside energy efficiency incentivizes energy efficiency in the consumer sector. Smart
metering to allow cosumers to interact and manage energy use is part of this policy. (See the
Residential, Commercial, and Industrial [RCI] TWG Brief Catalog Descriptions.)

2.9 Hydro Efficiency Improvements, Capacity Increase, and Barrier Removal

This policy optiorwould improve the efficiency in operations and outputs from hydropower and
remove barriers to incorporating efficiency measures.

Kentucky has untapped hydro potential at existing damkidng large damssuch as the
Kentuckyownednavigational dams on the Ohriver. Most hydroelectric power comes from

the potential energy of dammed water driving a water turbine and generator. Hydroelectric
power generation can occur at different scales, from small to large. Small hydro plantg produc
up to 10 MW, although proggs up to 30 MW in North America are considered small hydro and
typically have the same regulations. Since hydroelectric dams do not burn fossil fuels, they do
not directly producearbon dioxideCO,) or other GHGs. While some G®& produced during

the manufacture and construction of the project, this is typically a tiny fraction of the operating
emissions of equivalent fosgiel electricity generation. However, siting hydkectricplants

can be difficult and controversial, due to such factors as iteadtfeasibility, other

environmental and habitabecerns, property value impactés)d safety considerations, among
others.

Incentives, government investme@rightsizingO regulatory standardsd other approaches
can be used to encourage efforts nitify and develop hydropower opportunities.
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2.10 Utility Energy Efficiency Incentives and Barrier Removal

This policy option reflects financial incentives and barrier removal for utilities to encourage
investment in energy efficiency and conservationrnetdgies This option could include tax
incentives, direct subsidies, or policies that reduce the regulatory burden for implementing
energy efficiency measures.

Considerations for this option could include corporate tax incentives, sustainable building tax
credits, green building incentives, green building standards for state facilities, energy efficiency
bond programs, personal tax incentives, sales tax incentives, lease purchase programs, grant
programs, and loan programs.

211 Consumer Energy Efficiency Incentives and Barrier Removal

This policy option reflects financial incentives and barrier removal for consumers to encourage
investment in energy efficiency and conservation technologies. Considerations for this option
could include corporate tax incargs, sustainable building tax credits, green building incentives,
green building standards for state facilitiesergy efficiency bond programs, personal tax
incentives, sales tax incentives, lease purchase programspgygrams, and loan programs.

2.12 Research and Development for Renewable Technologies

This option issimilar to ES2.7,above, but focuses on specific R&D efforts related to renewable
energy technologies.

2.13 Co-Location or Integration of Energy-Producing Facilities

This policy optionwould encourage the ctocation of integrated energyoducing facilities to
enable the more efficient utilization of heat and energy. Examples of tlosatton include co
firing of biomass or the integration of ethanol and biodiesel facilities.

2.14 Wind Energy Potential Evaluation

This policy optiorwould install 10metrological towers at prime locations identified in the new
National Renewable Energy Laborat¢NREL) study. The NREL study shows that Kentucky
has about 700 MW of potential wind cagg@t 100 meters with a capacity factdrover 30%,

and 40,000 MW of wind potential at 100 meters with a capacity fattwrer 25%. These best
sites need to be identified. With over 40,000 MW of potential at a 25% capacity factor, this
suggests that theommonwealth may have tremendous potential with higher capacity factors at
120 meters, which could be determined by collectingrh2@r data (120neter wind turbine

towers are now designed and are starting to be bLig.highemetrologicaltowers prposed

here should cost about $20,000 eddte development ajood wind data at higher hub heights
couldhelpto convince utilities and independent producers to locate wind farms in Kentucky.

2.15 Photovoltaic Demonstration Projects

This policy optionwould provide subsidies to facilitate the installatioifive grid-connected
photovoltaic PV) plants, eaclplanta minimum of 1 MW and at least op&anta minimum of 5

MW. Largegrid-connected PV plants are being installed around the country, primarilg wher
state subsidies help with the cost. The cost of this new technology continues to drop. Kentucky
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needs tonterconnecsome of these plants to utilitiesthe stateso they might gain experience
and collect data to determine the impact of these plantisexr systems, particularly the ability
to produce power during summer peak peripN®TE: This could be incorporated into ES-
2.2, Grid-Based Renewable Energy Incentives and/or Barrier Removal.]

2.16 Inclined Block Rates

Inclined block rates send pmg signals to customers to encourage conservation of energy and
reductions in GHG emissionSome states have historically approved declining block rates,
which reduce the parmnit cost of energy as consumption increases. Inclined block rates do the
revergN theyincreasehe perunit cost as consumption increases. This would serve to
discourage consumption and encourage efficiency and conservation.

[NOTE: This is also proposed as RCI-1.14 and RCI-5.4.]

2.17 Feed-in-Tariff

Under afeedin tariff, utilities would be required to purchase renewable energy from producers
under longterm contracts. Rates would be established by the Public Service Compsesion
producers could make a reasonable return. Any extra costs could be recovered by the utilities
from theirratepayers.

Feedin tariffs have been adopted in other states as a way to promote the installation of new
renewable resources. Theould apply to the following renewable energy technologies: solar,
wind, biogagincluding landfill ga$, low-impact biomas, geothermal, and nevgpacity
hydroelectric. Feeth tariffs work by establishing a market in which investors can make a
reasonable profit and provide lotgym stability for those investments. The Public Service
Commission could establish different pbase rates for each technology, depending on the costs
associated with those plants. Resident@mmercial, and utility-scale systems would all be
eligible to participateFeedin tariffs have been considerég the State Legislature.

2.18 Pyrolysis Demonstration/Evaluation Projects

Pyrolysis is a noncombustion heat treatment that chemically decomposes waste by applying heat
to the waste in an oxygdree environment. The byproducts of the process include heat, char,

oil, and combustible gases. The darstible gases are being used in some instances as a fuel
source to heat the decomposition process and as the energy source forgntamadtion

generators. Unsorted municipal waste as well as varionsdstes can be used as
feedstockCommercialscak demonstration projects could be sponsored by or promoted using
statefunded incentive§gNOTE: This could be included under ES-2.12, Research and

Development for Renewable Technologies, or ES-1.5 Technology Research and

Development, especially if one of these is to be restated as “Research, Development, and
Demonstration.”]
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ES-3. FOSSIL FUEL AND NUCLEAR ELECTRICITY

3.1 Advanced Fossil Fuel Technology (e.g., IGCC, CCSR, Advanced Pulverized Coal, CFB)
Incentives, Support, or Requirements

Advanced fossil tehnologies include more efficiditand thus loweemitting generation
technologies. Advanced fossil technologies combined with carbon capture and sequestration or
reuse (CCSR) may have the potential to significantly lower €fissions associated with fdssi
fuel-based electricity generation. Advanced fossil technologies that could be considered include
integrated gasification combinaycle (IGCC), advanced pulverized coal, and advanced
circulatingfluidized-bed (CFB) technology

Policies to encourage thevklopment of these technologies may include mandates or incentives

to use advanced coal technologies for new coal plants, such as a mandate that requires new fossil
fuel-fired power plants to achieve a specific low net,@®issiorrate. Alternatively, anandate

might require that all or a portion of new coal plants be of a certain type, such as IGCC.

Incentives may take the form of direct subsidies or assistance in securing financing, and/or off
take agreements. A combination of mandates and incentigésipossible.

Policies to encourage CCSR could include a state agency or department within an existing
agency tasked with promoting CCSR, evaluation studies to identify geologically sound
reservoirs, R&D funding to improve CCSR technologies, and/or diahimcentives or mandates
to capture and store or capture and reuse carbon.

3.2 Efficiency Improvements and Repowering Existing Plants

Efficiency improvements refer to increasing generation efficiency at power stations through
incremental improvements axisting plants (e.g., more efficient boilers and turbines, improved
control systems, or combin@ycle technology)Repowering existing power plants refers to
switching to lower or zereemitting fuels at existing plants, or for n@apacity additions,
including use obiomass onatural gas in place of coal or oil. Policies to encourage efficiency
improvements and repowering of existing plants could include incentives or regulations as
describedn other optionswith adjustments for financing opportuag and emission rates of
existing plants

3.3 Biomass Co-firing at New Fossil Fuel Power Stations
This policy optiorwould promote the cfiring of biomass at new fossil fuel power stations to
reduce GHG emissions and the use of fossil fuels in general.

3.4 Nuclear Power Review, Support, and Incentives

This policy optiorwould conduct an inventory of existing capacity, and develop supporting
measures and a range of incentives to encourage and promote existing nuclegiN@Wer.
Not applicable in Kentucky.]|
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3.5 Relicensing/Up-rating Existing Nuclear Power

Nuclear plant relicensing allows a nuclear power plant to extend the life of the facility for 20
years past its original 4¢ear license term. This is considered a-lmgt and lowemission

source okenergy because there are limited additional capital costs or additional embodied
emissions associated with extending the life of fully depreciated and operating nuclear plants.
The Nuclear Regulatory Commission (NRC), the natioe§gatoryauthority fornuclear power,
considerghe relicensing program one of its major cornerstones of current regulatory activity. A
nuclear power plant upating is a process whereby a licensee receives approval from the NRC to
operate a plant at a higher power level thanlélvel authorized in the original licen$NOTE:

Not applicable in Kentucky.]|

3.6 New Nuclear Energy Capacity

Nuclear power has historically been a i@&#G source of electricity. However, no new
commercial reactor has come on line in the U.S. since d986&o high capital costs, the absence
of a repository or technology for permanent disposal of nuclear waste, and public concerns for
safety. The federal government has been supportive of nuclear expansion, emphasizing its
importance in maintaining a dis energy supply and its reputation for producing electricity
with negligible pollutant emissions during operati@ongress has also offered significant
financial subsidies for new nuclear plants in an effort to pstapt the industry, including
limitations on liability for nuclear accidents.

Steps to encourage nuclear power optiorthenstate would have to begin with tieenoval of

the statutory ban against constructing a nuclear plant in Kgn{&kS 278.606610), andcould

include the provision ofteeamlined siting revievanda streamlined appeals proceBse state

could develop finance authority to assume the developerantegotentially an equity

ownership role) for new nuclear resources. Under such a scenario, the state would not need to be
an operator of nuclear facilities. Instead, it could serve as a facilitator in developing a new

nuclear facility, recognizing the cost and financing burdens such a facility could impose on
existingstatecompaniesSmaltscale nuclear power options could@be considered.

ES-4. FOSSIL FUEL PRODUCTION, PROCESSING, AND DELIVERY

4.1 Oil and Gas Production: GHG Emission Reduction Incentives, Support, or
Requirements

Emissions of both methane (QHand CQ can be reduced in oil and gas production. Natural gas
consists primarily of Chl a potent GHG. Any reduction in leaks during production, processing,
and transportation/distribution avoids GHG emissions. Stopping these leaks may also be
economically beneficial because it can prevent the waste of valuable prbde&PA Natural

Gas STAR program offers numerous methods of preventing leaks, including preventive
maintenance (improving the overall efficiency of the gas production and distribution system)
reducing flashing losses (releases when pressure dropsagjestanks, wells, compressor
stations, or gas plantsgnd changing and replacing parts and devices to reduce leaks and
improve efficiency Statescould take steps to encourage all oil and gadymtion companies
operating instateto participate in th&PA Gas STAR program.
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4.2 Natural Gas Transmission and Distribution

As with leaks ofCH,in oil and gas operationany reduction of leaks during production,
processing, and transportation/distributreduces GHG emissions to the atmosphere and
prevens the waste of valuable product.

4.3 Oil Refining: GHG Emission Reduction Incentives, Support, or Requirements

Optionsfor reducingCH, and CQ emissiongluringthe production bliquid fuels at oil
refineriesinclude various efficiency measurssich asrhanced CHP, along with carbon capture
and storag€CCS) Regulations, incentives, and/or support programs can be applied to achieve
these reductions.

4.4 Coal Production: GHG Emission Reduction Incentives, Support, or Requirements

CH, and CQ emissions cabe reduceth a number of waysnd CH can be recovered in the
production of coalThese options include various efficiency measures ofCHP for

operations, CCS, and capture and use (or at least flari@hahat would otherwise be vented

to the amosphereRegulations, incentives, and/or support programs can be applied to achieve
thesegoals

4.5 Coal-to-Liquids and Gas-to-Liquids Production: GHG Emission Reduction Incentives,
Support, or Requirements

Coal can also be converted into liquid fuéte lgasoline or diesel by several different processes.
Coaltto-liquids plants are typically energytensive, producing about 10 times more,CO
emissions than conventional oil refineries in order to produce liquid fuels. Howeve€@&h

(and ceproductio of electricity and liquid fuels), such emissions can be substantially retluced.
Regulations, incentives, and/or support programs can be applied to achieve these goals.

Gasto-liquids (GTL) technology could also be assessed for its GHG reduction potemtial
coupled withCCSoptions. GTL is a refinery process to convert natural gas or other gaseous
hydrocarbons into longerhain hydrocarbons in liquid form.

4.6 Low-GHG Hydrogen Production Incentives and Support

Hydrogen is not an energy source, but ratlreenergy carrier. It must be produced from other
energy resources, such as fossil fuels (coal, oil, gas), renewable electricity (wind, solar),
renewable fuels (biofuels, landfill gas), or nuclear powenwvever, it may facilitate the

avoidance of GHG eissions by storing energy produced when and where available to be used
when neededl'he net GHG implications of producing hydrogen depend on the energy resource
from which it is producedTl o produce hydrogen from fossil fuels with |6@HG emissionsit

would be necessary to do it in conjunction WS Policies in support of this option would
provide incentives to projects that help develop or deployGd¥G hydrogen production

2 International Energy Agency, Energy Technology PerspectivesN Scenarios and Strategies to 2050, 2006. Available
at: http://www.iea.org/textbase/publications/free_new Desc.asp?PUBS |D=1693. Well-to-wheel GHG emissions
from coal liquids are approximately twice those of conventional oil products. Co-generation and carbon capture and
storage can reduce those emissions to levels similar to, or slightly below, those of conventional oil products.
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technologies, as well as advance the technology of efficiently storing eleatnigy as hydrogen
and converting it back to electricity.

4.7 Shale Gas Development

In the last few years with the advent of natural gas shale discoveries within the continental
United States, the marketable supply of natural gas reserves lessatbignificantly.As a

result pricevolatility has moderated and natural gas hasmerged as a strong viable candidate
to reduce carbon emissions. Kentucky patentialopportunitesin the lllinois Basirfields

locatedin western Kentucky and the Marked fields located irastern KentuckyBoth options
need to be investigatedgardingthe market potential of developing both areas and the possible
carbon impact of shifting to greater utilization of Kentucky shale gas reserves as an energy
source.

4.8 Infrastructure to Facilitate Transition to Natural Gas in Transportation

This policy optiorwould offerincentives to private providers ocdbmpressed natural gas (CNG)
infrastructurefor vehicular useThe development of an alternatifteel infrastructure &n aid in
the promotion ofCNG oralternativefuel use and offset the expense of equipment and
installation costs. The convenient locations of stations offé€2G or othemlternative fuels at
competitive prices can increase the use of the.fuels

In addtion, Kentucky should investigate the capability of the existing NG transmission and
distribution(T&D) networks to meet potential transportation demands in the future.

[NOTE: This is analogous to TLU-3.6, Alternative-Fuel Infrastructure Development.]

ES-5. CARBON CAPTURE AND STORAGE OR REUSE (CCSR)

5.1 CCSR Enabling Policies (Administration, Regulation, Liability)

Carbon capture and storage or reuse (CCSR) is a process that includes separatidroai CO
industrial and energgelated sources, transptota storage location, and permanent or {targ

storage in isolation from the atmosphere. Ideally, the f@n largepoint sources, such as

power plants, @ be compressed and transported for storage in geological formations, in the
ocean, in mineral chonates, or for use in industrial processes. Captured carbon can also be used
for enhanced recovery of oil and gase ES6.4, Environmental/GHG Emissions Disclosure).

The net reduction of emissions to the atmosphere through CCSR depends on theofr&dion
captured, the relative increase in gfoduction resulting from loss in the overall efficiency of
power plants that capture carbon, energy used for transport and storage, any leakage from
transport, and the fraction of G@tained in storage ovére long term.

5.2 CCSR Incentives and Infrastructure

Policies to encourage development of CCSR technology could include a state agency or
department within an existing agency tasked with promoting CCSR, financial incentives to
capture and store or captuaind reuse carbon, and/or manddtesupled with technical
feasibility and costand investmentecovery mechanisms, if approprisitéo capture and store
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or reuse C@from power plantsCreating incentives to build and operate the rather complex
infrastructre for CCSR is also part of the incentive system.

5.3 CCSR Research and Development

There aredchnological as well as financial barristsamplementation bCCSR. While

separation, capture, and transport of, @& themselves mature technologies, omige
industriatscale storage projects are currently in operation: the Sleipner project in an offshore
saline formation in Norway, the Weyburn enhanced oil recovery project in Canada, and the In
Salah project in a gas field in Algeria. Further R&D fundimgmprove CCSR technologies and
evaluation studies to identify geologically sound reservoirs will be needed for this technology to
play a significant role in reducing GHG emissions.

5.4 Enhanced Oil Recovery Using CO,

This policy option would use C@asa way to increase the amount of oil recovered from an oil
field. This technology injects COnto an oil reservoir, which displaces oil not recovered by
other methods. In addition, the g{Dcreases the viscosity of the oil, allowing it to flow more
quickly. Enhanced oil recovery provides an opportunity for sequestration pfvfioeconomic
incentives.

ES-6. OTHER ENERGY SUPPLY OPTIONS (INCLUDING ENABLING POLICIES)

6.1 Transmission System Upgrading

Measures to improve transmission systems to reduce leatkleiand enhance throughput may be
required to satisfy longerm electricity demands and improve the efficiency of operations
systemwide. Opportunities may exist to substantially increase transmission line carrying
capacity through the implementation @w construction and retrofit activities on the
transmission grid, including incorporating advanced composite conductor technologies,
capacitance technologies, and grid management soft@i#irg new transmission lines can be a
difficult process, given thecost and their local impacts on the environment and on the use,
enjoyment, and value of property. Policy measures in support gfdhiy option could provide
incentives to utilities to upgrade transmission systems and reduce barriers to siting new
transmission lines.

6.2 General Distributed Generation Support (Interconnection Rules, Net Metering, etc.)

Well-designed interconnection rules will ensure that distributed power products meet minimum
requirements for performance, safety, and maintenantde aame time significantly advancing

the commercialization of these technologt&sch rules, generally developed and administered

by a stata public utility commission, establish clear and uniform processes and technical
requirements for connecting D&ystems to the electric utility grid. Interconnection standards

will reduce barriers to connection of DG systems to the grid. Connecting to the grid enables the
facility to (1) purchase power from the grid to supply supplemental power as needed, for
exampe, during periods of planned system maintenance; (2) sell excess power to the utility; and
(3) maintain grid frequency and voltage stability, as well as utility worker safety. This topic is of
particular interest, as thederalEnergy Policy Act of 2005ickcted states to consider upgrading
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their standards for interconnecting small generators within one year of enactment. (See
http://www.epa.gov/chp/index.
html for more information on theffects of fedeal legislation on DG systems and CHP.

6.3 Reduce Transmission and Distribution Line Losses

Several energy efficiency measures can be implemented to ré€lickne losses of electricity.

Utilities use a variety of components throughout the T&D systemattage losses. Increasing

the efficiency of these components can further reduce losses and associated GHG emissions. For
example, Vermont offers a rebate to encourage the installation of exféoignt transformers.
Regulations, incentives, and/or supgmagrams can be applied to achieve greater efficiency of

T&D system components.

6.4 Environmental/GHG Emissions Disclosure

Emission disclosure requires GHG emitterpublish their estimated GHG emissions on a
regular (e.g., annual) basis. In additioretoissions, disclosure can include an accounting of
business risks due to climate change, such as assets in danger of-vedatibetdamage, threats

to market share, and risks of future regulation. Environmental disclosure allows investors and
consumersa obtain information regarding a firmOs GHG emissions and climate risks, so as to
make more informed purchasing and investment decisions, and provide an incentive for firms to
reduce risk in these areas by, among other actions, reducing theod@@@ints. In the case of
energy supply, environmental disclosure would take the form of providing consumers and
stockholders with information on carbon emissions per kWhmaanerthat would help them
makeinformeddecisions about electricity purchases and eomgion, as well as evaluate
investment risksEnvironmental disclosure is effective particularly in areas where consumers
have an opportunity sedetheir electricity provider.

6.5 Public Benefits C harge Funds

A public benefits charge (sometimes callteyss benefits charge) is a fagsessed totility

customers based on their use of energy that is to be spent on public goods, such as energy
efficiency. In many deregulated states, pablic utility commissions have lost the ability to

require efficiencyprograms of the electric utilities, so the public benefits charge has been
introduced as a nebypassable charge on electric bills. The funds collected are then provided to
a third party to provide energy efficiency programming. The funds could be ukediteebates

for buyers of new, lowsHG-emitting technologies through a very small surcharge on electricity
consumption.

6.6 Regulatory Reform for Electric Co-ops

This policy option wouldcreate more flexibility and incentives for electricmgs to optinze
energy efficiency, with an emphasis on energy saved versus energy used.

6.7 N,O Reduction Co-Benefit

Nitrous oxide (NO), a minor component of totakides of nitrogenNOy) emissions from fossil
fuel combustia, is one the most powerful GHGEach ta of N,O represents greater tha@0
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tonsof CO.e. Emission policies further reducing Né€missions from power plants would have
the additional benefit of reducing releases gbhhto the atmosphere.

6.8 Smart Grid Policies

Smart Grid@ systems promote efficiency through improvements in system stability and better
control technology and systems integratiGapabilities include enhanced utility and consumer
feedback and control of electricity usage and enhanced integration of DG exnultiet
renewable generation.

6.9 Landfill Gas Demonstration/Evaluation Projects

According to the EPA list of landfill gg&FG) suply candidated Kentuckyhas 17 candidates

for LFG recovery. The list is by no means-atlusive. According to some sties, a landfill in a
county with a feedn population of approximately 40,000 can be expected to produce
approximately 10,000ubic feet CF) per hour of methane. If a given statigh a population of
approximately 4 milliorandfills the wastet generads, it mightrecover an estimateld000,000

CF of gasper hour. Assuming methane has the same Btu value as natutaigessequivalent

to 1,000Btu/CF, or 1 billion Btu per hour of recoverable energysa@according to EPA, the
oxidation (burning) of EG reduces the GHG effect by a factor of 21 to 1. Technology currently
exists and is improving for LFG recovery and conversion.

Policies to ge the renewable energy created at landfills by anaerobic digesters (methane) to
make electric power, space haatliquefied natural gas are already under development in the
state However, regulatory and legal barriers have limited the penetration of this option.

[NOTE: This is analogous to AFW-9.3, Landfill Methane Energy Programs.|

6.10 Sustainable Energy Utility

The Sustainable Energy Utili{6EU)is a nonprofit corporation managed by a contract
administrator that develops ender markets for energy efficienapdconservation, customer
sited renewable energy, and affordable energy services foanlmvmoderaincome families.

All energy end uses, including transportation, can be addressed by SEU programs. The SEU
works statewide with a mandate to increase energy efficiency, consereatiorenewable

energy.

The SEU received initial funding through bondingdheority and then pays off the bonds through
sharing energy savings with its customers, earning renewable energy credits, and other means.

Vermont was the first state to establish an energy efficiency utilityDatalvarerecenly
establishedmSEU?

3 See http://www.epa.gov/Imop/documents/xls/candlfslmopdata.xls.
4 For more information, see: http://www.energizedelaware.org/ and http://www.efficiencyvermont.com/pages/.
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6.11 Cost-of-Service Utility Rate Structure

This policy option wouldinvestigate movingtility ratesto an accurate cosif-service rate
structure thereby allowing energy utilities to shift from a business mtsalisfinancially
dependent on increasiegergy sales to a business model th&iwergy sales neutral.
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Residential, Commercial, and Industrial Technical Work Group

This document provides brief descriptions of the policy options contained in the coxdggp
Technical Work Group (TWG) Catalog of St&eG ReductiorPolicy Actions. The catalog and
these brief descriptions will be developed more fully during the climate planning process in
Kentucky.

RCI-1. ENERGY EFFICIENCY PROGRAMS, FUNDS, AND GOALS

1.1 Utility Demand-Side Management (DSM) Programs for Electricity

This policy option focuses on increasing investment in electricity dersidednanagement

(DSM) programs through programs run by utilities or others, energy efficiency funds, and/or
energy eficiency goals. These options are typically termed DSM activities, and may be designed
to work in tandem with other strategies that can also encourage efficiency gains.

The policy design includes two key and linked dimensions: achievable/desirable exvengg s

and policy/administrative mechanisms to achieve these savings. In order to implement expanded
DSM programs, a number of mechanisms should be considered. Candidate mechanisms include
revising existing statutes to enable utility investments in ensffgyency at the levels indicated
above, to consider as potentially eligible programs that arestfestive, taking into account the
valuation of carbon dioxide (CPemissions. Policy and administrative mechanisms that might

be applied include regulateerified savings targets, public benefit charges, portfolio standards,
energy trusts, integrated resource planning, perforrlaased incentives, decoupling of rates

and revenues, and appropriate rate treatment for efficiency. Elements that mighideredms
designing this option include:

¥ Implementation/administration by utilities (includipgisdictionalutilities, as well as those
utilities not regulated by the Kentucky Public Service Commission [RSta}e agencies, or
third-party actors.

¥ Subsdized energy audits for homeowners, businesses, and industries.

¥ Incentives for specific technologies, potentially including (but not limited to) lighting, water
heating, plugn loads, networked personal computer management, power supplies, motors,
pumps,boilers, customeside transformers, water use reduction, and gr@autce heat
pumps.

¥ Energy efficiency reinvestment funds.

¥ Increased information on utility bills or throughmme energy devices for customers to
understand their energy use through en@aitime information.

¥ Low-cost financing or payback mechanisms for homeowners, businesses, and industries to
use to fund energy efficiency improvements.
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This policy may be broad in focus, or it can focus on specific market segments. Complementary
policies include appliance recycling/pickup programs. Measures supporting this option might
include consumer education, performance contracting, and energisesadrveys.

Kentucky permits utilities to submit DSM plans for approval, but does not give PSC the
authority to mandate them (KRS 278.285).

1.2 Utility Demand-Side Management (DSM) Programs for Natural Gas, Propane, and Fuel

oil
This option has most of the same attributes and options for design elements and implementation
as RC}1.1 Utility DemandSide Management (DSM) Programs for Electrigityyit focuses on
increasing investment in DSM programs related to the use of natural gas, propauefied
petroleum ga¢LPG), and fuel oil, through programs run by utilities or others, energy efficiency
funds, and/or energy efficiency goals.

1.3 Demand-Side Management (DSM) Programs for Distribution Electric Utilities (Munis,
Co-ops, etc.)

This option has most of the same attributes and options for design elements and implementation
as option RCGH1.1 (Utility DemandSide Management (DSM) Programs for Electrigity)t

focuses on municipal utilitiespoperativesand other distribution utilitie®Organizations that

fall into this categoryndhave regulatory authoritie.g., municipalitiesgould also pursuether
optionsthat could affect the demand for electricguch as stricter buildg codesRelated

options aralsodiscussed ifRCI-1.1 (Utility DemandSide Management (DSM) Programs for
Electricity) andRCI-1.2 (Utility DemandSide Management (DSM) &grams for Natural Gas,
Propane, and Fuel Qil)

[Note: This option may not be applicable to Kentucky because the PSC regulates most
distribution cooperatives.]

1.4 Energy Efficiency Funds (e.g., Public Benefits Funds [PBF]) Administered by State
Agency, Utility, or Third Party (e.g., Energy Trust)

A public benefits charge (sometimes called a systems benefits charge) is a fee assessed on utility
customers based on their use of energy in a given time period. With deregulation in many states,
the utility commssions often lost the ability to require energy efficiency and/otilmome

programs of the electric utilities. The result in many states was the development of a public
benefits charge, which is a ntiypassable charge on electric bills. The funds cteare then

used to provide energy efficiency and/or lomwome programming.

15 Regional Market Transformation Through Alliances, Technology Development
Programs, and Education

Market transformation alliances use voluntary efforts, typically implemédytetbrrutility

organizations, to encourage greater uptake by consumers (residential, commercial, and industrial,
as well as the professionals who service enesiyg equipment) of cogffective energy

efficiency technologies and practices. A marketgfanmation program is designed to create a
situation where the bulk of the private market automatically adopts or incorporates technologies
or techniques that result in improved energy efficiency. The goal of a market transformation and
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technology developent program is to put energy efficiency technologies and practices into a
position where they are demanded by the public, chosen by builders and manufacturers, and
provided by retailers and contractors.

Methods of transformation can be different for eddhnology or technique, but often revolve
around public and private review of quality and effectiveness, including partnerships between
government agencies, retailers, manufacturers, and nongovernmental organizations. Market
transformation programs can seatewide or regional.

Market transformation also seeks to ensure sufficient supplies of technologies and practitioners
to meet the subsequent increased demand for energy efficiency.

Potential elements of a market transformation program include:

¥ Specificmeasures, such as grousmurce heat pumps, solar water heater/photovoltaic (PV),
or other important technologies.

¥ Support for commercialization of promising technologies.
¥ Bulk-purchasing programs (public/private) or arrangements with retailers.

Consumer @ucation is a significant supporting measure for market transformation programs.

1.6 Reduced-Cost or Free Residential Energy Audits

This option includes providing residentsgctor energy technical assistance (energy audits) to
identify and recommend dpns for reducing fossil energy and electricity use, and for reducing
nonenergy emissions of greenhouse gases (GHGs). A combination of incentives, expertise, and
information to implement recommended options could be included in the policy to encourage
resdential customers to follow up on audit recommendations. For example, tying the free or
reducedcost audit to implementing some of the auditorOs recommendations could encourage
residents to make recommended changes.

An alternative, or supplemental, appecbdo residential energy audits and retrofits is the concept
of Ogreen raising,O akin to traditional community-kaising efforts. OGreen raisingO refers to a
community drive to increase home energy efficiency in multiple houses, using Oneighbor powerO
to educate and prepare homeowners, culminating in a neighborhood workday and celebration.
These initiatives typically identify and train neighborhood volunteers to contact residences in the
neighborhood to ask for their interest in a home energy audibandite them to participate in a
greenraising event. Volunteers distribute free information, including a home energy efficiency
menu, and link households up with a professional energy audit, eeificgnt product ideas,

and loan and rebate opportuedi A greesraising event may include a mobile OstoreO of energy
efficient products (weatherization kits, compact fluorescent light §absd, light-emitting
diode[LED] lighting, smart power strips, etc.) that have beeropdered or that can be

purchased; audit and insulation demonstrations; a team of volunteers available to-tm doar

to assist interested residents with installation of CFLs, weatherization kits, or other energy
saving items; and food and entertainment. Gir@gsing initiativegypically require modest
resources, primarily to cover material costs and potentially a paid coordinator position.
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1.7 Reduced-Cost Energy Audits or Technical Assistance for Commercial Businesses

This option includes providing commercedctor energy témical assistance (energy audits) to
identify and recommend options for reducing fofsdl energy and electricity use, and for
reducing norenergy emissions of GHGs. Technical assistance could focus on-efigctpnt
opportunities related to lightingeating, ventilationand air conditioning (HVAC), and
refrigeration, among other end uses. A combination of incentives, expertise, and information to
implement recommended options could be included in the policy to encourage businesses to
follow up on aud recommendations. For example, tying the free or redaostlaudit to
implementing some of the auditorOs recommendations could encourage businesses to make
recommended changes.

1.8 Reduced-Cost Energy Audits or Technical Assistance for Industry Sectors

This option includes providing industraéctor energy technical assistance (energy audits) to
identify and recommend options for reducing fossil energy and electricity use, and for reducing
nonenergy emissions of GHGs. Technical assistance could foceisevgyefficient

opportunities related to lighting, HVAC, process heating and cooling (steam, drying/curing, etc.),
compressed air, and motors and drives, among etitkuses. A combination of incentives,
expertise, and information to implement recomdezhoptions could be included in the policy to
encourage the operators of industsattor facilities to follow up on audit recommendations. For
example, tying the energy audit cost to implementing some of the auditorOs recommendations
could encourage thacility to make recommended changes.

1.9 Low-Cost Loans for Energy Efficiency Improvements

This option typically refers to revolving leimterest loan fund(s) for energy efficiency
investments in distribution service areas that are not covered by smgéng utility programs.

1.10 Saving Energy, Savings Sales Tax

This option refers to a sales tax exemption for eneffigient products, includin@FLs highly
efficient electric heat pump water heaters, natural gas water heaters, natural gas, fetcaces

1.11 Reduce Energy Use by 10% or More in State-Owned Buildings

Recognizing that governments should Olead by example,O this option provides targets to improve
energy efficiency in existing state and local government buildings, as well as for new
corstruction and major renovations of government buildings.

1.12 Encourage Integrated Lean Manufacturing and Energy Use Reduction Technical
Assistance to Industrial and Commercial Facilities

There is increasing recognition that Lean manufacturing improvesppnbaches, being widely
adopted by businesses across the nation, can substantially improve energy efficiency when
energy use is explicitly considered in the context of Lean methods. Lean manufacturing, based
on the Toyota Production System, refers toleecton of business process improvement

methods that are designed to identify and eliminatevadureadded activity. The U.S.
Environmental Protection Agency (EPA) has prepared a toolkit for improving energy efficiency
through Lean manufacturingtp://www.epa.gov/lean/energytoolkit/index.htrSeveral states,
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including California, Maineand Washington, have launched Lean & Energy Use Reduction
technical assistance initiatives that invopagtnerships between the state National Institute of
Standards and Technology Manufacturing Extension Partnership Lean service providers, other
Lean Six Sigma service providers, and environmental ageteiésiical assistance providers.

This action cald entail coordination and/or cresaining of existing technical assistance
providers, provision of subsidized technical assistance to businesses, bitssmessess
mentoring programs, or secttargeted (e.g., aerospace) initiatives that seek toueage
diffusion of Lean Six Sigma and energy use approaches.

1.13 Develop Investment Tax Credits for Energy Efficiency Improvements in Industrial or
Commercial Facilities

This option refers to providing income tax credits for the investment in energgmedly
improvements in industrial or commercial facilities. These tax credits could also be grouped with
other tax incentives, such as property tax exemptions.

1.14 Inverted Block Rates to Encourage Energy Efficiency

Inverted block rates for electricignd natural gas use provide affordable base usage rates for
consumers. However, because these rates increase with increasing consumption, they provide a
built-in incentive for energy conservation and energy efficiency.

See also, RCbh.4 (Tiered[IncreasingBlock] Ratesfor Electricity and Natural Gas Use)

Tiered or inverted block rates must take into account area circumstances. In vacation areas, for
example, tiered rates could assist vacatiome owners disproportionately at the expense of
local residenal ratepayers.

RCI-2. BUILDINGS AND FACILITIES

2.1 Improved Building Codes for Energy Efficiency

Building energy codes specify minimum energy efficiency requirements for new buildings or for
existing buildings undergoing a major renovation. Given the libetgme of most buildings,
amending state and/or local building codes to include minimum energy efficiency requirements
and periodically updating energy efficiency codes could providetemy GHG savings.
Implementation of building energy codes, partiacly when much of the building occurs outside

of urban centers, can require additional resouretential elements of a policy that includes
building codes are:

¥ Require higkefficiency appliances in new construction and retrofits.

¥ Train building code iad other officials in energy code enforcement.

Potential measures supporting this option can include consumer education, improved
enforcement of building codes, training for builders and contractors, and development of a

clearinghouse for information ométo provide access to software tools to calculate the impact
of energy efficiency and solar technologies on building energy performance. Building codes
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could also be supported bych models aSNERGY STARO®Building Design Guidangavhich
is a strategic approach for improving energy performance in the building design process.

2.2 Training of Building Code and Other Officials in Energy Code Enforcement

This opion refers to an education and outreach program for building inspectors to encourage
incorporation in inspection protocols of energy efficiency and GHG emission reduction
considerations For exampletraining workshops of industry personnel and publia@ness
efforts arecontemplatedindera grant througtthe Kentucky Department for Energy
Development and Independence (DEDI).

Compliancewith model energy codes (e.§009 IECC and ASHRAE 90.2007)is known to

be weak in all but a few states, and many states will have to do better to reach the compliance
levels specified in the American Reinvestment and Recovery Act (ARRAgsponsgthe
International Code Council (ICC) and the Building €sd\ssistance Project (BCARave put

forth aninitiative and partnershigalled theEnergy Codémbassador®rogram (ECAP)One
important barrier tamproved code compliance is a genéaak of local and state infrastructure
and experience in enforcingergy codes. Using national and regional energy code experts as
mentorsor OambassadorsCassist states and local code officials in developing and
implementing effective enforcemetwmpliance approaches will provide needed support and
technical assistae. Theambassadors will provide support and energy code expericdeding

in! field guidance and/or training to the code enforcement community. Further, ambassadors will
be adept in using ICC, BCAP, U.Bepartment of Energy (DOE) and other resourcesvah

act as grassroots code adoption and implementation representatives, as needed. Further,
ambassadors will provide advocacy support in their states for code adapdiapdates.

Kentucky is one of four states selected to participate in this pilgtgm which will be

coordinated byhe Department of Housing, Buildings and Construction (DHB®) state code
enforcement authority.

2.3 Improved Design and Construction, GGovernment Lead by ExampleO

Recognizing that governments should Olead by exanfiies option provides targets to improve
the energy efficiency of existing state and local government buildings, existing buildings being
renovated, and new buildings under construction. The proposed targets are much higher than
code standards for newagtfunded and other government buildings. Potential elements of this
policy include:

¥ Requiring that energy efficiency be a criterion in procurement of enesigg equipment
and systems, and in the improvement in operation of buildings and other facilitie

¥ Requiring audits of energy performance and operations of state and other government
buildings (in tandem with an audit program). Audit results could be used to target and
prioritize investments in improving government building energy efficieBfficiency goals
could be reviewed and improvegter time, and flexibility in contracting arrangemecasild
be developetb encourage integrated energfficient design and construction.

¥ Recommending that the infrastructure for implementation (meters, bookgesstems,
staff, etc.) be established as soon as possible.
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¥ Requiringstate bulk purchase of appliances and equipment with kigaesstandard energy
efficiency for public facilities.

¥ Establishing Oretained savingsO policies, whereby government aganaiesin funds
saved by reducing energy bills and apply them to further energy efficiency/renewable energy
investments or other uses.

¥ Joining theENERGY STARfor StateGovernment Program@and taking th&ENERGY STAR
Challengeto reduce overall energy use by the state government, with a focus on energy use
in stateowned buildings.

Potential spporting measures for this option include training and certification of buikketpr
professionals and performance contracting/shared savings, as well as surveys of government
energy and water use, energy benchmarking, measurement, and tracking pfogranmscipal

and state buildings.

2.4 Increased Use of Blended Cement (Substituting Fly Ash or Other Pozzolans for
Clinker)

This option pomotes the use of blended cement in buildings and other applications. For
example, substituting fly ash or other polans for clinke the chief ingredient of cemdht

reduces C@®emissions associated with clinker production from limestone. The Coal Combustion
Products Partnership t#) program is one national initiative that is seeking to encourage this
type of activity(http://www.epa.gov/c2p}P/ C*F?is a cooperative effordf EPA, the American

Coal Ash Association, the Utility Solid Waste Activities GroD@QE, the U.S. Department of
AgriculturePAgricultural Research Servicthe U.S. Federal Highway Administration, and the
Electric Power Research Institute to help promote the beneficial use of coal combustion products
(CCPs) and the environmental benefits that result from their use. A key gd&f'a$ ®

increase the use GICPs as a supplementary cementitious material in concrete by 50%, from
12.4 million tons in 2001 to 18.6 million tons in 2011, thereby decreasing GHG emissions from
avoided cement manufacturing by approximately 5 million metric tons.

2.5 Support for Energy-Efficient Community Planning: "Smart Growth," Cluster
Development, etc.

OSmartrowthO aims to create communities that, among other attributes, are livable, are
designed for reduced use of energy both within homes and businesses and in the trat@port sec
and have a reduced environmental impact relative to typical developments. Variants on the smart
growth concept exist, but many call for clustering living units with easy access (often walking
distance) to shops, schools, and entertainment and rea@dtcilities, incorporating elements

of energyefficient design and renewable energy in buildings, sharing energy facilities between
buildings (for example, district heating systems), and preserving open spaces. For additional
information abousmartgrowth, see, for exampléttp://www.epa.gov/smartgrowth/

about_sg.htm
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2.6 Promotion of and Incentives for Improved Design and Construction (e.g. LEED,® Green
Buildings) in the Private Sector

This policy provides incentives and targets to induce the owners and developers of new and
existing buildings to improve the efficiency of the use of energy and other resources in those
buildings, along with provisions for raising targets periodically adiging resources to

building industry professionals to help achieve the desired building performance. This policy can
include elements to encourage the improvement and review of energy use goals over time, and
flexibility in contracting arrangements togmote integrated energgnd resourcefficient

design and construction.

Additional potential elements of this option include:
¥ Target new, renovated, and/or existing buildings (retrofits).
¥ Set a cap on consumption of energy per unit area of floor spanew buildings.

¥ Encourage building commissioning and recommissioning, including energy tracking and
benchmarking.

¥ Provide in‘centives, in the form of tax credits, DSM program support, financing incentives
(such as Ogreen mortgagesO), or other induceimergsofit of existing residential and
commercial buildings.

¥ Encourage the use of alternative and local building materials and practices.

Potential supporting measures for this option include training and certification of building
professionals, consumand primary/secondary education, performance contracting/shared
savings arrangements, and setting up a clearinghouse for information on and access to software
tools to calculate the impacts of energy efficiency and solar technologies for buildings.

2.7 Feebate Program to Encourage Energy Efficiency in Building Design

This option refers to setting up a OfeebateO program to encourage energy efficiency in building
design. The concept of a OfeebateO has typically been considered as a mitigation option in the
transport sector, but is essentially any government program designed to reduce energy use and
pollution by levying a fee on fuahefficient devices/facilities and offering a rebate onfuel

efficient devices/facilities.

2.8 Incentives for Retrofit of Existing Residential, Commercial, Institutional, and Industrial
Buildings

This policy provides incentives and targets to induce the owners of existing homes to improve
the efficiency of the use of energy and other resources, along with provisions for egetg t

periodically. This policy can include elements to encourage the improvement (e.g., renovation)
and review of energy use goals over time of existing dwellings.

® Leadership in Energy and Environmental Design; see U.S. Green Building Council, http://www.usgbc.org.
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2.9 Training and Education for Builders and Contractors (e.g., Heating, Ventilation, and Air
Conditioning, Sizing, Duct Sealing)

This option refers to an education and outreach program for building professionals to encourage
incorporation of energegfficiency and GHG emissiereduction considerations. Examples
include:

¥ Programs to train builde and contractors on proper heating and air conditioning sizing and
installation.

¥ Mandates that state boards of licensing for building professionals include in licensing exams
knowledge of the improved building codes and building energy performancesraguois
reflected in various policy options.

¥ Code training and technical assistance programs for builders and architects.

2.10 Energy Management Training/Training of Building Operators

Energy management training provides administrative and technical ¢y&omianergy managers,
school officials, building operators, and others responsible for ewmdfigient facility operation.
This policy could include:

¥ Training commercial building energy managers, for example, by making use of the building
operator traimg and certification program developed in the Pacific Northwest. For more
information on this program, se@tp://www.betterbricks.com/DetailPage.asiix?294.

¥ Training industrial energgnd facility managers in techniques for improving the efficiency of
their steam, process heat, pumping, compressed air, motors, and other systems, perhaps
dovetailing with DOE in this area.

2.11 Energy Efficiency in State and Local Government Buildings

This option woulddevelop standards and/or directives for all government buildings to achieve
energy efficiency targets.

2.12 Require New Government Buildings to Utilize Sustainable Building Design Standards

This option would require new government buildirng$uildings undergoing major renovations
to comply withsustainable building design standards, sudtEED Gold certification
requirementsASHRAE® Green Building Design Standard (189dnan equivalent certification
standardIn the case of LEED stdards, itmay be necessary to focus explicitly on the energy
usereduction aspects, as LEED certification includes aspects that are not directly related to GHG
emission reductions. LEED version 3.0 (releasedioh2009)focuses more on energy usage
than pevious versions didncludes a requiremetd focus on facility maintenance during the
life span of the buildingand requires energy and water use reporting for at least five. Jears
more information, sedittp://www.usgbc.org/News/USGBCInTheNewsDetails.aHpx2167.

All new construction and major renovatipablic building projects of $25 million or moiia
Kentucky musbe designed and built to achiete LEED Silver levelor higher’

® The American Society of Heating, Refrigerating and Air-Conditioning Engineers.
" House Bill 2 (2008). See http:/governor.ky.gov/pressrel ease.htm?PostingGUI D={ D415A E6F-856A-4D6B-ABE3-
FABESB89ESCF}
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2.13 Create Incentives and Targets for Retrofit of Existing Commercial or Industrial

Buildings
This policyoptionprovides incentives and targets to induce the owners of existing commercial
and industrial buildings and facilities to improve tefficiency of the use of energy and other
resources in those buildings, along with provisions for raising targets periodically. This policy
could include elements to encourage the improvement and review of energy use goals over time,
and target renovatieand/or existing buildings. Incentives for this policy could be similar to DSM
programs mentioned in R@L1 (Utility DemandSide Management (DSM) Programs for
Electricity).

2.14 Develop a Modified Cap-and-Trade Program for Commercial Buildings

Under ths option, commercial buildings would be required to report their base year GHG direct
and indirect emissions. The base year would be determined by the state. Commercial buildings
would need to comply with statgpproved GHG measurement protocols that dgveh

accurate, complete, consistent, and transparent GHG emissions inventory, such as inventories
developed according fbhe Climate Registrgr EPAOs mandatory GHG reporting rule. This will
provide a vefied set of GHG emissions data from commercial buildings, supported by a robust
accounting and verification infrastructure.

The state would set a GHG emission reduction target as measured against the base year GHG
emissions and the compliance period. @Guercial buildings would be required to meet the
established GHG emission reduction target in one of two ways: (1) implement energy efficiency
measures to reduce GHG emissions, or (2) purchase carbon offset credits frora@pstated
capandtrade systemCommercial buildings that do not meet the GHG emission reduction target
by the end of the compliance period would pay a penalty in the form of a noncompliance fee on
their utility bills.

2.15 Building Commissioning and Recommissioning, Including Energy Tracking and
Benchmarking

Building commissioning is the process of improving the operation and maintenance of building
systems to meetperational needsyhile using only as much energy as necessary.
Recommissioningnay beneeded irexisting buildingdor several reason&or example, they

may need to meet a higher level of performance today than when firstdmalgypricesmay

be significantly highemwhen they were first built, and the opportunity for savings may exist; and
in many buildings, such ashools thereis increasedttention to indoor air quality and

ventilation. This option would explore how commissioning and recommissioning could be
incorporated into existing retrofitting and approval processes.

2.16 Explore Advanced Metering Technologies That Can Monitor Energy Usage and Allow
Homeowners and Managers to Adjust Energy Use Remotely

Advanced metering technologies, such as those produced by members of Zigbee Alliance
(http://www.zigbee.or)y allow cusomers to better understand their energy use and to remotely
adjust the energy use of available appliances, heating, cpatiddighting. This option would

look at exploring or encouraging implementation of these kinds of technology in government,
commecial, industrial, and residential buildings.
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2.17 Require Solar-Ready Building Infrastructure in New Buildings

This option would equire new buildings tmcorporatenfrastructure that will allow easy
installation ofsolar power and water systems.

2.18 Require Solar Hot-Water Systems in New Buildings

This option would equire newesidential, commercial, and industrmalildings to haveolar
hotwater systems for hatater supply.

2.19 Implement a Building Energy Labeling Program

This option wouldmnitiate aprogram to inform building owners and operators, tenanis
prospective buyers on the energy use of buildings, similar rgion label on food or miles
pergallon ratings on car&xamples include the Building Energy Quotient (or OBuil&iQ®)
program69administered by ASHRAEBNd SeattleOs Energy Use Benchmarking ordinance
#123226.

Building EQ includedoth QA\s Designe®(asset) anddn Operatiod(as operatediatings for

all building typesgexcept residential. It provide detailed ceificate with data on actual energy
use, energy demand profiles, indoor air qualtyd other informatioto enable building owners
to evaluate and reda their buildingOs energy uBeporting of this information could also be
required (or provided vohtarily) as part of a timef-sale energy labeling program.

SeattleOs new ordinance requires large commercial andamilji property owners in Seattle

to annually measure, or benchmark, energy use and provide the City with ratings to allow
comparisoracross different buildings. Building owneraistalso share energy usage and ratings
with prospective buyers, tenangd lenders during the sale, leamefinancing of properties.

More efficient, green buildings cost less to operate, attract moregsenammand higdr rent,

and sell for more monegoit is important that people and businesses have access to information
aboutbuildings@nergy efficiency in their decision making

2.20 Require Designers of State and Local Government Buildings to Be Certified High-
Performance Building Design Professionals

Green building professionals can become LE&Dreditedorofessionals under a program
administered by the Green Riing Certification Institute, and other entities may offer
equivalent professionakdification programs.EED accreditation has three tiers and requires
candidates to pass aies of LEED examsThe firsttier exam is called LEED Green Associate.
The secondier exam is called LEED Accredited Professional with spegiattgl has five
separate exams to allow for individual specialization. fhiel-tier standards are under
developmentThe Green Building Certification Institusgranges foseminars and lectures to
prepare candidates to take and pass the L&@ms "

8 See http://www.ashrae.org/pressroom/detail /17380.

% See http://clerk.ci.seattle.wa.us/~scripts/nph-
brs.exe?sl=enerqy& s3=& s4=& s2=& s5=& Sect4=AND& =208 Sect2=THESON& Sect3=PL URON& Sect5=CBOR
Y & Sect6=HITOFF& d=ORDF& p=1& u=%2F~public%2Fcbory.htm& r=2& f=G.

10 See http://www.usgbc.org/DisplayPage.aspx?CM SPagel D=2011.
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RCI-3. APPLIANCE STANDARDS

3.1 Expansion of State-Level Appliance Efficiency Standards

Appliance efficiency standards reduce the market cost of energy efficiency improvements by
incorporating technological advances into base appliance models, thereby creating ecdnomies o
scale. Appliance efficiency standards can be implemented at the state level for appliances not
covered by federal standards, or where highanfederal standard efficiency requirements are
appropriaté? Regional coordination in state appliance starslasth help avoid concerns that
retailers or manufacturers may (1) resist supplying equipment to one state that has advanced
standards, or (2) focus sales of lovedficiency models on a state with less stringent efficiency
standards.

Potential elements @n appliance efficiency standards policy include:

¥ Establishing and enforcing highttranfederal statdevel appliance and equipment standards
(or standards for devices not covered by federal standards).

¥ Joining with other states in adopting higher stadd.
¥ Requiring highefficiency appliances in new construction and retrofits.
Consumer education (Rd)) is a potential supporting measure for this option.

3.2 Support for Higher Federal Appliance Efficiency Standards

This policy option involves advocagrfor the development and implementation of higher
federatlevel appliance efficiency standards.

3.3 Require High-Efficiency Appliances in New Construction and Retrofits

This policy option involves a requirement for the use of {affltiency appliances inew
construction and major retrofits of residential and commercial buildings.

RCI-4. EDUCATION AND OUTREACH

4.1 Consumer Education Programs

The ultimate effectiveness of emission reduction activities depends in many cases on providing
information and edwation to consumers regarding the energy and GHG emission implications of
consumer choices. Public education and outreach is vital to fostering a broad awareness of
climate change issues and effects (includindgpenefits, such as clean air and public tgalt

among the stateOs citizens. Such awareness is necessary to engage citizens in actions to reduce
GHG emissions in their personal and professional lives. Public education and outreach efforts
should integrate with and build upon existing outreach effiovtslving climate change and

related issues in the state. Ultimately, public education and outreach will be the foundation for

11 See http://en.wikipedia.org/wiki/L eadership in Energy and Environmental Design.

1211 recent years, Arizona, Oregon, and Washington, among other states, adopted state standards for several
appliances. Thisled to the inclusion of standards for these appliances in the federal Energy Policy Act of 2005.
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the longterm success of all of the mitigation actions proposed, as well as those that may evolve
in the future.

The greerraising efforts discussed IRCI-1.6 (ReducedCost or Free Residential Energy

Audits) represent a specific dotw-door education campaign approach for raising awareness of
energy efficiency and monesaving opportunities among households. The development of
acessible materials, videos, and other educational information can support these efforts. Support
for program management and coordination activities can also help to ensure that outreach efforts
are effectively planned and implemented.

4.2 Energy Efficiency School Curriculum

The longterm effectiveness of emission reduction activities depends on providing information
and education not only to present consumers, but to future consumers as well. This policy option
involves the education of primary and secondatyool students regarding the energy and GHG
emission implications of consumer and societal choices. Public education and outreach is vital to
fostering a broad awareness of climate change issues and effects (inclubdergetits, such as

clean air and gblic health) among the stateOs young citizens. As with adult consumers, public
education and outreach efforts should integrate with and build upon existing outreach efforts
involving climate change and related issues.

Kentucky already has at least tw@grams that have been developed to bring energy and
sustainability education into the schools: (1) the Kentiddtyonal Energy Education
Development (NEED) Projecs the state affiliate of the national program that is specifically
developed for energydecation® and (2) the Kentucky Green and Healthy Schools program is a
curriculum program centered on sustainability, including en¥rgy.

4.3 Truth-in-Advertising Campaigns

Truthrin-advertising campaigns target advertising of en@gysuming products taeure that
factual and accurate information regarding GHG emission implications is provided to consumers.

4.4 In-Home Energy Displays

Energy use display units are available to provide customers with readily accessidlmeadal
nearreattime) information about their energy use. Though such units have been deployed in
relatively small numbers, multiple studies and experience with prepayment programs (where the
number of devices in use is more significant) demonstrate tihainne display devices caelp

catalyze customer energy conservation, with savings ranging from 4% to 20%. The costs of
display units have been an obstacle to mass deployment. However, increased attention to demand
response and advanced metering infrastructure in tited Statesand in energy conservation

for emission reductions in Canada has spurred recent interest.

13 See http://www.need.org/states/kentucky/.
14 See http://greenschool s.ky.gov/.

E-42



Brief Descriptions of State Policy Actions

4.5 Create a High-Tech Research and Development Center That Focuses on Renewable
Energy and Energy Efficiency

This policy optionwould aeate a prominent higtech research and development center that
focuses on renewable energy, methane recovery, energy efficiency, and industrial processes.
This center would be a collaborative enterprise of state and local governments, nearby
universities, and local business intergatsd would offer innovative research and technical
solutions to governments and businesses. Renewable energy research includes wind, geothermal,
solar, biofuel, and other sources. Industrial processes should have particular focus on industries
that have GIG-intensive industrial processes, such as cement, ammonia and urea, carbon black
production, nitric acid production, and substitutes for oze@etingsubstances. New methane
recovery technologies in the agricultural sector could have a significanttiopgross GHG
emissions. This center could also work with state university engineering departments to create a
curriculum focusing on the discipline of energy efficiency engineering. Topics could include
comparative analysis of various process and egenmpmesigns, as well as execution of
performance simulations on various systems to determine the lowest operating-eycidife

costs.

In Kentucky, he Conn Center at the University of Louisville is specifically tasked with
providing leadingedge researcim both renewable energy and enerfiicency. The Kentucky
Science and Technology Corporation supports and incubates small business development in
these areas. In additioregearch projects are ongoing at other state universities in cooperation
with DEDI.

4.6 Information and Technical Support for a Broad Spectrum of Climate Change Actions

This policy optionwould supply information about the broad spectrum of climate change actions
that can reduce GHG emissions and save enargl/wouldorovide technial support for
implementation of these actions.

RCI-5. PRICING AND PURCHASING

5.1 Green Power Purchasing for Consumers

Green power purchasing comprises a variety of consdmen strategies to increase the
production and delivery of IoM6HG power sourcesbove and beyond levels achieved through
Renewable Portfolio Standards and other mandatory progkéamy. of KentuckyOs electricity
suppliersalreadyoffer green pricing programs so their customers can purchase green power
directly from ther utility. Currently, E.ONU.S., Duke Energy Kentucky, KentucRpwer, East
KentuckyPowerCooperativeand Big Rivers Electric Corporation have received approval from
the PSC to offer such green energy tariff programs.

Possible elements of green power programs igclud
¥ A definition of what power sources qualify as green power selnge relevant authority.

¥ Regulatory encouragement for utilities to develop green power tariff structures.

¥ Implementation of Oenvironmental disclosiire€yulatory requirements that powewusces
and emissions data be reported in consumer utility bills.
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¥ State goals or mandates for green power purchases, or for the renewable fraction of standard
purchased electricity, that would apply to all nonfederal government buildings, including
local gorernment buildings, public schools, and public universities. This could also be a part
of state Oleady-exampleO programs.

¥ Promotion by the state and/or other entities of voluntary green power purchases through
provision of information and promotional teaals.

¥ Safeguards and/or consumer protections against seller misrepresentation or mislabeling.

5.2 Net Metering for Distributed Generation

This policy option involves the consideration and adoption by state regulatory authorities of rate
designs, coupledith the necessary metering technology, that promote reduction in GHG
emissions by encouraging consumers to install distributed gengf@a@)rsystems! especially

those based on renewable fiXelsnd combined heat (and/or cooling) and po(@P)systems

that offer the opportunity to improve the overall efficiency of fuel use and reduce GHG
emissionsKentucky allows net metering for generators up to 30 kilowWKRS 278.465 et

seq).

Potential elements of this option include:

¥ Review existing nemetering plicies, including policies that affect electricity consumers
who install onsite CHP or DG fueled with renewable or fossil fuels. Consider the impact of
nitrogen oxides (N¢Q and power factor requirements on net metering and the availability of
information for small customers.

¥ Review rate issues, includimigcouplingof utility revenues fronkilowatt-hour sales, and
consider a specific focus on the impacts of rate design on GHG emissions. This could include
an exploration of the impacts of tiroé-use ragés on GHG emissions.

¥ Review and consider utility and other technical rules related to the interconnection of
consumeidsited power sources to the electricity grid to ensure that they offer equitable
treatment of potentidDG hosts, while providing adequatafeguards for the public and for
power sector workers.

5.3 Time-of-Use Rates

Time-of-use rates typically price electricity higher at times of higher power demand, and thus
better reflect the actual cost of generation. Though these rates may or mayerasignificant
impact on total GHG emissions, they affectpgak power demand and, thus, both the need for
peaking capacity and fuel for peaking plants.

5.4 Tiered (Increasing-Block) Rates for Electricity and Natural Gas Use

Tiered (increasindplock) rates for electricity and natural gas use provide affordable base usage
rates for consumers. However, because these rates increase with increasing consumption, they
provide a builin incentive for energy conservation and energy efficiency.

See also, RC1.14 (Inverted Block Ratgs

E-44



Brief Descriptions of State Policy Actions

Tiered or inverted block rates must take into account area circumstances. In vacation areas, for
example, tiered rates could assist vacatiome owners disproportionately at the expense of
local residential ratepayers.

5.5 Bulk-Purchasing Programs for Energy Efficiency or Other Equipment (Public or Private
Sector)

Bulk purchasing of appliances and equipment with highanstandard energy efficiency by

public agencies, and similar bytlurchase programs in the private sectoa, licy option that

can augment or be a part of DSM, market transformation, or statbyeadmple programs. In

this option, a government agency or nongovernmental organization purchases large quantities of
energyefficient products (e.g., higéfficiency refrigerators, office equipment, or solar water
heaters) and/or services (e.g., home weatherization services) at a low bulk price. The
organization then either uses the purchased items and services internally, or resells them at an
attractive price tother buyers. Bulpurchase programs can help to develop markets for energy
efficient or lonrGHG goods and services more rapidly than would otherwise occur.

Potential elements of this option could include:

¥ Municipal or state government programs, possittyuding training in the use of existing
bulk-purchasing tool$>

¥ Programs for schools.
¥ Privatesector programs (possibly in coordination with market transformation programs).

5.6 Incentives and Research for Conversion to Low-Carbon and Renewable Energy
Sources

This policy option could include a broad array of potential financial, technical, training, support,
policy, and/or regulatory assistance to entities considering conversion tedarken energy
sources or renewable energy sources. This optiontaitssand could overlap with several other
policy options.

5.7 Establish Minimum Energy Performance Criteria for State Procurement of Appliances
and Equipment

This policy option would explore the establishment of minimum energy performance and related
criteria in the procurement of appliances and equipment by the state. Such a program would
potentiallyinstitute minimum standards for procuremepstablish procurement goals
appropriateissue guidance, monitor complianagntify benefits andosts incared and
cooperatevith similar effortson a national levelAppropriate stafbr contracresources

necessary to meet the needs of timson would need to be indentified.

'3 For example, the ENERGY STAR bulk-purchasing toolN developed by the U.S. Department of Energy, in
collaboration with the U.S. Department of Housing and Urban Development and the U.S. Environmental Protection
AgencyN is designed to make it easy to comparison shop for energy-efficient products. The tool provides asimple
way to obtain bids on ENERGY STAR-qualified products, such as appliances, compact fluorescent light bulbs, and
light fixtures.
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5.8 Green Power Sales from Distributed Generation Sources

This policy optiorwould go beyond limited nahetering policies. It would involvihe
consideration and adoption by state regulatory authorities of rate dessegrdarebffer

contracts, and other policiequpled with the necessary metering technoltggncourage the
instdl ation ofdistributed generatiofDG) system8l especially those based on renewable fiiels
and combined heat (and/or cooling) and po(@P) systemdy allowing power sales from
such systems under favorable terms

RCI-6. CUSTOMER-SITED DISTRIBUTED ENERGY AND COMBINED HEAT AND POWER (CHP)

6.1 Incentives for Renewable Energy Systems at Residential, Commercial, and Industrial
Sites

Distributed electricity generation sited at residences and commercial and industrial facilities, and
powered by renewable energgurces (typically solar, but also wind, small hydroelectric power
sources, or biomass or biomaksrived fuels), displaces fossileled generation and avoids

electricity transmission and distributi¢h&D) losses, thereby reducing GHG emissions. This

policy can also encourage consumers to switch from using fossil fuels to renewable fuels in such
applications as water, process, and space heating, as well as to supply new energy services using
fuels that produce low or no GHG emissions.

Increasing the usef renewable energy applications in homes, businesses, and institutions can be
achieved through a combination of regulatory changes and financial incentives. Potential
elements of this option include:

¥ Solar roofs (roofing materials with built solar PV ells, or solar PV panels erected on
roofs).

Solar watetheating and spadeeating systems.
Wind-power systems, particularly for rural areas.
Biomassfired generation, spageor waterheating systems.

K K K K

Programs targeted at specific customer sectors (résijeommercial, industrial), or
specific markets within sectors.

¥ Tax credits, and/or utility or other incentives to lower the first cost of distributed energy
systems to users.

Potential supporting measures for this option include training/certification
installers/contractors, net metering and other pricing arrangements, interconnection standards,
and creation/support of markets for biomass fuels.

6.2 Incentives and Resources to Promote Combined Heat and Power (CHP, Co-generation
Units)

CHP systems drice fossil fuel use and GHG emissions, both throughithproved efficiency
relative to separate heat and power technologies, and by avo&lihdosses associated with
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moving power from central power stations located far from where the electricégds u
Potential elements of this option include:

¥ Promotion of the use of natural glagd CHP systems.
¥ Promotion of the use of biomaBsed CHP systems.

¥ Creation/expansion of markets for, and incentives designed to promote implementation of,
CHP units incapacities suitable for residential, commercial, and industrial users.

¥ Provision of tax benefits, attractive financing arrangements, and other incentives to promote
CHP technologies.

Potential supporting measures for this option include training/ceritfrcat
installers/contractors, net metering and other pricing arrangements, establishment of clear and
consistent interconnection standards, and creation/support of markets for biomass fuels.

6.3 Efficient Transformers on the Customer Side of the Meter

Industrial and commercial facilities served by 48t threephase power from a utility typically
use drytype transformers to distribute power internally at lower voltages, such as for lighting
and plug power. Efficient transformers are able to produgerltosses throughout the period of
usage. When combined with incentives, the electricity saved by such qualified-effexignt
transformers typically has ay&ar payback period.

6.4 Incentives and Resources for Passive Solar Heating

This option involes providing incentives for incorporating passive solar design in building
construction. Passive solar heating applications represent-effaative means of providing

heat to buildings. When included in initial building design, these applications gliigilvie

costs to the overall cost of a building, yet result in reduced operational costs and equipment
demand. Passive solar heating is a conventionakumelkrstood technology that is reliable,
mechanically simple, and economically viable.

6.5 White Roofs, Rooftop Gardens, and Landscaping (Including Shade Tree Programs)

High summer roof temperatures increase the need for more electricity for air conditioning.
Incentives for white roofs, rooftop gardens, and landscaping can lower electricity demand.

6.6 Focus on Specific End Uses and Consumer Products and Technologies

Policies focusing on specific energy end uses and technologies can target window air
conditioning units, lighting, water heating, phantom loads, networked personal computer
management, powesupplies, motors, pumps, boilers, and others. Consumer product programs
may include education, incentives, retailer training, and marketing and promotion.

6.7 Passive Solar Heating Design

Passive solar heating systems are encouraged and supportegati¢iiisption. Basic design
elementssuch as sou#rn orientationdouble and triplepanedwindows andthermal mass are
incorporated to take maximum advantage of #semson sunshine. Buildings are shaded from
summer sun to avoid overheating. The sem@gyy is used to provide space heating and heat
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storage to offset fossil fudlased heating systems. These systems can be independent or backed
up by active solar heating systems or traditional spae#ing systems.

6.8 Passive Solar Hot-Water Heating

Solar hotwater systems are generally used with conventional water heaters. These systems use
the surs energy either to heat water directly or to heat a fluid, such as antifreeze, that indirectly
heats the water through a heat exchanger and storeddhbesmted water for use as needed. A
conventional water heater provides any additional heating that might be necessary. Solar hot
water systems are typically mounted on a sdating roof, a soutfiacing outside wall, or on

the ground facing south to ®kreatest advantage of the suays.

6.9 Appliance Recycling/Pickup Programs

Emissions associated with improper disposal of discarded appliances can be reduced by
facilitating appliance recycling and disposal. This policy may be considered in tantteRQk
1.1 (Utility DemandSide ManagemerfDSM) Programdor Electricity) and other policies that
affect appliance turnover.

6.10 Metering Technologies for Load Management and Choice

Advanced and smantetering include energy use display units to proeigitomers with readily
accessible, redlme (or nearreattime) information about their energy use. Though such units
have been deployed in relatively small numbers, multiple studies and experience with
prepayment programs (where the number of devicasans more significant) demonstrate that
in-home display devices can help catalyze customer energy conservation, through choice and
direct action with savings ranging from 4% to 20%. The costs of display units have been an
obstacle to mass deployment.wver, increased attention to demand response and advanced
metering infrastructure in therited Statesand in energy conservation for emission reductions

in Canada has spurred recent interest.

RCI-7. NON-ENERGY GHG EMISSIONS (HFCS, PFCS, SFg, CO, PROCESS EMISSIONS)

7.1 Voluntary Industry-Government Partnerships

Voluntary agreements with industries can be used to reduce the emissions of process gases that
have high global warming potential (G\WWR measure of the potential impact of different gases

on climde in terms of C@equivalent (C@e) emissions). Voluntary programs and public

private partnerships could be implemented statewide, or can provide support to programs at the
local or county level.

7.2 Promotion and Funding for Leak Reduction/Capture, Recovery, and Recycling of
Process Gases

The state engagén promotionof and funding for leak reduction/capture, recoyeiryd
recycling of process gases with hiGhVP.
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7.3 Promotion and Funding for Process Changes/Optimization

Promotionof and funding for ppcess changes/optimization can be used to reduce the use and
emissions of process gases with Hg\WP.

7.4 Use of Alternative Gases (Other HFCs, Hydrocarbon Coolants/Refrigerants, etc.)

A number of the energy services provided by gasesingbe RCI setors can be met through

the use of different gases. Substitutes exist for air conditioning and refrigeration. Moving to less
carbonintensive gases/technology combinations in some end uses can be achieved through a
combination of promotion and incentiveograms, market creatipand expansion.

RCI-8. GREENHOUSE GAS EMISSION-SPECIFIC GOALS AND POLICIES

8.1 Support for Switching to Less Carbon-Intensive Fuels (Coal and Qil to Natural Gas or
Biomass)

A number of the energy services provided by fuel usedrRiil sectors can be met through the

use of different fuels. Prime examples are water and space heating, as well as industrial process
heat, which can be provided by burning coal, oil, gas, biomass, and perhaps hydrogen, or by
using electricity or solar la. Alternatives also exist for air conditioning, where absorption air
conditioning units using heat from combustion of fuels or from solar heat can substitute for
electric units. Moving to less carbamtensive fuel/technology combinations in some end use

can be achieved through a combination of promotion and incentive programs, and market
creation/expansion (for biomass fuels or for equipment not common in the market, for example).

8.2 Industry-Specific Emissions Cap-and-Trade Program

A capandtrade sgtem is a market mechanism in which GHG emissions are limited or capped at
a specified level, and capped entities can trade permits (a permit is an allowance to emit one ton
of COze). In principle, trading lowers the overall costs of meeting a given emitsget, as
participants with lower costs of compliance can choose to overcomply and sell their additional
reductions to participants for whom compliance costs are higher.

Among the important considerations with respect to aacefirade program arehé sources

and sectors to which it would apply (OupstreamO at the fuel extraction or import level versus
OdownstreamO at points of fuel consumption); whether electricity is dealt with fronbadedd

or generatiorbased perspective; the level and timaidhe cap; how allowances would be
distributed (e.qg., via grandfathering and/or auctioning) and how new market entrants would be
accommodated; what, if any, offsets would be allowed; over what region the program would be
implemented (e.g., nationally,genally); which GHGs are covered; whether price caps (e.g.,
safety valves) and/or floors are included; whether there is linkage to other trading programs;
whether banking and/or borrowing among time periods is allowed; whethereduigtion

credits arallowed; what, if any, incentive opportunities may be included; use of revenues from
permit auctions; and provisions for encouraging energy efficiency, if any. The principal example
of a GHG capandtrade system in the United States is the NortreasiMid-Atlantic satesO
Regional Greenhouse Gas Initiativétp://www.rggi.org/ Forthe RCI sectors, a cagndtrade
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program could be considered primarily for large industrial sources of GHGs or could include
other sect@ as well.

8.3 Negotiated Emissions or Energy Savings Agreements

Government agencies could work with industrial and other large users of energy (and/or of GHG
process gases) to encourage those organizations to set emission reduction targets. Thisyoption ma
be implemented through a combination of financial and other incentives,furhlate

partnerships and agreements, provision of information and technical assistance, and other methods

Organizations that use large amounts of energy (electricity, gatherfuels) and/or are

responsible for large volumes of direct GHG emissions would be encouraged to set and pursue
their own emission reduction targets. The organizations participating in such a program would
typically be large industrial plants, althduo some cases large commercial or governmental
organizations and facilities might also participate. Reductions in GHG emissions can be achieved
in the industrial sector through energy efficiency, process changes, and/or switching to the use of
less carbo-intensive fuels to provide key energy services. Providing tools and information for
residents, businesses, and communities to inventory GHG emissions and to use inventory results
to set reduction targets can also be an element of this option.

8.4 Local Government Program for Voluntary Emission Targets by Businesses

Local governments could work with industrial and other large users of energy in their

jurisdictions to encourage those organizations to set emission reduction targets above targets that
are ineffect throughout the rest of the state. This option could be implemented through a
combination of financial and other incentives, pulpievate partnerships and agreements,

provision of information and technical assistance, recognition, and other methods

8.5 Provide Tools and Information for Residents, Businesses, and Communities to
Perform GHG Inventories

Tools can be in the form &8eb-based calculators (of which several are available) that walk
users through their contributions to GHG emissions, avige information that can assist
residents, businesses, and communities to evaluate and act upon their GHG inventory results.

8.6 Carbon Tax

Economists hold that we get less of what we ifaso, it would theoreticallynake sense to tax

carbon emissiong.his policy option would explore whether application of this theory would

make sense in the state, and if so, how it might be implemented (e.g., by offsetting and reducing
other state taxes). There is some precedent for carbon taxes in U.S. municgalif@&nadian
provinces, but no U.S. statewide carbon tax has been adopted to date.

RCI-9. OTHER
9.1 Government Agency Requirements and Goals (Including Procurement)

Recognizing that governments should Olead by example,O this option would reduee energy
corsummng government agency services. This option sets energy efficiency goals and is
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consistent with option R€1.11 Reduce Energy Use by 10% or More in Statened
Buildings).

9.2 State Building Carbon-Neutral Requirement
Carbonneutral building incorpotas the following features:

¥ Encourages the consideration of the overall building life cycle for carbatral impacts,
including siting, site preparation, construction materials and techniques, and construction
debris disposal. A higher level of lfgycle assessment would include carbon impacts of
occupancy as well.

¥ Integrates development considerations, such as transportation, water, wastewater, food, and
energy supply.

¥ Points developer/builders toward overall lawpact designs that use local matertals
minimize embodied energy.

¥ Includes reforestation, agriculture, or other sequestration methods for offsetting any net
positive emissions.

9.3 Municipal Energy Management

Under this type of policy, the state could initiate and provide funding for muhenpeagy
management systems, as well as audits of energy performance and operations of local
government buildings. Audit results could be used to target and prioritize investments in
improving government building energy efficiency.

9.4 Statewide Effort to Retrofit Existing Buildings (Residential, Commercial, Public, and
Industrial) for Energy Efficiency

This policy provides incentives and targets to induce the owners of existing buildings to improve
the efficiency of their use of energy and other resoyaieag with provisions for raising targets
periodically. This policy can include elements to encourage the improvement and review of
energy use goals over time, and target renovated and/or existing buildings.

9.5 Focus on Energy Efficiency Efforts on Specific Market Segments (Low-Income
Housing, Small and Medium Enterprises, etc.)

Energy efficiency programs, funds, or goals can focus on specific market segments, such as
existing homes (weatherization), new construction, apartmentsntmne residentiand

small and medium businesses. Targeting specific market segments can also be an effective
component of a regional market transformation alliance.

9.6 Energy Efficiency Reinvestment (Revolving Loan) Funds

This policyoptioninvolves the setip of a fund from which grants are made available to
organizations implementing energgving projects through internal loans from the fund. The
project loan is repaid at a percentage of annual energy savings, and once it is repaid the
organization continues to bdidrom ongoing energy savings. As repayments are recycled back
into the fund, they are available for reinvestment, thereby creatingsusédining pot of funds

for further energy efficiency projects.
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9.7 Industrial Energy Audits

This policyoption wauld conduct energy audits of industrial facilities to identify energy
efficiencies that could be implemented.

9.8 Focus on Industrial Ecology/By-product Synergy

States can engage in outreach activities and voluntary partnerships with industry to promote
implementation of industrial ecology, using innovation and systeased analysis to reduce
GHG emissions, and byroduct synergy, in which waste streams from one industry or process
are used as a resouffoe another.
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Transportation and Land Use Technical Work Group

This document provides brief descriptions of the policy options contained in the corresponding
Technical Work Group (TWG) Catalog of St&eG ReductiorPolicy Actions. The catalog and
these brief descriptits will be developed more fully during the climate planning process in
Kentucky

PASSENGER AND LIGHT-DUTY VEHICLES

TLU-1. LIGHT-DUTY VEHICLES: TECHNOLOGY AND OPERATION

1.1 Clean Car Program (Pavley Standards)

Under the Clean Air Act, states have the epif adopting and implementing CaliforniaOs

vehicle emission standards, which can be stricter than federal emission standards. Earlier in
2009, President Obama announced that new federal fuel economy standards for ravipight
vehicles will be establigd by a joint rulemaking process between the U.S. Environmental
Protection Agency (EPA) and the U.S. Department of Transportation (DOT). In effect, this
rulemaking sets federal and California fuel economy standards that are identical for model years
2012P016. So, unless a state moves very quickly to adopt California emission standards (so that
they apply to pr&012 model years), there is little that states can do via emission standards
adoption beyond accepting the improvements in fuel economy thataetec to occur under

the identical federal and California standards.

1.2 Fuel-Efficient Tires

Fuel economy can be improved on lighity vehicles by setting minimum energy efficiency
standards for replacement tires. Typically, enegfiicient tires are sed on new models.
However, lowrolling-resistance replacement tires may not be readily available to consumers,
and there is little information regarding the fuel economy of replacement tires.

1.3 Black Carbon Control Technologies (e.g., Use of Particulate Traps, Other
Complementary Technologies)

Diesel particulate matter includes black carbon aerosols, which are thought to contribute to
global warming through positive radiative forcing. Diesel particulate emissions can be reduced
through the use of sevelgpes of exhaust retrofit devices and particulate traps.

1.4 Procurement of Low-GHG Fleet Vehicles (Fuel Efficiency, Alternative Fuel)

This policy is aimed at using public vehicle fleets as an early adopter -@frEanhouse gas
(GHG)-emitting vehicle telenologies. This could be accomplished by making available loans
and subsidies to municipalities, local governments, waste management organizations, etc., to
encourage more rapid adoption of lk&HG-emitting technologies by fleets. While these fleet
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vehicles may be small in number, they provide a leadership example, along with experience with
fueling and maintaining new technologies that might not otherwise occur.

15 R&D on Low-GHG Vehicle Technology (e.g., Fuel Cells)

States with existing vehicle manufagty capability have considered ways to fund or
incentivize new research and development (R&D) efforts aimed at producing more-energy
efficient vehicles generally, and improvements to battery technology specifically.

1.6 Lower and/or Enforce Speed Limits

Lower vehicle speeds can improve fuel economy, reduce GHG emissions, and improve safety.
One potential implementation method for this enforcement includes-gpésxtion cameras on
intercity highways and urban roads, which have been shown to be aiveféeat coseffective
means of achieving compliance with posted speed limits. Enforcement measures could be
combined with measures to lower the speed limit on interstates, freeways, and major arterial
roads. Significant enforcement resources may be ndeddus measure to achieve the expected
reductions.

1.7 Vehicle Maintenance and Driver Education

Improved consumer information and education can lead to an increase in fuel efficiency.
Consumer education could include the us®bést in classO vehiglédes (e.g.American

Council for an Energ¥efficient Economy that provide comparative fuel efficiency information
about different vehicles and also provide associated vehicle GHG emissions. Public education
and training can make drivers more aware ahteaance issues that affect pollution and vehicle
operating costs, including tire inflation and engine lubricants. Such public education may also
encourage energgfficient driving habits (notably, slower acceleration, shifting at lower RPMs
[revolutionsper minute], and use of cruise control), as well as encourage the use eGla@er
modes of transportation. Ecviver training might also be required as part of driver training
programs for obtaining a first driverOs license.

1.8 Reduce Vehicle Miles Traveled
States or local governments manaet stricter idling restrictions, prohibiting idling fextended
durations States may alsenplement public awareness campaigmencourag reduced idling

TLU-2. LIGHT-DUTY VEHICLE INCENTIVES AND DISINCENTIVES

2.1 Feebates (State-Specific or Regional)

Proposed state feebate programs seek to reduce GHG emissions by imposing a fee on-new, high
GHG-emitting vehicles and then rebating these fees to buyers egriugsion vehicles. A pivot

point milespergallon (MPG)level is set at a fuel economy value designed to ensure that the

more efficient cars can be paid for by the fees on the less efficient vehicles.

States may adopt a variety of programs to encourage purchase ofdbli&evehicles. State

incentives could idlude differential registration fees, feebates, and/or tax credits. Feebate
programs are usually structured to provide incentives for reduced GHG emissions by creating (1)
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fees on relatively higlemission/loweiffuel-economy vehicles and (2) rebates ordeedits on
low-emission/highefuel-economy vehicles.

2.2 GHG-Linked Registration Fees

Annual vehicle registration fees are typically the same for each vehicle within a class. This
program would establish a GHigased vehicle registration fee that wouldhigher for lowfuel-
economy vehicles and lower for hifrel-economy vehicles. This would operate under the same
principle as the federal gagizzler tal which is charged to vehicles that have fuel economy
below a certain MPG level.

2.3 Tax Credits for Low-GHG Vehicles

Hybrids purchased or placed in service after December 31, 2005, may be eligible for a federal
income tax credit of up to $3,400. Credit amounts begin to phase out for a given manufacturer
once it has sold over 60,000 eligible vehiclestestaan consider establishing their own state
income tax programs that might mirror the federal tax credit program for hybrids, but might be
based on having GHG emissions below a certain grams per mile value. These tax credits would
be based on new vehigbeirchases.

2.4 Incentives for Low-GHG Vehicles (Preferential Parking, Use of HOV Lanes, Lower Tolls)

Some states and metropolitan areas allow hybrids to usebayipancyehicle (HOV) lanes,
regardless of the number of passengers. This preferenceatsgtite awarded via achievement

of an average fuel economy above a certain MPG level. Another preference option to encourage
buying and using lovGHG vehicles might be lowearost or more convenient parking at

businesses and shopping centers.

25 Tax Credits or Incentives to Retire or Improve Older High-GHG Vehicles (All Types)

The federal government recently funded a stern caskor-clunkers program that encouraged
owners of older, less fuelfficient cars to replace them with new more feiicient ars. Other
programs of this type might be enacted to encourage further turnover of thauliglileet.

2.6 Vehicle Scrappage

State and local governments may adopt incentives program to accelerate the replacement and/or
retirement of passengeelvicles with higher GHG emission rates. Because of the energy input
required forthe manufacture of new vehicles, keeping {&#G emitters in the fleet longer will

also provide benefits for vehicles that are well maintained.

2.7 Establish a Fleet Replacement Grant Program

A government may incentivize earlier retirement of older fleet vehicles by creating a grant
program that helps vehicle owners purchase moreefiielent, lowerGHG-emitting vehicles.

2.8 Provide a Tax Incentive for Adult Bicycles

Governnents may provide an incentive for adults to purchase, use, and commute by bicycle. In
England, a program such as this allows employees of participating employers to choose a bicycle
they will use, along with safety and security equipment.
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2.9 Support Alternative Travel in the Advertising Mainstream

States may promote the use of alternative travel, such as walking, cycling, and using trains,
buses, and trolleys through mainstream advertising media, such as TV, billboards, radio, and
magazines.

TLU-3. ALTERNATIVE FUEL-RELATED MEASURES

3.1 Low-GHG Fuel Standard (e.g., Renewables, Such as Ethanol and/or Biodiesel)

This option would reduce GHG emissions by decreasing the carbon intensity of all passenger
vehicle fuels sld. The lowcarbon fuel standard would racgiall fuel providers in the state to
ensurehatthe mix of fuel they sell into the state market meets, on average, a declining standard
for GHG emissions measureddarbon dioxideequivalenf{CO.e) grams per unit of fuel energy
sold. The stateould regulate quality standards for legarbon fuels, which include (but are not
limited to) biodiesel, cellulosic ethanol, hydrogen, compressed natural gas (CNG), liquefied
petroleum gas, electricity, and lesarbon blends, such as E10 or E85.

The standard wodlbe measured on a hfg/cle basis in order to include all emissions from fuel
production to consumption. Options for compliance may include blending or selling increasing
amounts of lowecarbon fuels, using previously banked credits, and purchasinigsdred fuel
providers who earned credits by exceeding the standard.

This option could also promote R&D related to biofuels production, such as the use of enzymes
for breaking down cellulose to produce ethanol (as opposed tdasad ethanol, which has
lower life-cycle benefit).

3.2 Fuel Quality Standards

With new vehicle fuels being introduced into the motor vehicle fleet, associated fuel quality
standards may need to be established to ensure that vehicle warranties are not voided if the fuels
are dejoyed at fueling stations. The organization that normally sets fuel quality standards is the
American National Standards Institute.

3.3 Low-GHG Fuel Mandates for State/Local Fleets

This option wouldmandate that public vehicle fleets include alternafiied vehicles (e.g., CNG
or biodiesel), typically targeting a certain percentage of penetration within a certain period of
time. These mandates could be used to require pure electric vehicles andiorgbdatyric
vehicles for fleets.

3.4 Alternative-Fuel Production Incentives

This option wouldadopt standards that require a certain amount or percentage of fuel sold within
the state to be a renewable fuel (e.g., ethanol or biodiesel). This percentage can gradually
increase over time. The state can hetplitate transition to renewable fuels by regulating

quality standards for fuel blends.

16 E10 and E85 are fuel blends of 10% ethanol and 90% gasoline and 85% ethanol and 15% gasoline, respectively.
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This option could also promote R&D related to biofuels production, such as the use of enzymes
for breaking down cellulose to produce ethanol (as opposed tdasad thanol, which has a
lower life-cycle benefit).

3.5 Targeted State Fuel Procurement to Encourage Alternative Fuel Production

This might require minimum volumes of cellulosic ethanol and biodiesel to be blended into
gasoline and diesel fuel commensurate wfhcified instate production of these biofuels. This
would be designed to ensure that biofuel produced will be blended and sold in ke state
ensuring a market for biofuel producers.

3.6 Alternative-Fuel Infrastructure Development

This option wouldprovide incentives t@rivate providers of alternativieiel infrastructure. The
development of an alternatifeel infrastructure can aid in the promotion of alternafive use
and offset the expense of equipment and installation costs. The convenieah®oéstations
offering alternative fuels at competitive prices can increase the use of the fuels.

3.7 Research and Development for a Full Range of Renewable Transportation Fuels

This option wouldprovide funding to assist in the development ofdcavbonfuels that are not
yet commercially viable, such as cellulosic ethahatould also povide an accurate analysis
and recommendations of which renewable fuels will be the best options for the city, state, or
region.

3.8 Sustainable Fuel Standard

This ogion would complement the TUB.1 (Low-GHG Fuel Standard) by incorporating a suite

of other lifecycle sustainability indicators into evaluation of alternative fuels. These should
include land use, water use, energy use, soil conservation, biodiver8utipppwaste

management, and labor practices. A sustainable fuel standard is necessary to achieve Strategy 3
from Governor BeshearOs Olntelligent Choices for KentuckyOs Future,O requiring sustainable
growth in KentuckyOs production of biofuels.

LAND USE EFFICIENCY AND MODAL OPTIONS

TLU 4. LAND USE AND LOCATION EFFICIENCY

4.1 Infill, Brownfield Redevelopment

This option wouldorovide economic incentives, liberalized zoning, andlasel restrictions, and
permit streamlining to encourage development oftgrapunderutilized industrial facilities and
derelict properties in urban areas. Redeveloping brownfields in urban areas can be a key factor in
urban revitalizationproviding new centrally located areas for residential, commercial, or mixed

use developnmd. Redeveloping brownfields also reduces average trip distances and can save
public funds by taking advantage of existing infrastructure and public utilities.
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4.2 Transit-Oriented Development

This option wouldprovide economic incentives, liberalized aum landuse restrictions, and

permit streamlining to encourage dense mixed development of properties in proximity to
transit stations or facilities. Transitiented development (TOD) is the creation of compact,
mixed-use commercial or residentialrmmunities, designed to maximize access to public transit
and create a community attractive to pedestrians and bicy@i3i3 isthusa tool that can be

used to reducautomobile traveind the associated GHG emissions by increasing travel options
and trasit ridership.

4.3 Smart Growth Planning, Modeling, and Tools

This option wouldprovide state funding, information dissemination, and technical assistance to
facilitate the adoption of smart growth planning processes, models, and tools by local and
regioral jurisdictions. Smart growth planning, modeling, and tools are methods of development
that reduce sprawl and maximize environmental, fiscal, and economic resources. This form of
planning and modeling often incorporates other planning tools, such asuseedperspace
protection, and OD.

4.4 Targeted Open-Space Protection

This option wouldadopt a comprehensive state plan to preserve open space, especially on the
periphery of urban areas where sprawl development may otherwise occur. Targetsplaggen
protectiontypically includes programs or policies designed to protect and constates lands

and recreational and agricultural areas.

4.5 CFix-It FirstOand Location-Efficient Funding Strategies

This option wouldencourage prioritization of repairig existing infrastructuran situ, and
revitalizing efficiently located areas, instead of expanding development to new areas, leaving
blighted and deteriorated buildings and infrastructure in pfaseding mechanisms could

include tax incentives, loan g@amtees, grants, speciate mortgages, and lewterest loans.

4.6 Land Use, Zoning, Tax, and Building Code Reform

This option wouldnodify and fund reforms of state and local property taxes, development fees,
zoning/building codes and policies, andestatle annexation policies to support GHG reductions
and the implementation of state growth management plans. Measures can include property tax
assessment policies regarding empty or underdeveloped urban lots to encourage infill
development; reducing builay setback requirements; shifting parking minimum requirements

to maximum standards; reducing restrictions on density, floor area ratios, andusexed
development; and reforming treet parking availability angricing.

4.7 State Congressional Advocates for Federal Action

This option wouldpass legislation petitioning that the stateOs congressional delegation works for
federal highway, transportatipand landuserelated legislation/programs supporting timely
climate change action.
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4.8 Use of Flexible Federal Transportation Funding

The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEALU) authorizes $286 billion in spending between 2004 and 2009 for numerous
surface transportation programs, such as highwayssitr freight, safety, and research. Much of
this funding is flexible in terms of its utilization by the state, and full funding for transit,
pedestrian and bicycle facilities, intercity rail, and other clirfia¢edly investments should be
prioritized.

4.9 Downtown Revitalization

This option wouldorovide economic development (e.g.,-t@ased) incentives, and liberalize
zoning and permitting processes (parking requirements, density and useeestrictions, etc.)
to encourage investment in downtowmsl Zentral business districts. Revitalizing downtown
areas can reduce automobile travel for commuters and provide sufficient density to support
transit operations, thereby providing two means of reducing GHG emissions.

4.10 Balance Economic Development With Agriculture, Protection of Natural Resources, and
Preservation of Rural Character

This option wouldadopt a comprehensive state plan to preserve agricultural land uses, protect
natural resources, and preserve rural character, especially on the pesfpirbgn areas where
sprawl development may otherwise occur. This option involves taking multiple land uses and
policy objectives into consideratifinncluding economic development, agriculture, the
preservation of natural resources, and the preservatite ofiral character of a given akea

when examining future development patterns and the economic needs of an area.

TLU-5. TRANSPORTATION EFFICIENCIES IN PLANNING, INFRASTRUCTURE, AND USE

51 Transportation System Management

This option wouldmprove exsting transportation system management by analyzing current
conditions, improving traffic flow, synchronizing traffic lights, installing roundabouts, building
HOV lanes, designing intelligent systems, addressing interconnectivity of transportation,options
etc. It would also improve overall system functionality through broad planning initiatives.

5.2 Improve Transit Service (Frequency, Convenience, and Quality)

This option wouldmprove existing transit service (e.g., expanded hours or coverage of bus
senice, higheffrequency bus routes, investments in rail transit) to generate greater use of public
transit and a consequential reduction in automobile travel. It could also include expansion of
intercity bus service. Use of stddepartment of Transportati@ata on travel origins and
destinations could help determine whether there are intercity regional routes that need
prioritization.

5.3 Transit Marketing, Promotion, and Pricing Incentives

This option wouldund enhanced promotion and marketing of tratesgtichieve greater use of
public transit and a consequential reduction in automobile travel. A state subsidy to encourage
the adoption of transit passes and/or allow for a reduction in transit fares could be part of this
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program. Targeted transit marketings proved to be highly effective in reducing auto trips
through increased transit use.

5.4 Expand Transit Infrastructure (Rail, Bus, Bus Rapid Transit)

This option wouldncrease funding for new public transit infrastructure (e.g., rail lines, bus rapid
transit routes). Greater use of public transit and reduction in automobile travel can be achieved

by expanding public transit infrastructure. This option also could include expansitearoity

bus service (e.g., by providing centrally located urbarténsinals or pickup aread)lew transit

lines increase the population base served by a transit system, extend system coverage for existing
riders and expand the overall commercial, residential, and retail nsasdweted. Infrastructure
improvements, sucas physical track upgrades or the conversion of rvisedtic lanes to

dedicated bus or lightail lanes can significantlyaid levetof-service measures.

5.5 Transit Prioritization (Signal Prioritization, HOV Lanes)

This option wouldmprove transit levedf service (travel time, reliability, and frequency) for

urban buses and light rail through prioritization measures, such as signal prioritization (where a
transponder on the transit vehicle accelerates or extends the green cycle on traffic lights,
allowing the vehicle to avoid many red lights), or lapecific prioritization greemptively

turning a red light green in a lane occupied by a bus or in an appropriate turthiasallowing

the bus to merge or turn several seconds in advance of othej).tRfitcitization can also be
achieved for buses through HOV lanes, which offer higher travel speeds.

5.6 Create Regional Multimodal Transportation Centers

This option wouldprovide funding for multimodal terminals in centralized location(s) where
variousforms of passenger transportation connect to one another, such as rail, bus, and
bikeways. The multimodal centers can significantly improve the level of service for users by
facilitating easier transfers, which can be established with coordinated schedhilmizing

transfer wait times. Transfer timing/coordination improvements can be made through both
improving and publicizing better connections between bus and/or rail services. The high value
that travelers place on waiting time makes these improveraspéxially effective. These
transportation centers would have adting policies.

5.7 Bike and Pedestrian Infrastructure

This option wouldmprove, construct, and promote sidewalks and bikeways to increase
pedestrian and bicycle travel and reduce autmimaise. Providing new sidewalks and
improving existing sidewalks can shorten pedestrian tkipeed-use paths between
neighborhoods can shorten pedestrian and bicycle Bipgcle lanes can be provided both on
shared streets and on segregated faslphysically separated from roadways, except at
crossings. Physical improvements could also include bicycle parking and shower or locker
amenities at places of employmehiis option wouldalso equire local government Ocomplete
streetsO policies, proing for systematic adoption of sidewalksd a network of bicycle lanes
and greenwaydo help achieve these improvements
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5.8 High-Occupancy Vehicle Lanes

This option wouldncrease funding and identify appropriate locations for additional HOV lanes.
HOV lanes can be added by converting existing lanes, employing revédasiblstrategiegnd
creating new road capacity designated for HOVs. HOV lanegsually in effect only in the

peak direction during rush hguroweverthey can also be in effect 2burs a day. HOV

programs are most successful as part of an integrated regional transportation strategy that
includes other improvements (e.g., paridride facilities) and incentives for transit and ride
share use.

5.9 Van Pooling and Car Pooling

This option wouldprovide financial incentives or preferential treatment for van pools and car
pools, and fund supporting regional HawtchingprogramsThese transportation options reduce
vehicle miles traveled (VMT) associated with workplace commuting ellsas ruskhour traffic
congestion and the GHG emissions associated with traffic. Regionahatbdingprograms

provide a centralized database for matching drivers with others with similar commute schedules,
origins, and destinations. Because of regigin requirements, participant identities are known,
addressingafety concerns.

5.10 Park-and-Ride Lots

This option wouldprovide additional state funding for paakdride lots. This strategy will

expand the construction of w4, police-patrolled @rking locations for car poolers and others

to interface with buses, light and heavy rail, and commuter trains in the state. It is most effective
when implemented jointly with HOV lanes as well as transit serVitele participants still

must drive to théot location, each facility still significalyt decreases VMN especially the

portion on the more congested radial commute routes.

5.11 Car-Sharing Programs

This option wouldprovide funding or subsidies, and reserved parking locations, for the
introductian/expansion of public or private esiharing operatord.his measure represents the
introduction of hourly rental schemesgith vehicles available at numerolegations throughout

the metropolitan area. These schemes have reducedaflyllythrough provithg an

alternative to car ownership, thus eliminated fixed vehicle costs (purchase/depreciation,
insurance, and parking) and converting them to marginal costs. As vehicle owners determine that
they can lower their overall transportation costs by dispasfiege or more owned vehicles and
participating in car sharing, annual VMT for these households can fall significantly.

5.12 Telecommute, Live Near Your Work, and Compressed Work Week

This option wouldprovide incentives to employers to provide such ogtastelecommuting,

live near your work, and compressed work weeks to reduce automobile commutes. The
telecommuting option includes the development and utilization of neighborhood telecommuting
centers that offer officype services in locations closedommutersO residences.

The livenearyour-work option, also known as Oproximate commute,O encourages organizations
with multiple locations (e.g., banks, fdsbd restaurants) to transfer employees, such that the
maximum number work at the branch locatmosest to their homes. A compressed work week
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(for example, four 1hour days of work) can reduce the number of commute trips at
organizations that are able to accommodate this.

5.13 Require Government Agencies to Use Telecommuting

This option wouldrequire thestategovernmento offer telecommutingor appropriate
employees, whickvould reducewvork tripsandprovidealeadby-example measure f@ublic
andprivate industies.

5.14 Telecommuting Centers, Support, and Incentives

This option wouldprovide funding for regional telecommute centers and incentives for their use.
These facilities vary in their details, but provide an offigge environment where employees

can receive various levels of logistical support to telecommute. Employees can avogltbavi
create a work spade their home and the distractions that sometimes correspond, employers can
know their employees are in an office setting, and the facilities significantly decrease vehicle
commute mileage.

5.15 Make Full Use of Federal Congestion Mitigation and Air Quality Funds

This option wouldully allocate all funding from the federal Congestion Mitigation and Air
Quality program, and prioritize its use for GH&ducing investment$t would also onsider all
GHG reductions in application rews.

5.16 Thorough Analysis of Future Infrastructure Capacity

This option wouldexpand planning efforts to focus future infrastructure capacity assuming a
low-carbon future. It would also adjust existing-getir plans to reflect a greater sensitivay
promoting lowGHG travel and reducing overall VMT through intelligent system planning.

5.17 Traffic Calming

Traffic-calming measures, such as roundabouts, speed bumps, and chokers, result in traffic
moving at slower speeds and with smoother flow (eogindabouts reduce full stops at
intersections). The reduced speed and smoother flow of traffic are associated with a reduction in
GHG emissions and make these areas more attractive, convenient, and safe for bicyclists and
pedestrians, encouraging thetenatefriendly modes.

5.18 Connectivity

Connectivityrefers to the density of connections in path or road netxaor# the directness of

links. A well-connected road or path network has many short links, numerous intersections, and
minimal deaeends (cl-de-sacs). As connectivity increases, travel distances decrease and route
options increase, allowing more direct travel between destinaGsaater connectivity tends to
promote walking and biking. iBerent levels of connectivity can be applied tdeliént modes.

For example, some urban road networks have more direct connections for walking, eyling
public transit than for private automobile fésedgrid street designses public squares at the

end of culde-sac streets to provide pedestrian and cycling connections that are closed to vehicle
traffic. This helps improvévability, encourage nemotorized transportatigand increase

traffic safety.
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5.19 Comprehensive Municipal Bicycle and Pedestrian Plans

Elements of a plan should include identification of haglority routes for redevelopment that
facilitates pedestrian and bicycle movement, creation and regulaoresfgpedestrian and

bicycle route maps, education of police officers to promote consistent and equitable enforcement
of laws and ordinances related to cycling, and appointment of a pedestrian/cyclist advisory
committee that meets regularly with a commypdestrian/bicycle program manager to review
progress and update the plan.

TLU-6. LOW-GHG TRAVEL OPTION INCENTIVES AND DISINCENTIVES

6.1 Commuter Choice Programs/Parking Cash-Out

This option wouldprovide incentives for employers to off@ommuter Choie programsThese
programsencourage employers to provide options, such as telecommuting, transit subsidies, pre
tax transit fare program, parking casilit, and guaranteed ride home service, to reduce
automobile commute®arking castout is a federal tagrograms that allows employees to

receive a cash payment as an alternative to receiving emyplaigeparking. Transit benefits are

a parking caslout variant that allows employees to receive ageampt payment valid on local
transit systemsCommuter Chice programsan alsgrovide a ridematching service solely

within the employerOs workforce, arrange and/or subsidize van pools, and provide preferential
parking and other amenities to car poolers or others who do not drive alone tésvark.
incentiveto develop and provide such services, a tax credit can be offered to companies.
Government spending to encourage commuter choice can stimulate a largesattatenatch.

6.2 Adopt Best Work Places for Commuters Policies

The statavould adopt for statemployees and provide incentives to other organizations to adopt
the policies and programs as set forth by EAH¥gst Work Places Program to reduce VMT
associated with daily work commutes. For more information, please visit:
http://www.bestworkplaces.org

6.3 Issue Free Bus Passes to Downtown Workers, Students, and Retirees

This option wouldprovide funding to transit agencies for free bus passes for those who work in
congestedlowntown areas, studentnd etired personslransit pass progranalow

discounted or unlimited rides within a given time period or number of rides. This measure serves
to increaseidership by pricesensitive customers (e.g., college/university students). It also
significantly helpgeplace personal vehicle trips with transit trips because these trips have
become sunk costs. Thus, they are free from a customer perspective, but because they are
replacing a personakhicle trip, they represent a1eost mode shift to transit.

6.4 Transit Pricing Incentives

This option wouldorovide a subsidy to transit agencies and universities to réderdares. It

would include various incentives that give discretionary travelers reasons to choose transit, such
as reduced fares (for populatiossi¢h as seniors] or for specific times [such agetk travel])

or discountsReducing fares is one important means to increase transit riddiswgver, it is

neither the only nor necessarily the most-@&ctive means.
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6.5 Free Downtown Parking for Car Poolers

This option wouldprovide free downtown parking for car poolers at municipal lots or through
vouchers issued to car poolers or a subsidy to private parking operators. This xaptides an
incentivefor car pooérswhile it discourages simgroccupancy vehicles

6.6 Reserve Parking Spaces for High-Occupancy Vehicles and Car-Share Programs

This option wouldset standards for local jurisdictionsraserve parking spaces #d0OVs and
carshare programand would provide othencentives for people whocar poolor usecar
shaing programs.

6.7 Guaranteed Ride Home

This option wouldprovide state funding to transit agencies and local jurisdictions to establish or
expand guaranteatite-home programs, whicbncourage car pooling and transit bye

providing a backup means to return home. Generally, this is aimed at people concerned that
without their own private vehicle at work, they will not have transportation in case of unexpected
overtime work, early departures for family sickness or emerggnand similar situations. A

limited number of times annually participants are eligible for alternative transpoktation

including taxi fare where appropri&téo provide this backup transportation.

6.8 Benefits for Low-GHG Vehicles (Preferential Parking, Use of HOV Lanes)

This option wouldorovide incentives to drivers of vehicles with l&®HG emission rates. This
would be both vehicles using alternative fuels and those with high fuel economy. Depending on
effectiveness, these incentives could include peeteal vehicle access to metered parking

spaces or HOV lanes.

6.9 Vehicle-Miles-Traveled Charges

The state would charge a tax or fee reflective of miles traveled by passenger vidmdekl

be collected through odometer audits at annual vehicle igpetsits or througlglobal
positioning systenor similar systems as they become increasingly commonptaoeany cases,

it has been proposed that the fee be revereugral, offsetting fuel tax revenue that is on a
trajectory to otherwise decline witmproving fuel economy and increased use of untaxed
alternative fuels. As an alternative, revenues could be increased somewhat and used to fund
transit and other transportation alternatives within a corridor or region.

6.10 Increased Fuel Tax (With Targeted Use of Revenue Toward Travel Alternatives)

This option wouldncrease the state tax on conventional fuels. Revenues can be dedicated to
fund transit and other transportation alternatives within a corridor or region.

6.11 Pay-As-You-Drive Auto Insurance

The state would pass necessary legislation to allow, encourage, and support the provision of pay
asyou-drive auto insurance, possibly including state support for additional pilot prograises. T
measure converts vehicle insurance from a relatively fixadaramount (which varies little by
mileage), to a mostly mileag®sed rate. Thus, insteafipaying $480, $6Q0r $720 annually,
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depending on oneOs actuarial bracket, one would pay $.04, $.05, or $.06 per mile (based on the
national average of 12,000raral miles), plus perhaps a fixed amount to reflect theft or certain
other largely mileagendependent risksThis measure has been shown to be a more accurate and
equitable reflection of actual risks, and has already been adopted as an insurance option in
several states.

6.12 E-Commerce Incentives

This option wouldprovide a sales tax exemption for at@mmerce. Lightluty-vehicle trip
reductions can be achieved through the useocoinemerce instead of traditional means of
shopping involving passengerhiele travel.

6.13 Congestion Pricing (With Targeted Use of Revenue Toward Travel Alternatives)

This option wouldncrease the introduction of tolls and road pricing that varies with congestion
levels (congestion pricing). This measure can be particidéfidgtive at reducing congestion and
thus can significantly improve vehicle fuel economy and reduce VMT. Roadway pricing
revenues can help fund needed highway improvements and help managevaystelemand.

In addition, pricing revenues can be used taftransit and other transportation alternatives
within a corridor or region.

6.14 Emission-Based Tolls (With Targeted Use of Revenue Toward Travel Alternatives)

This option wouldntroduce emissiofvased tolls based on new car ratings and other vehiclesO
inspection results, similar to a system now in place in Germany. Toll revenues can help fund
needed highway improvements and help manage systdendemand. In addition, pricing
revenues can be used to fund transit and other transportation alternatnweswirridor or

region.

6.15 Urban and Intercity Road Tolls (With Targeted Use of Revenue Toward Travel
Alternatives)

This option wouldncrease the use of and raise the rates for urban and intercity road tolls.
Intercity tolls should be introduced onmtolled intercity expressways and raised on currently
tolled facilities. These measuresay beexpanded in part due to new private or puljdrovate
partnership toll highways, or the conversion of exispaglic highways to this statuRoadway
pricing revenues can help fund needed highway improvements and help managevagstem
demand. In addition, pricing revenues can be used to fund transit and other transportation
alternatives within a corridor or region.

6.16 Cordon Pricing and/or Allocations

This option wouldimplement cordon pricing (area pricing), as has been done in London,
Stockholm, Singapore, and several Norwegian cities, and is likely to be implemented soon in San
Francisco. Cordon pricing involves the implementation of a toll to drivanatntral urban

areas, using electronic, camera, or similar toll collection to avoid the need for toll booths.
Restrictions on entry to higtongestion areas, such as used in Rome, allows entry based on even
or odd license plate numbers with tight enfoneat. Controlled entry can limit the number of
vehicles admitted into congested areas.
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6.17 Parking Pricing, Excise Tax, and/or Supply Restrictions

This option woulcestablish state standards, with incentives for local adoption, of parking
management stragies. Automobile use is strongly influenced by the location, supply, and

pricing of parking. Local governments can encourage reduction in automobile use by eliminating
minimum parking supply requirements, establishing parking supply caps, encouragerg high
parking prices, and other mechanisms. Parking ratios for the maximum number of spaces
allowed can be set based on an arkes/el of transit service. Smart parking identification

systems can help inform drivers of parking availability and reduce exeessiling and

searching.

6.18 VMT/GHG Offset Requirements for Large Developments

This option wouldequire the identification of GHG emissions and mitigation measures as part
of the environmental review process for large developments. In all levelsiairenental

review, it would require an inventory of the changes in GHG emissions that will result from the
project or plan, and identification of strategies that will be undertaken to offset all net new
emissions or to help meet state or regional emiggoas. Offsets can include, for example,
preserving open spaces and converting to alternateleenergy sources. Additionally,

mitigation requirements could involve the use of atmaene VMT reduction measure, whereby
developers would be required tovest in strategies that would reduce VMT by the amount
expected to be created by the new development.

6.19 Research the Impact of GHG Emission Reduction Strategies on Transportation Revenue
Sources

This option wouldesearch the impact of GHG emissionueitbn strategies on transportation
revenue sources. Transportation revenues are largely dependent on taxes on motor fuel
consumption. Increases in vehicle fuel efficiency and alternative fuels will significantly reduce
transportation revenue, will loweperating costs, and may incred&ddT .

6.20 Research Alternative Transportation Funding That Creates Incentives to Drive Less

This option wouldexamine alternative funding sources, taking into consideration federal, state,
and local government programsvasll as publi€private partnerships and other potential
revenue stream&uch sources may include miledugsed inspection fees, increased motor fuel
taxes, increased vehicle registration fees, tolls and congestion pricing (including thubligh
private partnershipgs and similar measures.

6.21 CO, Conformity Requirements

This option woulcdlocate transportation C{budgets to local jurisdictions, and require them to
meet the budget to receive an additional amount of state funding. Technical assistance
review would be provided to help in the measurement and monitoring of emissions, as well as
the modeling of future emissions to ensure transportation plans conform to the budget. An
emissions trading system could be permitted between jurisdicticmsledined market rate for
emission permits, as unlike for other air pollutattie location of GHG emissions does not
matter.
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6.22 Encourage Coordination and/or Consolidation of Transit Agencies

This option wouldencourage coordination and/or consolidatof transit agencies to reduce
costs and increase service options and increase coordination in intermodal transportation.

6.23 Cyclist Education

The Smart Cycling program is a set of curricula for adults and children and the certified
instructorswho teach it. Smart Cycling classes are taught across the United States by certified
League Cycling Instructor®©n roadways, bikes are vehicles. Simply knowing how to ride a bike
is not the same as knowing how to operate a bike safely and legally.

HEAVY-DUTY VEHICLES

TLU-7. HEAVY-DUTY VEHICLE TECHNOLOGY

7.1 Freight Vehicle Technology Improvements (e.g., Aerodynamics)

The fuel efficiency of freight trucks can be improved using a variety of equipment modifications
(e.g., aerodynamic devices on both tractors eaikbts, speed governors, widase tires, fuel
efficient lubricants, lowrolling-resistance radial tires, automatic inflation devices, auxiliary
power units).

EPAOs SmartWay transport program offers a number of alternatives that could be used to
improve the fuel efficiency of existing freight trucks. These technology options might include
installation of aluminum wheels for singléde tires to reduce vehicle weight and rolling
resistance. Another option might be to install fairings to improve letimamics. There is
evidence that implementation of SmartWay truck transport initiatives has been more successful
via loan programs than by grants.

Government agencies can promote truck fuel efficiency improvements with financial incentives
for equipmenmodifications, as well as by providing outreach on the benefits of vehicle
improvements to truck operators.

7.2 R&D on Low-GHG Vehicle Technology
The state could support R&D of le@HG heavyduty-vehicle technology to encourage
technological innovatiom the field.

7.3 Black Carbon Control Technologies

There have been many recent initiatives to retrofit existing heavy -gieaered vehicles with
particulate controls. Such programs could be expanded in order to achieve added benefits for the
purpose®f reducing black carbon emissions.
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7.4 Facilitate Adoption of New Clean TechnologiesN Rail and Marine Engines

There are new proposed EPA criteria air pollutant emission standards for locomotive engines and
commercial marine vessel diesel engines. Stepwentives might be taken to introduce these
technologies to the marketplace earlier than the federal requirements.

7.5 Tire Technologies

Government agencies caropide incentives fothe use of energgfficient truck tires or
technologies to improve ¢hfuel economy of trucks. These strategies incthdause osingle
wide tires, lowrolling-resistance radials, and automatic-tiration equipment.

Singlewide (rather than doublavide) tires improve fuel economy by reduciudling resistance
for vehicles.In addition, tires specifically designed asvrolling-resistance tires are often
provided as original equipmenth oew vehiclesHowever, thesare often not chosen by the
consumer for replacement tires because of their increased cost, despitngterm cost
savings through fuel economy improven®ein addition, the proper inflation oirés can have a
significant impact om truckOguel efficiency. Automatic tirénflation equipment helpmaintain
the optimum tire pressure

Becauseeach of theseeventuallypays for itself(by reducing fuel consumptiorg loan program
for small operators or trucking owneperators can be beneficial. An awareness camgaign
also be conducted, in conjunction with EPAOs SmartWay prpogramcouragetick operators
to consider these tires and technologies.

TLU-8. HEAVY-DUTY VEHICLE OPERATIONS

8.1 Freight Logistics Improvements/GIS

Some inefficiencies in trucking operations increase fuel consumption. For example, excessive
idling, using longer or mercongested routes, and hauling empty trailers increase fuel
consumption. Improving freight logistics, through truck travel information and other tools, can
help with load matching and route and schedule optimization.

8.2 Lower and/or Enforce Speed Limits

Reducing the number of trucks traveling over the speed limit can improve the fuel economy of
these trucks, which reduces GHG emissions and can also improve safety. Speed cameras, both
for intercity highways and for urban roads, have proven to be an e#fectd coseffective

means for enforcing speed limits.

8.3 Improve Traffic Flow

Improving vehicle flow on the roadway system can reduce fuel use and GHG emissions for all
vehicles, including trucks. Coordinated operation of the regional transportatigark, such as
through the use of freeway ramp metering, can improve system efficiency, reliability, and safety.
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8.4 Allow Increased Size and Weight of Trucks

States typically limit the size and weight of trucks that travel on their highways. Allowgey lar
trucks to travel in a state could lead to more efficient freight movement oneap@mile

basis. Larger trucks may take advantage of economies of scale to haul more freight with a
proportionally smaller increase in fuel consumption. Therefore téte sould consider changing
state truck size and weight regulations. However, several issues would have to be considered
before changing regulations. First, this action might induce some shipments to shift from rail to
trucking, possibly increasing net @fmissions. In addition, increasing regulations on the size
and weight of trucks raises safety concerns, and may increase road maintenance needs, among
other issues.

8.5 Pre-Clearance at Scale Houses

Truck queuing and idling time can be reduced througfcl@arance at highway truck weigh
stations and expanded use of welgimotion systems.

There are advanced automated vehicle information technologies available that enable qualified
motor carriers to electronically comply with state safety, weightcegdential requirements

while traveling down the road at highway speeds, thereby enabling them to bypass weigh
stations. An example can be founch#p://www.prepass.com

8.6 Truck Stop Electrification

Truck emissias can be reduced by providing electrification at truck stops to reduce idling and
associated fuel consumption during extended stays at truck stops. These electrical hookups can
provide power for heating, cooling, and other needs while trucks are stegpel,could be
particularly beneficial at overnight rest stops. While electricity produces some GHG emissions,
they are typically much less than the emissions that occur from trucks leaving their engines
running.

8.7 Adopt and/or Enforce Anti-ldling Regulations for Buses/Trucks

Vehicle idling can be reduced by enforcing adling ordinances and/or encouraging the use of
alternatives to idling. Many states and local governments have adopted idling regulations for
trucks and buses. Alternatives to letegm truck idling include the use of technologies, such as
automatic engine shatown/startup system controls, direfited heaters, auxiliary power units,
and truck stop electrification.

Many states and local areas have regulations that restrict idlinglfes@l vehicles with a gross
vehicle weight above a certain amount (e.g., 10,000 pounds gross vehicle weight). A typical
regulation might restrict diesel idling to 5 minutes. Some of these regulations are designed to
reduce exposure to particulate mattdling restrictions also reduce the amount of fuel that
dieselpowered commercial vehicles consume, which provides GHG emission reductions.

8.8 Clean Freight Operating Improvements

The state could require or enforce the covering of rail cars. For examplevered coal trains
result in fugitive coal dust emissions. The state could also consider ways to improve truck
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operations to reduce associated particulate (black carbon) emissions. For example, ports could
maximize the implementation of Opaperlesegyé such as through the use of a-Bé=ed
booking system to prevent gate congestion and idling.

8.9 Freight Villages/Consolidation Centers

The state coulgrovide economic incentives and siting assistance for the development of freight
consolidation ceters. These centers can reduce the number of truck trips taken by combining the
loads of multiple underutilized trucks. When paired with intermodal rail yards, they can also help
make rail freight transportation (which produces fewer GHGs than truckimgp attractive.

TLU-9. INCREASING LOW-GHG HEAVY-DUTY TRANSPORTATION OPTIONS

9.1 Intermodal Freight Initiatives

This option focuses on strategies to encourage more use of rail freight, for example through
improvements to railroad infrastructure and raidga In many cases, carrying freight by rail

rather than trucks can reduce emissions and fuel consumption, while also reducing congestion on
major roadways. Shifting freight from trucks to rail also decreases impacts on highway
infrastructure, and may redei truckrelated idling and GHG emissions and particulate matter

9.2 Feeder Barge Container Service

Marine container shipping is often assumed to be too slow for domestic freight, but Europe has
seen high growth rates in waterborne (especially riverjanoer freight over relatively short
distances. This option would support policies and infrastructure investment to shift more freight
back to marine shipments.

9.3 Increase Rail Capacity and Address Rail Freight System Bottlenecks

Increasing rail capagitmay allow some freight to shift from trucks to rail. In addition, rail
infrastructure improvements could enable more use of the morefficdént doublestack rail
cars.

9.4 Shift Freight Movements From Truck to Rail

Economic assistance and regulatstneamlining could improve intermodal rail yards and relieve
rail freight bottlenecksMoving freightby rail ismuch more fuel efficient than by truck. Moving
freight from highways to rail would also relieve congestion on highways, improving the fuel
ecoromy of the remaining vehicles on the road.

9.5 Promote Strategies to Move Freight in More GHG-Efficient Ways

Economic assistance and regulatory streamlining could improve intermodal rail yards, relieve
rail freight bottlenecks, and encourage short seas{abyashipping. Freight users could be

provided technical assistance and educated about the environmental benefits of adjusting their
supply chain toward more GH€fficient modes (rail, marine, and pipeline)
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9.6 Promote Consumption of Locally Produced Goods and Services

This option would buy local programs, like the Kentucky Proud marketing campaign, promote
local cycling of dollars and resources, and reduce the need to haul freight.

TLU 10. HEAVY-DUTY VEHICLE INCENTIVES AND DISINCENTIVES

10.1 Procurement of Efficient Heavy-Duty Fleet Vehicles

This option would provide incentives or discounts for fleet operators for the purchase of more
fuel-efficient heavy vehicles. It would also provide education and encouragement for Oright
sizingO fleet vehicles, mirasing the most fudfficient vehicles for freight needs.

10.2 Tax Credits or Incentives for New Equipment or to Retire or Improve Older, Less Efficient
Vehicles

GHG emissions can be reduced from heduty diesel vehicles by developing and
implementingan incentives program to accelerate the replacement and/or retirement of the
highestemitting diesel vehicles. Starting with the 2007 model year, stringent new federal
emission standards for new healyty diesel vehicles take effect. In addition, the &fétiency

of vehicles declines over time due to wear and tear. Incentives can be offered to the owners of
older vehicles to retire their vehicles early and replace them with vehicles meeting the 2007
emission standards.

For heavyduty diesels, which arusually operated for many more miles than the-ighy fleet,
the incentives might be directed at installing fefficient tires or other truck retrofits to achieve
improved truck fuel economy on older trucks.

10.3 Maintenance and Driver Training

Better driver information and education can lead to improvements in fuel efficiency. Drivers
need to be aware of maintenance issues that cause an increase in pollution addtyeavy
vehicle operating costs. In addition, driver education programs can enceuasggefficient
driving habits, such as speed control and reductions in idling.

10.4 Increased Emission-Based Truck Tolls or Highway User Fees

Emissionbased truck tolls and/or highway user fees can help reduce congestion and thereby
reduce GHG emissioni addition, roadway tolling can be used to provide revenue for
construction or operation of more enegfficient modes of transportation (e.g., rail
improvements).

TLU-11. INTERCITY PASSENGER TRAVEL: AVIATION, HIGH-SPEED RAIL, BUS

11.1 High-Speed Rail

This option wouldprovide financing, regulatory relief, and the use of eminent domain to
develop, publicly or privately, a higspeed intercity passenger rail system serving major urban
areaslt would also povide additional financial assistance to iloN services already provided
by Amtrak on other routes. This would allow for the more enefigient movement of people,
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reducing GHG emissions associated vaitttraft activity anchighway travel, while eliminating
highwaycongestion.

11.2 Integrated Aviation, Rail, Bus Networks: Planning, Governance, and Investment

This option wouldencourage integrated transportation infrastructure between cities to support
connectivity of alternative transportation modes. Intermodal passenger terminals shared betwee
bus, rail, transit, and possibly airports can facilitate shifts away from personal vehicles.

11.3 Aircraft Emission Reductions

This option wouldsupport increased operational efficiency of aircraft to reduce GHG emissions.
Incentives or subsidies can pevided to accelerate implementation of a number of air traffic
control innovations that are well under development (reduced vertical separation minimums,
continuousdescent landings) at state airports. Other improvements can include reduced aircraft
engne idle time at the gate and on the runway, R&D of emisg®duocing technologies for

aircraft, and the use of ground tractors to pull aircraft the full distance from the gate to the
taxiway (rather than inefficiently using the aircraftOs engines fquutpesél already

implemented by Virgin Atlantic).

11.4 Airport Operations and Ground Equipment

This option wouldreduce airport emissions through improved runway management and-ground
support equipmenthis may include using alternative fuels and electtion of gates.

11.5 Intercity Bus Incentives and Subsidies

This option wouldbffer incentives to potential passengers and provide loans and/or subsidies to
operators (public or private) to offer improved and less expensive intercity bus service.

11.6 Improved Passenger Rail Service

This option wouldmprove and expand the options, routes, schedules, and connectivity of the
passenger rail system to encourage use of and the associated GHG reductions from more
efficient transport.

TLU-12. OFF-ROAD VEHICLES: CONSTRUCTION EQUIPMENT, OUTBOARD MOTORS, ATVs

12.1 Incentives for Purchase of Efficient Vehicles and Equipment

This option wouldcadopt a variety of programs to increase purchase oeftielent or lowGHG
vehicles and equipment (including pure electnybrid, plugin hybrid, and other alternativieel
vehicles). State incentives could include registration fees, feebates, and/or tax credits. Feebates
would provide incentives for reduced GHG emissions by creating fees on relatively high
emission/loweifuel-economy vehicles, and rebates or tax credits orelmigsion/highefuel-

economy vehicles. Higher vehicle registration fees can be charged for vehicles that have lower
fuel economy, or vehicles that use alternative fuels could be charged a lower regigtiation

fee. Vehicle licensing fees could be based on vehicle weight, with use of apdoNeghicleton
multiplier instead of the present broad categories of vehicle weight.
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12.2 Improved Operations and Operator Training

This option wouldprovideoff-road operations training and educational materials to increase
public awareness of maintenance issues that may cause an increase in pollution and vehicle
operating costs.

12.3 Increased Use of Alternative Fuels or Low-Sulfur Diesel

This option wouldncrease the availability, accessibility, and use of alternative fuels and low
sulfur diel for off-road vehicles, expand lewarbon fuel use to offoad and recreational
marine vehicles, and provide incentives and support forcnon fuel infrastructure
development.

12.4 Adopt Green Port Strategy

This option wouldadopt port measures to encourage more ergffgent technologies for

vessel dwelling (plugn technology, vehicle retrofits, etc.) and for lagide cargehandling
equipment (OClean Truckeés,O lovsulfur vehicles, etc.). It would also encourage clean diesel
cranes, consider electrifying or other methods to reduce GHG emissions, and consider shore
powerwhere applicable and feasible for shipping vessetort

12.5 Marine Vessel Efficiency Improvements

This option woulcenforcespeed limits and enarageupgrades to more efficient marine
engines.

12.6 Operational Efficiencies to Reduce Ocean-Going Vessel Hoteling Emissions

This option wouldnvestigate operational efficiencies to reduogetiat berth to reduce ocean
goingvessel hoteling emissions.

12.7 After-Treatment of Ocean-Going Vessel Stack Emissions

This option wouldrack oceargoing vessestack emission control pilot projects.

12.8 Truck Operational Efficiencies at Port Terminals

This option wouldnvestigate ofport operationagfficiencies to reduce eport truck idling
emissions.

12.9 Electrification of Select Truck Activities at Port Terminals

This option wouldnvestigate ofportopportunities to electrify stationary trucktiadies (e.g.,
hydraulic activities) taeduce orport truck emissions.

12.10 Cold-Ironing (e.g., Shore Power) of Ocean-Going Vessels During Hoteling at Berth

This measure was selected because of the contribution of hoteling emissiorsverdi&HG
emissioninventory, the proximity of hoteling ships to local communities avelability of
initial studies on shorside and shiside costs, and general cestectivenes®f cold-ironing
for certain ships. Therare also state fundingograms that malge available for implementing
this measure
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12.11 Accelerated Truck Replacement/Retrofits

This measure was selected becaugbetontribution of truck emissions (on and-pfirt) to the
overall emissiomnventory, the proximity of omort trucks to locaecommunities, and the
availability of cost and emission reduction information for retrofit and replacetaeimhologies.

12.12 Accelerated Replacement and/or Retrofits of Cargo-Handling Equipment

Although this source category had relatively small emisstmmpared to theverallport
inventory, this measure was selected because of the proximity osthases to local
communitiesand the availability of cost and emission reductidarmation for retrofit and
replacement technologies.

12.13 Vessel Speed Reduction for Transiting Ocean-Going Vessels
This measure waselected because of the contribution of transiting emissions to the overall
emissionnventory.

12.14 Idling Time Reduction for Vessels
This option wouldeduce idling time for vessels at the port.

12.15 Locomotive Idling Reduction

This option wouldeduce locomotive idling, including auxiliary engines, to help maintain power,
as well as plugn power receptacles in the proposed train storage yards.

12.16 Idling Reduction Requirements for Construction Equipment

This option wouldnclude clauses in construction contracts that would restrict idling time for
construction equipment.
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Cross -Cutting Issues Technical Work Group

This document provides brief descriptions of the policy optiontained in the corresponding
Technical Work Group (TWG) Catalog of St&eG ReductiorPolicy Actions. The catalog and
these brief descriptions will be developed more fully during the climate planning process in
Kentucky.

CCI-1. Greenhouse Gas Inventories and Forecasts

Greenhouse gas (GHG) emission inventories and forecasts (I&Fs) are essential for understanding
the magnitude of all emission sources and sinks (both anthropogenic and natural), the relative
contribution of various types of emission souraed sinks to total emissions, and the factors

that affect trends over time. I&Felp inform state leaders and the public on statewide trends
and opportunities for mitigating emissions or enhancing sinks; they are also useful for verifying
GHG reductions ssociated with the implementation of action plan initiatives. Responsibility for
preparing GHG inventories and sinks often resides with the environmental agency, which
typically has the expertise needed to systematically compile information on GHG smdces
sinks using established methods and data sourcesff&fs should be ongoing over time,
reflecting improvements to the accuracy and completeness of data collected. Selected local
governments in Kentucky are conducting inventory functions as well.

CCl-2. Greenhouse Gas Reporting

GHG reporting reflects the measurement and reporting of GHG emissions at a statewide, sector,
or subsector level to support tracking and management of emissions. GHG reporting can help
sources identify emission reduction oppaoities and reduce risks associated with possible

future GHG mandates by moving up the learning curve. Tracking and reporting GHG emissions
can also help in the construction of periodic state GHG inventories. GHG reporting is typically a
precursor for saees to participate in GHG reduction programs, to find opportunities for
recognition, to participate in a GHG emission reduction registry, and to secure Obaseline
protectionO (i.e., credit for early reductions). Further, collaboration with other stéttes in
development of a GHG reporting program could influence the development of GHG reporting
practices throughout the region and nation and build consistency and reciprocity with other state
or regional GHG reporting programs. Although GHG reporting is contyrvoluntary, some

states now require certain sources to report their annual GHG emissions and new federal
reporting requirements are being proposed.

CCI-3. Greenhouse Gas Registry

A GHG registry enables uniform measurement and recording of GHG enmedimtions in a
central repository. Typically, a registry also includes transaction ledger capability in order to
support tracking, management, and ownership of emission reductions. Registries can help
encourage sources to undertake GHG reduction eféaréd)le potential recognition for such
actions, provide baseline protection, and support the crediting of GHG mitigation actions. A
registry can also provide a mechanism for regional, multistate, andbmnass cooperation.
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Examples of existing registriéscludeThe Climate Registr§http://www.theclimateregistry.orpy/
and the Chicago Climate Exchangeét://www.chicagoclimatex.com/

CCl-4. Public Education and Outreach

Public education and outreach igtfoundation for the lonterm success of all policy initiatives.
Education and outreach can support GHG emission reduction programs, policies, and goals at
many levels and among different audiences:

¥ Conducting outreach to government employees is anteHegay to lead climate actions by
example, and could include actively educating government employees through targeted
events or outreach coordinators, or recognizing climate action within the government with
special acknowledgment.

¥ Education and outreh to policymakers, including legislators, regulators, the executive
branch, and agencies, is an important way to support implementation of climate actions.
Regularly educating policymakers on the science of climate change and progress toward state
goals s important for promoting acceptance and implementation of proposed policies.

¥ Public education and outreach is vital to fostering a broad awareness of climate change issues
and effects among a stateOs citizens (e-fpemefits such as clean air and pikhealth).

¥ Promoting continuous action on the issue of climate change and supporting GHG emission
reduction programs, policies, and goals require educating future generations of citizens.
Conducting outreach to these future generations involves integcimate change into
educational curricula, pestecondary degree programs, and professional licensing programs.

¥ Providing education and outreach to community leaders and comnrbasiy
organizationBl such as leaders of institutions and municipalisesyice clubs, social and
affinity groups, and nongovernmental organizatfdean help support GHG emission
reduction programs, policies, and goals by expanding involvement and participation within
civic society. Education and outreach to this audienceimajve identifying and
leveraging climateelated organizations, engaging with specific associations, or
acknowledging individual community leaders who are acting effectively on climate change
issues.

¥ Targeting specific industry sectors with educatiod aatreach materials can help support
the GHG emission reductions policies, programs, and goals that emerge from the MAC
process. Having an awareness of climate change impacts, state climate goals, and emerging
science and technology options could helghwiite support and implementation of specific
programs and policies.

¥ In Kentucky, education efforts targeting carbon capture, transport, and geological storage are
important.

CCI-5. Adaptation and Vulnerability

Because of the atmospheric build of longlived GHGs that already has occurred, states will
experience the effects of climate change for years to come, even if imnmediate action is taken to
reduce future GHG emissions. Thus, it is essential that the state develop a strategy to manage and
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adapt to therojected impacts of ongoing climate change, particularly where the state is most
vulnerable.

CCl-6. Statewide GHG Emission Reduction, Energy Intensity, and Energy Efficiency Goals or
Targets

Some states have established GHG reduction goals or tdngitsse cases, the comprehensive,
stakeholdebased climate action planning process typically serves to identify and quantify
policies and measures by which these goals can be achieved. In states that have not specified
goals or targets prior to the plang process, the establishment of goals or targets is often
considered in concert with the state after the initial quantification results for other policy options
become available.

In Kentucky, this option is being expanded to include consideration f godltargets related
to energy efficiency and intensity, as well as GHG emission reductions.

CCI-7.  State, Local, and Tribal Government GHG Emission Reduction, Energy Intensity, and
Energy Efficiency Activities (Lead by Example)

In terms of GHG emissionstates are not only political jurisdictions that can provide incentives

to, or impose regulatory requirements on, sources and citizens in order to reduce pollution. They
are also significant emitters, by virtue of statened buildings, fleets, and vau® emitting

activities. States can reinforce the importance of reducing GHGs, promote others to act in this
direction, and often demonstrate the economic upside of doing so by applying and implementing
the policies within state agencies.

For example, stas can purchase leamission vehicles for their fleets, utilize biofuels in their
vehicles, construct and/or retrofit their buildings to be more energy efficient, purchase green or
renewable electricity, or apply pollution prevention principles to GHG®aomgeductions.

States can also commit to initiatives or actions focused on GHG reductions, JiehGlanate
Registry(http://www.theclimateregistry.orpgand the Chicago Climate Exchange
(http://'www.chicagoclimatex.cori/Some states have also eledi@dequire recipients of state
funded projects to reduce the carbon footprint of their projects through Ogdlieniétal bondingO
requirements (meaning that there is no net increase in GHG emissions within thesbamgl
agencyOs geographical jurisdintafter the project becomes operational). In comments on
environmental studies (environmental impact assessments and environmental impact statements)
that some states have prepared for federal projects, the states have included a request for
consideratiorof the projectsO GHG impacts.

The relationship between local government jurisdictions and the state government echoes in
many ways the federal relationship between states and the federal government. It may therefore
be appropriate to enable, assist, atiterwise encourage local governments to pursue
comprehensive, mulBector climate action plans within their jurisdictions. Analogous to the

state effort, local climate planning initiatives could involve local stakeholders, identify and
address local migation opportunities, establish local emission inventories and/or forecasts, set
local GHG reduction goals or targets, consider local climate impacts and possible adaptation
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responses, develop loitgrm sustainability plans, etc. The state should encoloagk
governments in such efforts and contribute technical and other assistance to the extent possible.

In Kentucky, this option is being expanded to include consideration of goals and targets related
to energy efficiency and intensity, as well as GHGssimon reductions.

Additionally, formation of coalitions with other ceptoducing states is being examined as a
mechanism to pool resources in responding to federal requirements.

CCI-8. Local GHG Reduction, Energy Intensity, and Energy Efficiency Actions

This policy option would encourage local governments, regional associations, and communities
to develop their own set of climate change plans and clireaonsive actions; implement a
statewide program to encourage and structure individual voluntaonad¢ti reduce GHG

emissions; support a monitoring or feedback mechanism that can provide support and
encouragement to local efforts; and establish proactive fpbhlate partnerships to expand
capacity through investment and philanthropic capital foncey GHG emissions and

supporting development of the new energy economy.

CCI-9. Financial Policies

Some of the GHG reduction policy options may require new or additional state funds to
implement them. This set of policy options can be used to formaltataative funding

mechanisms to utilize for such implementation. Additionally, a number of financial policy

options could be considered for design and implementation in order to stimulate a market around
reducing GHG emissions. These are typically cova@rehe Energy Supply Technical Work

Group (TWG) or in a MarkeBased Policies TWG.

Tax and cap policies (typically considered as carbon taxes andamagtrade programs,
respectively) can be among the most economically effective means to reduce GHGemiss

By internalizing costs that are currently not assessed (i.e., are OexternalizedO), such policies
create financial incentives for entities to reduce their emidSioagucing emissions reduces
costs. Two examples follow:

¥ A carbon tax would be relatilyesimple b implement and would apply to all sectors.
Utilities would pay the tax on the basis of their emissions and would pass the cost on to
consumers in their monthly electric bill. Individuals would pay the tax when they put gas in
their vehicles. Acarbon tax would also encourage efficiency improvement in all sectors. A
carbon tax does not necessarily mean a net increase in the cost of living, because revenues
could be OrecycledO to lower other currently assessed taxes.

¥y Capandtrade programs typidglestablish an upper limit on emissions (the OcapO), usually
lower than current emissions, which creates the drive for reductions. Also established under
these programs are OallowancesO or Orights to emit,0 which are allocated or auctioned to
covered sowes. Sources need to match their emissions to the amount of allowances that they
hold, but can trade allowances freely among themselves. The result is that sources that find it
least expensive to reduce emissions OovercomplyO (i.e., have more alloveanttesy th
need) and can sell allowances to sources that find it compliance to be more expensive. This
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dynamic encourages sources to pioneer innovative ways to make reductions, so they will
need fewer allowances and may even be able to profit by sellingaalb@s. The broader the
universe of sources (e.g., types of sources covered, geographical regions covered), the more
likely it is that cost differences will be found, thereby reducing the overall cost of the

program.

Carbon credit systems can encourage deopment of carbon markets (and offset techniques).

The state could purchase carbon credits associated with its own activities, function as a purveyor
of credits to others, act as a certification entity for othersO carbon exchanges, or participate in a
regional credit systeniThe CrossCutting Issues TWG may want to recommend that a OMarket
Advisory GroupO of experts be formed to provide guidance to the state on the design ef market
based compliance programs to manage GHG emissions. Note that Califorrad BoMAC to

help develop a GHG cagndtrade system in the state. The California MAC has formulated a set

of guiding principles and has developed an initial set of recommendations for a California cap
andtrade program.

Allocation of resources under existig state programs and initiatives can be targeted to

achieving state climate goals. However, it is likely that additional resources may also be needed
to implement new recommendations. Therefore, the state and others will need to consider
seeking and stimating additional funding and investment in climate solutions identified in the
state plan.

Regional market approaches can offer broader and more streamlined market opportunities to
reduce GHG emissions in collaboration with partner states or other atyamsz Regional and
multistate organizations have formed in several parts of the country to reduce GHG emissions.

Examples of regional market approaches are the Northeast antitisidic States Regional
Greenhouse Gas Initiativat{p://www.rggi.org), the Midwestern Governors Accord
(http://www.midwesterngovernors.org/govenergynov)hiamd the Western Climate Initiative
(http://www.westernclimateinitiative.org/Index.cfm

CCI-10. Climate-Related Investment and Business-to-Business Engagement

The intent of this option is to encourage and facilitate the involvement of funding and investment
sources, business interests, and entrepreneurs in pursuing business opportunities associated with
GHG reductions and global warming solutions as quickly and as significantly as possible. The
creation of a clearinghoudi&e entity may make it possible to match technology developers and
other climate solution entrepreneurs with necessary financing mecgieséty and

expeditiously. As a result, a stateOs ability to identify and secure early business opportunities
associated with climate change may be enhanced, increasing its global competitive advantage
and job creation within the state.

Potential fundingources include philanthropic organizations, hgkworth individuals, or

others interested in supporting innovative, environmentally effective market solutions.
Recognizing that fortunes are likely to be made in the Onew energy econorpyeditfor

investors, pension funds, mutual funds, and/or venture capitalists may be looking to fund similar
business opportunities. Although technology entrepreneurs are often cited as offering potential
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global warming solutions, equally progressive solutions may liedriields of law, accounting,
marketing, production, or government relations. The objective of this policy option is to
leverage a stateOs specific talents for climate change solutions into securing the business
opportunities and market advantages tnalt-supported earkpird efforts are likely to reap in a
carbonconstrained world.

Successful state GHG reduction efforts are highly dependent on active participation of the
business community, particularly in the energy, agriculture, transportatioestatd/building
development, and manufacturing sectors. In order to facilitate a strategic approach that has an
optimal impact, a statewide proactive business organization could be formed to address climate
opportunities and risks.

CCI-11. Dedicate Greater Public Investment in Climate Data and Analysis

To ensure costffective investment of resources, it is essential to have accurate and current data
and information about GHG emissions and impacts and alseo$tdte-art computer modeling
capabilitiesHigh-quality data and accurate predictive capabilities are key elements in being able
to plan strategically and track progress over time in reducing GHG emissions. It is also important
to integrate the efforts of multiple entities gathering GHG data,adortbnitoring and data

collection resources are effectively utilized. One example might be formation of a state climate
data and analysis center that could develop objective;sgiatafic information regarding

climate data and analysis, assess optiodsdaections, identify trends, develop or improve
computer modeling, and provide other climegtated information to government, business, and

the public.

CCI-12. Conduct and Impact Analysis of Federal Carbon Constraints on Kentucky

In addition to impa& on natural ecosystems and public health addressed irbCGé

Commonwealth is concerned about impacts to the Kentucky economy from the imposition of
federal carbon constraints. The Commonwealth is interested in conducting a vulnerability
assessment dhfie potential federal constraints and in formulating appropriate response strategies.
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