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4.7 GREENHOUSE GAS EMISSIONS 

This section describes issues related to greenhouse gas (GHG) emissions in the project area and 

discusses applicable federal, state, and regional regulations pertaining to greenhouse gases 

(GHGs). This section evaluates the potential effects of GHGs associated with development of the 

SUD-B Northeast Quadrant Specific Plan (proposed project).  

Comments received in response to the Notice of Preparation (NOP, see Appendix A) included 

general recommendations from the Placer County Air Pollution Control District (PCAPCD) 

regarding the methodology for analysis of the proposed project’s GHG impacts.  

Information contained in this section is based on construction and operational features described 

in Chapter 3, Project Description, as well as data provided in the Special Use District B 

Northeast Quadrant Specific Plan (Frayji 2016), the City of Lincoln 2050 General Plan (City of 

Lincoln 2008), the PCAPCD CEQA Air Quality Handbook (PCAPCD 2012), the updated 

thresholds included in the PCAPCD Review of Land Use Projects Under CEQA Policy 

(PCAPCD 2016), and traffic data provided by DKS (2017). Other sources consulted are listed in 

Section 4.7.8, References. 

4.7.1 Environmental Setting 

4.7.1.1 Climate Change Overview 

Climate change refers to any significant change in measures of climate, such as temperature, 

precipitation, or wind patterns, lasting for an extended period of time (decades or longer). The 

Earth’s temperature depends on the balance between energy entering and leaving the planet’s system. 

Many factors, both natural and human, can cause changes in Earth’s energy balance, including 

variations in the sun's energy reaching Earth, changes in the reflectivity of Earth’s atmosphere and 

surface, and changes in the greenhouse effect, which affects the amount of heat retained by Earth’s 

atmosphere (EPA 2017a). 

The greenhouse effect is the trapping and build-up of heat in the atmosphere (troposphere) near the 

Earth’s surface. The greenhouse effect traps heat in the troposphere through a threefold process as 

follows: Short-wave radiation emitted by the Sun is absorbed by the Earth, the Earth emits a portion 

of this energy in the form of long-wave radiation, and GHGs in the upper atmosphere absorb this 

long-wave radiation and emit it into space and toward the Earth. The greenhouse effect is a natural 

process that contributes to regulating the Earth’s temperature and creates a pleasant, livable 

environment on the Earth. Human activities that emit additional GHGs to the atmosphere increase 

the amount of infrared radiation that gets absorbed before escaping into space, thus enhancing the 

greenhouse effect and causing the Earth’s surface temperature to rise. 
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The scientific record of the Earth’s climate shows that the climate system varies naturally over a wide 

range of time scales and that, in general, climate changes prior to the Industrial Revolution in the 

1700s can be explained by natural causes, such as changes in solar energy, volcanic eruptions, and 

natural changes in GHG concentrations. Recent climate changes, in particular the warming observed 

over the past century, however, cannot be explained by natural causes alone. Rather, it is extremely 

likely that human activities have been the dominant cause of that warming since the mid-twentieth 

century and is the most significant driver of observed climate change (IPCC 2013; EPA 2017a). 

Human influence on the climate system is evident from the increasing GHG concentrations in the 

atmosphere, positive radiative forcing, observed warming, and improved understanding of the 

climate system (IPCC 2013). The atmospheric concentrations of GHGs have increased to levels 

unprecedented in the last 800,000 years, primarily from fossil fuel emissions and secondarily from 

emissions associated with land use changes (IPCC 2013). Continued emissions of GHGs will cause 

further warming and changes in all components of the climate system, which is discussed further in 

Section 4.7.1.5, Potential Effects of Human Activity on Climate Change. 

4.7.1.2 Greenhouse Gases 

A GHG is any gas that absorbs infrared radiation in the atmosphere; in other words, GHGs trap 

heat in the atmosphere. As defined in California Health and Safety Code section 38505(g) for 

purposes of administering many of the State’s primary GHG emissions reduction programs, GHGs 

include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 

perfluorocarbons (PFCs), sulfur hexafluoride (SF6), and nitrogen trifluoride (NF3). (See also 

CEQA Guidelines section 15364.5.)1 Some GHGs, such as CO2, CH4, and N2O, occur naturally 

and are emitted into the atmosphere through natural processes and human activities. Of these gases, 

CO2 and CH4 are emitted in the greatest quantities from human activities. Manufactured GHGs, 

which have a much greater heat-absorption potential than CO2, include fluorinated gases, such as 

HFCs, PFCs, and SF6, which are associated with certain industrial products and processes. The 

following paragraphs provide a summary of the most common GHGs and their sources.2  

Carbon Dioxide. CO2 is a naturally occurring gas and a by-product of human activities and is the 

principal anthropogenic GHG that affects the Earth’s radiative balance. Natural sources of CO2 

include respiration of bacteria, plants, animals, and fungus; evaporation from oceans; volcanic out-

gassing; and decomposition of dead organic matter. Human activities that generate CO2 are from the 

combustion of fuels such as coal, oil, natural gas, and wood and changes in land use. 

                                                 
1  Climate forcing substances include GHGs and other substances such as black carbon and aerosols. This 

discussion focuses on the seven GHGs identified in the California Health and Safety Code 38505. 
2  The descriptions of GHGs are summarized from the Intergovernmental Panel on Climate Change (IPCC) 

Second Assessment Report (1995), IPCC Fourth Assessment Report (2007), CARB’s “Glossary of Terms Used 

in GHG Inventories” (2015), and EPA’s “Glossary of Climate Change Terms” (2016). 
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Methane. CH4 is produced through both natural and human activities. CH4 is a flammable gas 

and is the main component of natural gas. CH4 is produced through anaerobic (without oxygen) 

decomposition of waste in landfills, flooded rice fields, animal digestion, decomposition of 

animal wastes, production and distribution of natural gas and petroleum, coal production, and 

incomplete fossil fuel combustion. 

Nitrous Oxide. N2O is produced through natural and human activities, mainly through agricultural 

activities and natural biological processes, although fuel burning and other processes also create N2O. 

Sources of N2O include soil cultivation practices (microbial processes in soil and water), especially 

the use of commercial and organic fertilizers, manure management, industrial processes (such as in 

nitric acid production, nylon production, and fossil-fuel-fired power plants), vehicle emissions, and 

using N2O as a propellant (such as in rockets, racecars, and aerosol sprays). 

Fluorinated Gases. Fluorinated gases (also referred to as F-gases) are synthetic powerful GHGs 

emitted from many industrial processes. Fluorinated gases are commonly used as substitutes for 

stratospheric ozone (O3)-depleting substances (e.g., CFCs, HCFCs, and halons). The most 

prevalent fluorinated gases include the following: 

 Hydrofluorocarbons: HFCs are compounds containing only hydrogen, fluorine, and 

carbon atoms. HFCs are synthetic chemicals used as alternatives to O3-depleting 

substances in serving many industrial, commercial, and personal needs. HFCs are emitted 

as by-products of industrial processes and are used in manufacturing.  

 Perfluorocarbons: PFCs are a group of human-made chemicals composed of carbon and 

fluorine only. These chemicals were introduced as alternatives, with HFCs, to the O3-

depleting substances. The two main sources of PFCs are primary aluminum production 

and semiconductor manufacturing. Since PFCs have stable molecular structures and do 

not break down through the chemical processes in the lower atmosphere, these chemicals 

have long lifetimes, ranging between 10,000 and 50,000 years. 

 Sulfur Hexafluoride: SF6 is a colorless gas soluble in alcohol and ether and slightly 

soluble in water. SF6 is used for insulation in electric power transmission and distribution 

equipment, semiconductor manufacturing, the magnesium industry, and as a tracer gas 

for leak detection. 

 Nitrogen Trifluoride: NF3 is used in the manufacture of a variety of electronics, 

including semiconductors and flat panel displays. 

Chlorofluorocarbons. CFCs are synthetic chemicals that have been used as cleaning solvents, 

refrigerants, and aerosol propellants. CFCs are chemically unreactive in the lower atmosphere 

(troposphere) and the production of CFCs was prohibited in 1987 due to the chemical destruction 

of stratospheric O3. 
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Hydrochlorofluorocarbons. HCFCs are a large group of compounds, whose structure is very 

close to that of CFCs—containing hydrogen, fluorine, chlorine, and carbon atoms—but including 

one or more hydrogen atoms. Like HFCs, HCFCs are used in refrigerants and propellants. 

HCFCs were also used in place of CFCs for some applications; however, their use in general is 

being phased out.  

Black Carbon. Black carbon is a component of fine particulate matter, which has been identified as 

a leading environmental risk factor for premature death. It is produced from the incomplete 

combustion of fossil fuels and biomass burning, particularly from older diesel engines and forest 

fires. Black carbon warms the atmosphere by absorbing solar radiation, influences cloud formation, 

and darkens the surface of snow and ice, which accelerates heat absorption and melting. Black 

carbon is a short-lived species that varies spatially, which makes it difficult to quantify the global 

warming potential. Diesel particulate matter emissions are a major source of black carbon and are 

toxic air contaminants (TACs) that have been regulated and controlled in California for several 

decades to protect public health. In relation to declining diesel particulate matter from California Air 

Resources Board’s (CARB’s) regulations pertaining to diesel engines, diesel fuels, and burning 

activities, CARB estimates that annual black carbon emissions in California have reduced by 70% 

between 1990 and 2010, with 95% control expected by 2020 (CARB 2014).  

Water Vapor. The primary source of water vapor is evaporation from the ocean, with additional 

vapor generated by sublimation (change from solid to gas) from ice and snow, evaporation from 

other water bodies, and transpiration from plant leaves. Water vapor is the most important, 

abundant, and variable GHG in the atmosphere and maintains a climate necessary for life.  

Ozone. Tropospheric O3, which is created by photochemical reactions involving gases from both 

natural sources and human activities, acts as a GHG. Stratospheric O3, which is created by the 

interaction between solar ultraviolet radiation and molecular oxygen (O2), plays a decisive role in the 

stratospheric radiative balance. Depletion of stratospheric O3, due to chemical reactions that may be 

enhanced by climate change, results in an increased ground-level flux of ultraviolet-B radiation.  

Aerosols. Aerosols are suspensions of particulate matter in a gas emitted into the air through 

burning biomass (plant material) and fossil fuels. Aerosols can warm the atmosphere by 

absorbing and emitting heat and can cool the atmosphere by reflecting light. 

4.7.1.3 Global Warming Potential 

Gases in the atmosphere can contribute to climate change both directly and indirectly. Direct effects 

occur when the gas itself absorbs radiation. Indirect radiative forcing occurs when chemical 

transformations of the substance produce other GHGs, when a gas influences the atmospheric lifetimes 

of other gases, and/or when a gas affects atmospheric processes that alter the radiative balance of the 

Earth (e.g., affect cloud formation or albedo) (EPA 2017b). The Intergovernmental Panel on Climate 
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Change (IPCC) developed the global warming potential (GWP) concept to compare the ability of each 

GHG to trap heat in the atmosphere relative to another gas. The GWP of a GHG is defined as the ratio 

of the time-integrated radiative forcing from the instantaneous release of 1 kilogram of a trace 

substance relative to that of 1 kilogram of a reference gas (IPCC 2014). The reference gas used is CO2; 

therefore, GWP-weighted emissions are measured in metric tons of CO2 equivalent (MT CO2E).  

The current version of CalEEMod (version 2016.3.1) assumes that the GWP for CH4 is 25 (so 

emissions of 1 MT of CH4 are equivalent to emissions of 25 MT of CO2), and the GWP for N2O is 298, 

based on the IPCC Fourth Assessment Report (IPCC 2007). The GWP values identified in CalEEMod 

were applied to the project. 

4.7.1.4 Sources of Greenhouse Gas Emissions 

Global Inventory 

Anthropogenic GHG emissions worldwide in 2012 totaled approximately 44,816 million metric 

tons (MMT) CO2E (WRI 2015). Six countries—China, the United States, the Russian 

Federation, India, Japan, and Brazil—and the European community accounted for approximately 

65% of the total global emissions, approximately 29,300 MMT CO2E (WRI 2015). Table 4.7-1 

presents the top GHG-emissions-producing countries. 

Table 4.7-1 

Six Top GHG Producer Countries and the European Community 

Emitting Countries GHG Emissions (MMT CO2E) 

China 10,975.5 

United States 6,235.1 

European Union 4,399.2 

India 3,013.8 

Russian Federation 2,322.2 

Japan 1,344.6 

Brazil 1,012.6 

Total 29,302.9 

Source: WRI 2015 
Notes: Total may not sum due to rounding. 

National and State Inventories 

Per the U.S. Environmental Protection Agency’s (EPA’s) Inventory of U.S. Greenhouse Gas 

Emissions and Sinks: 1990–2015 (EPA 2017c), total GHG emissions in the United States were 

approximately 6,586.7 million metric tons (MMT) CO2E in 2015. The primary GHG emitted by 

human activities in the United States was CO2, which represented approximately 82.1% of total 

GHG emissions (5,411.4 MMT CO2E) for that year. The largest source of CO2, and of overall GHG 
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emissions, was fossil-fuel combustion, which accounted for approximately 93.3% of CO2 emissions 

in 2015 (5,049.8 MMT CO2E). Total GHG emissions in the United States have increased by 3.5% 

from 1990 to 2015, and emissions increased from 2014 to 2015 by 2.3% (153.0 MMT CO2E). Since 

1990, GHG emissions have increased in the United States at an average annual rate of 0.2%; 

however, overall, net emissions in 2015 were 11.5% below 2005 levels (EPA 2017c). 

According to California’s 2000–2015 GHG emissions inventory (2017 edition), California emitted 

440.36 MMT CO2E in 2015, including emissions resulting from out-of-state electrical generation 

(CARB 2017a). The sources of GHG emissions in California include transportation, industry, electric 

power production from both in-state and out-of-state sources, residential and commercial activities, 

agriculture, high GWP substances, and recycling and waste. The California GHG emission source 

categories and their relative contributions in 2015 are presented in Table 4.7-2. 

Table 4.7-2 

GHG Emissions Sources in California 

Source Category Annual GHG Emissions (MMT CO2E)  Percent of Totala 

Transportation  164.63 37% 

Industrial uses 91.71 21% 

Electricity generationb 83.67 19% 

Residential and commercial uses 37.92 9% 

Agriculture 34.65 8% 

High GWP substances 19.05 4% 

Recycling and waste 8.73 2% 

Total 440.36 100% 

Source: CARB 2017a. 
Notes: Emissions reflect the 2015 California GHG inventory. 
MMT CO2E = million metric tons of carbon dioxide equivalent per year  

a Percentage of total has been rounded, and total may not sum due to rounding. 
b Includes emissions associated with imported electricity, which account for 33.74 MMT CO2E annually. 

During the 2000 to 2015 period, per-capita GHG emissions in California have continued to 

drop from a peak in 2001 of 14.0 MT per person to 11.3 MT per person in 2015, representing 

a 19% decrease. In addition, total GHG emissions in 2015 were 1.5 MMT CO2E less than 

2014 emissions (CARB 2017a). 

4.7.1.5 Potential Effects of Human Activity on Climate Change 

Globally, climate change has the potential to affect numerous environmental resources through 

uncertain impacts related to future air temperatures and precipitation patterns. The 2014 

Intergovernmental Panel on Climate Change Synthesis Report (IPCC 2014) indicated that 

warming of the climate system is unequivocal, and since the 1950s, many of the observed 

changes are unprecedented over decades to millennia. Signs that global climate change has 
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occurred include warming of the atmosphere and ocean, diminished amounts of snow and ice, 

rising sea levels, and ocean acidification (IPCC 2014). 

In California, climate change impacts have the potential to affect sea-level rise, agriculture, 

snowpack and water supply, forestry, wildfire risk, public health, frequency of severe weather 

events, and electricity demand and supply. The primary effect of global climate change has been 

a 0.2°C rise in average global tropospheric temperature per decade, determined from 

meteorological measurements worldwide between 1990 and 2005. Scientific modeling predicts 

that continued emissions of GHGs at or above current rates would induce more extreme climate 

changes during the twenty-first century than were observed during the twentieth century. A 

warming of about 0.2°C (0.36°F) per decade is projected, and there are identifiable signs that 

global warming could take place.  

Although climate change is driven by global atmospheric conditions, climate change impacts are 

felt locally. A scientific consensus confirms that climate change is already affecting California. 

The average temperatures in California have increased, leading to more extreme hot days and 

fewer cold nights. Shifts in the water cycle have been observed, with less winter precipitation 

falling as snow, and both snowmelt and rainwater running off earlier in the year. Sea levels have 

risen, and wildland fires are becoming more frequent and intense due to dry seasons that start 

earlier and end later (CAT 2010).  

An increase in annual average temperature is a reasonably foreseeable effect of climate change. 

Observed changes over the last several decades across the western United States reveal clear 

signals of climate change. Statewide average temperatures increased by about 1.7°F from 1895 to 

2011, and warming has been greatest in the Sierra Nevada (CCCC 2012). By 2050, California is 

projected to warm by approximately 2.7°F above 2000 averages, a threefold increase in the rate of 

warming over the last century. By 2100, average temperatures could increase by 4.1°F to 8.6°F, 

depending on emissions levels. Springtime warming—a critical influence on snowmelt—will be 

particularly pronounced. Summer temperatures will rise more than winter temperatures, and the 

increases will be greater in inland California, compared to the coast. Heat waves will be more 

frequent, hotter, and longer. There will be fewer extremely cold nights (CCCC 2012). A decline of 

Sierra Nevada snowpack, which accounts for approximately half of the surface water storage in 

California, by 30% to as much as 90% is predicted over the next 100 years (CAT 2010). 

Model projections for precipitation over California continue to show the Mediterranean pattern 

of wet winters and dry summers with seasonal, year-to-year, and decade-to-decade variability. 

For the first time, however, several of the improved climate models shift toward drier conditions 

by the mid-to-late twenty-first century in central, and most notably, Southern California. By the 

late century, all projections show drying, and half of them suggest 30-year average precipitation 

will decline by over 10% below the historical average (CCCC 2012).  
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A summary of current and future climate change impacts to resource areas in California, as discussed 

in the Safeguarding California: Reducing Climate Risk (CNRA 2014), is provided below.  

Agriculture. The impacts of climate change on the agricultural sector are far more severe than 

the typical variability in weather and precipitation patterns that occur year to year. Some of the 

specific challenges faced by the agricultural sector and farmers include more drastic and 

unpredictable precipitation and weather patterns; extreme weather events that range from severe 

flooding to extreme drought to destructive storm events; significant shifts in water availably and 

water quality; changes in pollinator lifecycles; temperature fluctuations, including extreme heat 

stress and decreased chill hours; increased risks from invasive species and weeds, agricultural 

pests, and plant diseases; and disruptions to the transportation and energy infrastructure 

supporting agricultural production. These challenges and associated short-term and long-term 

impacts can have both positive and negative effects on agricultural production. Nonetheless, it is 

predicted that current crop and livestock production will suffer long-term negative effects 

resulting in a substantial decrease in the agricultural sector if not managed or mitigated. 

Biodiversity and Habitat. The state’s extensive biodiversity stems from its varied climate and 

assorted landscapes, which have resulted in numerous habitats where species have evolved and 

adapted over time. Specific climate change challenges to biodiversity and habitat include species 

migration in response to climatic changes, range shift and novel combinations of species; 

pathogens, parasites and disease; invasive species; extinction risks; changes in the timing of 

seasonal life-cycle events; food web disruptions; threshold effects (i.e., a change in the 

ecosystem that results in a “tipping point” beyond which irreversible damage or loss has occurs). 

Habitat restoration, conservation, and resource management across California and through 

collaborative efforts amongst public, private and nonprofit agencies has assisted in the effort to 

fight climate change impacts on biodiversity and habitat. One of the key measures in these 

efforts is ensuring species’ ability to relocate as temperature and water availability fluctuate as a 

result of climate change based on geographic region.  

Energy. The energy sector provides California residents with a supply of reliable and affordable 

energy through a complex integrated system. Specific climate change challenges for the energy 

sector include temperature, fluctuating precipitation patterns, increasing extreme weather events 

and sea level rise. Increasing temperatures and reduced snowpack negatively impact the 

availability of a steady flow of snowmelt to hydroelectric reservoirs. Higher temperatures also 

reduce the capacity of thermal power plants since power plant cooling is less efficient at higher 

ambient temperatures. Increased temperatures will also increase electricity demand associated 

with air conditioning. Natural gas infrastructure in coastal California is threatened by sea level 

rise and extreme storm events.  

Forestry. Forests occupy approximately 33% of California’s 100 million acres and provide key 

benefits such as wildlife habitat, absorption of CO2, renewable energy and building materials. 
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The most significant climate change related risk to forests is accelerated risk of wildfire and more 

frequent and severe droughts. Droughts have resulted in more large-scale mortalities and combined 

with increasing temperatures have led to an overall increase in wildfire risks. Increased wildfire 

intensity subsequently increases public safety risks, property damage, fire suppression and 

emergency response costs, watershed and water quality impacts, and vegetation conversions. These 

factors contribute to decreased forest growth, geographic shifts in tree distribution, loss of fish and 

wildlife habitat and decreased carbon absorption. Climate change may result in increased 

establishment of non-native species, particularly in rangelands where invasive species are already a 

problem. Invasive species may be able to exploit temperature or precipitation changes, or quickly 

occupy areas denuded by fire, insect mortality or other climate change effects on vegetation. 

Ocean and Coastal Ecosystems and Resources. Sea level rise, changing ocean conditions, and 

other climate change stressors are likely to exacerbate long-standing challenges related to ocean 

and coastal ecosystems in addition to threatening people and infrastructure located along the 

California coastline and in coastal communities. Sea level rise in addition to more frequent and 

severe coastal storms and erosion are threatening vital infrastructure such as roads, bridges, 

power plants, ports and airports, gasoline pipes, and emergency facilities as well as negatively 

impacting the coastal recreational assets such as beaches and tidal wetlands. Water quality and 

ocean acidification threaten the abundance of seafood and other plant and wildlife habitats 

throughout California and globally.  

Public Health. Climate change can impact public health through various environmental changes and 

is the largest threat to human health in the twenty-first Century. Changes in precipitation patterns 

affect public health primarily through potential for altered water supplies, and extreme events such as 

heat, floods, droughts, and wildfires. Increased frequency, intensity, and duration of extreme heat and 

heat waves are likely to increase the risk of mortality due to heat related illness as well as exacerbate 

existing chronic health conditions. Other extreme weather events are likely to negatively impact air 

quality and increase or intensify respiratory illness such as asthma and allergies. Additional health 

effects that may be impacted by climate change include cardiovascular disease, vector-borne 

diseases, mental health impacts, and malnutrition injuries. Increased frequency of these ailments is 

likely to subsequently increase the direct risk of injury and/or mortality. 

Transportation. Residents of California rely on airports, seaports, public transportation and an 

extensive roadway network to gain access to destinations, goods and services. While the 

transportation industry is a source of GHG emissions, it is also vulnerable to climate change 

risks. Particularly, sea level rise and erosion threaten many coastal California roadways, airports, 

seaports, transit systems, bridge supports and energy and fueling infrastructure. Increasing 

temperatures and extended periods of extreme heat threaten the integrity of the roadways and rail 

lines. High temperatures cause the road surfaces to expand, which leads to increased pressure 

and pavement buckling. High temperatures can also cause rail breakages, which could lead to 
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train derailment. Other forms of extreme weather events, such as extreme storm events, can 

negatively impact infrastructure, which can impair movement of peoples and goods, or 

potentially block evacuation routes and emergency access roads. Increased wildfires, flooding, 

erosion risks, landslides, mudslides and rockslides can all profoundly impact the transportation 

system and pose a serious risk to public safety.  

Water. Water resources in California support residences, plants, wildlife, farmland, landscapes 

and ecosystems and bring trillions of dollars in economic activity. Climate change could 

seriously impact the timing, form, amount of precipitation, runoff patterns, and frequency and 

severity of precipitation events. Higher temperatures reduce the amount of snowpack and lead to 

earlier snowmelt, which can impact water supply availability, natural ecosystems and winter 

recreation. Water supply availability during the intense dry summer months is heavily dependent 

on the snowpack accumulated during the winter time. Increased risk of flooding has a variety of 

public health concerns including water quality, public safety, property damage, displacement and 

post-disaster mental health problems. Prolonged and intensified droughts can also negatively 

groundwater reserves and result in increased overdraft and subsidence. Droughts can also 

negatively impact agriculture and farmland throughout the state. The higher risk of wildfires can 

lead to increased erosion, which can negatively impact watersheds and result in poor water 

quality. Water temperatures are also prone to increase, which can negatively impact wildlife that 

rely on a specific range of temperatures for suitable habitat. 

4.7.2 Relevant Plans, Policies, and Ordinances 

GHG emissions are monitored through the efforts of various international, federal, state, 

regional, and local government agencies. The agencies work jointly and individually to reduce 

GHG emissions through legislation, regulations, planning, policy-making, education, and a 

variety of programs. The agencies responsible for regulating and improving the air quality within 

the City of Lincoln are discussed in the following text. 

4.7.2.1 Federal 

Massachusetts v. EPA. In Massachusetts v. EPA (April 2007), the U.S. Supreme Court directed 

the EPA administrator to determine whether GHG emissions from new motor vehicles cause or 

contribute to air pollution that may reasonably be anticipated to endanger public health or 

welfare, or whether the science is too uncertain to make a reasoned decision. In December 2009, 

the administrator signed a final rule with the following two distinct findings regarding GHGs 

under Section 202(a) of the federal Clean Air Act:  

 The Administrator found that elevated concentrations of GHGs—CO2, CH4, N2O, HFCs, 

PFCs, and SF6—in the atmosphere threaten the public health and welfare of current and 

future generations. This is the “endangerment finding.”  
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 The Administrator further found the combined emissions of GHGs—CO2, CH4, N2O, 

and HFCs—from new motor vehicles and new motor vehicle engines contribute to the 

GHG air pollution that endangers public health and welfare. This is the “cause or 

contribute finding.” 

These two findings were necessary to establish the foundation for regulation of GHGs from new 

motor vehicles as air pollutants under the Clean Air Act. 

Energy Independence and Security Act of 2007. The Energy Independence and Security Act 

of 2007 (December 2007), among other key measures, would do the following, which would aid 

in the reduction of national GHG emissions (EPA 2007):  

 Increase the supply of alternative fuel sources by setting a mandatory Renewable Fuel 

Standard requiring fuel producers to use at least 36 billion gallons of biofuel in 2022. 

 Set a target of 35 miles per gallon for the combined fleet of cars and light trucks by 

model year 2020, and directs National Highway Traffic Safety Administration (NHTSA) 

to establish a fuel economy program for medium- and heavy-duty trucks and create a 

separate fuel economy standard for work trucks. 

 Prescribe or revise standards affecting regional efficiency for heating and cooling 

products and procedures for new or amended standards, energy conservation, energy-

efficiency labeling for consumer electronic products, residential boiler efficiency, electric 

motor efficiency, and home appliances. 

Federal Vehicle Standards. In response to the U.S. Supreme Court ruling discussed above, the 

Bush Administration issued Executive Order 13432 in 2007 directing the EPA, the Department 

of Transportation, and the Department of Energy to establish regulations that reduce GHG 

emissions from motor vehicles, non-road vehicles, and non-road engines by 2008. In 2009, the 

NHTSA issued a final rule regulating fuel efficiency and GHG emissions from cars and light-

duty trucks for model year 2011, and in 2010, the EPA and NHTSA issued a final rule regulating 

cars and light-duty trucks for model years 2012–2016. 

In 2010, President Barack Obama issued a memorandum directing the Department of 

Transportation, Department of Energy, EPA, and NHTSA to establish additional standards 

regarding fuel efficiency and GHG reduction, clean fuels, and advanced vehicle infrastructure. In 

response to this directive, EPA and NHTSA proposed stringent, coordinated federal GHG and 

fuel economy standards for model years 2017–2025 light-duty vehicles. The proposed standards 

projected to achieve 163 grams per mile of CO2 in model year 2025, on an average industry 

fleet-wide basis, which is equivalent to 54.5 miles per gallon if this level were achieved solely 

through fuel efficiency. The final rule was adopted in 2012 for model years 2017–2021, and 

NHTSA intends to set standards for model years 2022–2025 in a future rulemaking. On January 
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12, 2017, the EPA finalized its decision to maintain the current greenhouse (GHG) emissions 

standards for model years 2022–2025 cars and light trucks (EPA 2017a). 

In addition to the regulations applicable to cars and light-duty trucks described above, in 2011, 

the EPA and NHTSA announced fuel economy and GHG standards for medium- and heavy-duty 

trucks for model years 2014–2018. The standards for CO2 emissions and fuel consumption are 

tailored to three main vehicle categories: combination tractors, heavy-duty pickup trucks and 

vans, and vocational vehicles. According to the EPA, this regulatory program will reduce GHG 

emissions and fuel consumption for the affected vehicles by 6%–23% over the 2010 baselines. 

In August 2016, the EPA and NHTSA announced the adoption of the phase two program related 

to the fuel economy and GHG standards for medium- and heavy-duty trucks. The phase two 

program will apply to vehicles with model year 2018 through 2027 for certain trailers, and model 

years 2021 through 2027 for semi-trucks, large pickup trucks, vans, and all types and sizes of 

buses and work trucks. The final standards are expected to lower CO2 emissions by 

approximately 1.1 billion MT and reduce oil consumption by up to 2 billion barrels over the 

lifetime of the vehicles sold under the program (EPA and NHTSA 2016). 

U.N. Framework Convention on Climate Change Pledge. On March 31, 2015, the State 

Department submitted the U.S. target to cut net GHG emissions to the United Nations 

Framework Convention on Climate Change (UNFCCC). The submission, referred to as an 

Intended Nationally Determined Contribution, is a formal statement of the U.S. target, 

announced in China last year, to reduce our emissions by 26%–28% below 2005 levels by 2025, 

and to make best efforts to reduce by 28% (C2ES 2016). The target reflects a planning process 

that examined opportunities under existing regulatory authorities to reduce emissions in 2025 of 

all GHGs from all sources in every economic sector. Several U.S. laws, as well as existing and 

proposed regulations thereunder, are relevant to the implementation of the U.S. target, including 

the Clean Air Act (42 U.S.C. 7401 et seq.), the Energy Policy Act (42 U.S.C. 13201 et seq.), and 

the Energy Independence and Security Act (42 U.S.C. 17001 et seq.). 

Clean Power Plan and New Source Performance Standards for Electric Generating Units. 

On October 23, 2015, EPA published a final rule (effective December 22, 2015) establishing the 

Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility 

Generating Units (80 FR 64510–64660), also known as the Clean Power Plan. These guidelines 

prescribe how states must develop plans to reduce GHG emissions from existing fossil-fuel-fired 

electric generating units. The guidelines establish CO2 emission performance rates representing 

the best system of emission reduction for two subcategories of existing fossil-fuel-fired electric 

generating units: (1) fossil-fuel-fired electric utility steam-generating units, and (2) stationary 

combustion turbines. Concurrently, the EPA published a final rule (effective October 23, 2015) 

establishing Standards of Performance for Greenhouse Gas Emissions from New, Modified, and 


