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DISCLAIMER

The information contained in the Nevada Statewide Greenhouse Gas Inventory and Projections,
1990-2020 report is for public use; every effort has been made to ensure its accuracy. The
information presented is as timely and accurate as practicable; no expressed or implied
guarantees are made. Scenarios of potential future electrical generation that are presented in the
section on Electrical Generation Sector Emissions are for informational purposes only and do not
constitute any endorsement or implied preference. Information contained herein may be freely
distributed and used for noncommercial, scientific, and educational purposes.

Inquiries made in reference to this report should be directed to:

Bureau of Air Quality Planning

901 South Stewart Street, Suite 4001
Carson City, Nevada 89701-5249
Telephone: (775) 687-4670
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ACRONYMS AND ABBREVIATIONS

AEO - Annual Energy Outlook

Ag — Agriculture

BLM - United States Bureau of Land Management
BOD - Biochemical Oxygen Demand

BTU — British thermal unit

CaCO3 — Calcium Carbonate

CBM - Coal Bed Methane

CCS - Center for Climate Strategies

CFCs — Chlorofluorocarbons

CH, — Methane

CNG - Compressed Natural Gas

CO - Carbon Monoxide

CO, — Carbon Dioxide

CO,e — Carbon Dioxide equivalent

CRP - Federal Conservation Reserve Program
DAQEM - Department of Air Quality and Environmental Management
DSM - Demand-Side Management

EEC - Ely Energy Center

eGRID — US EPA’s Emissions & Generation Resource Integrated Database
EGU - Electricity Generating Unit

EIA — US DOE Energy Information Administration
EIIP — Emissions Inventory Improvement Program
Eq. — Equivalent

FAA - Federal Aviation Administration

FIA — Forest Inventory and Analysis

GDP - Gross Domestic Product

GHG - Greenhouse Gases

GSP — Gross State Product

GWh — Gigawatt-hour

HFCs — Hydrofluorocarbons

HNO; — Nitric Acid

IPCC - Intergovernmental Panel on Climate Change
kWh — Kilowatt-hour

LF - Landfill

LFGTE - Landfill Gas Collection System and Landfill-Gas-to-Energy
LMOP - Landfill Methane Outreach Program

LNG - Liquefied Natural Gas

LPG - Liquefied Petroleum Gas

Mt - Metric ton (equivalent to 1.102 short tons)
MMcf — Million cubic feet

MMt — Million Metric tons

MMtCO.e — Million Metric tons Carbon Dioxide equivalent
MPO - Metropolitan Planning Organization

MSW — Municipal Solid Waste

MW — Megawatt
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NDOT - Nevada Department of Transportation

NDEP — Nevada Division of Environmental Protection
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PUCN - Public Utilities Commission of Nevada

PV - Photovoltaic

RCI - Residential, Commercial, and Industrial
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EXECUTIVE SUMMARY

The summary presents a historical and projected State-wide GHG emissions inventory,
including a comparison of Nevada’s emissions to U.S. emissions, and observations
concerning state GHG emission trends and estimation uncertainties. The section
concludes with a summary table showing both historic and projected emissions estimates
based on the contribution of each emissions sector.

Analysis of Nevada’s GHG emissions indicate that for 2005, the most recent year of
historical data, Nevada’s statewide emissions totaled approximately 56.3 million metric
tons of carbon-dioxide equivalent (MMtCO,e) emissions, an amount approximately equal
to 0.8% of total U.S. GHG emissions in that year."! CO, represented approximately 91%
of Nevada’s GHG emissions, with CH4 NO, and HFCs/PFCs representing
approximately 4%, 3%, and 2%, respectively. SFg emissions accounted for less than
0.5% of total emissions in 2005.

Together, the combustion of fossil fuels for electrical generation and transportation
accounted for approximately 78% of Nevada’s gross GHG emissions in 2005.
Emissions in the residential, commercial and industrial sectors, most of which are
associated with space and process heating, constituted approximately 12% of total
emissions. Industrial process emissions (derived from non-combustion based emissions)
comprised another 5% of emissions in 2005, and the emissions associated with
agriculture, landfills and wastewater management facilities, and emissions from the fossil
fuel industry together accounted for the remaining 6%.

Although the 2005 electrical generation and transportation sectors are the principal GHG
emissions sources in Nevada and nationally (see Figure ES.1), electrical generation sector
emissions in Nevada comprise a much higher percentage (48% to 32%) of total emissions
than they do nationally. Nevada’s transportation emissions also constitute a higher
percentage than the national average (30% to 26%). These higher values are offset by
lower emissions from Nevada’s industrial fuel use and agriculture sectors.

Figure ES.1 Gross GHG Emissions by Sector in 2005, Nevada and U.S.
Nevada uS

Transport Industrial
30%0 Process
5%

Transport Industrial
26% Process
5%

Res/Com Waste
Fuel Use 2046 Res/Com Waste
7% Fuel Use 4%

. Agric. 9% .
Industrial 3% Agric.
Fuel Use 7%

5% Industrial
Fuel Use

Fossil
Fuel Ind.
1%

14%

Electrical Fossil
Gen. Fuel Ind.
48% (CH4) 3%

Electricity
32%

United States emissions estimates are drawn from US EPA 2007. Inventory of US Greenhouse gas
Emissions and Sinks: 1990-2005.

ES-1
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Trends in annual GHG emissions over the historic and projected emissions periods by
source sector are shown in Figure ES.2. These emissions include all six GHGs (carbon
dioxide (CO;), methane (CH,), nitrous oxide (N»O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulfur hexafluoride (HFg)), in carbon dioxide equivalents.
Between 1990-2005, Nevada’s emissions grew from 34.1 MMtCOe to 56.3 MMtCO.e,
for an increase of approximately 65%, as compared to 16.3% growth in U.S. GHG
emissions during the same period. The emissions increase was largely driven by
Nevada’s rapid population growth over the same period. Electricity generation and
transportation were the two sectors responsible for the majority of the growth in GHG
emissions during the last eighteen years.

GHG emissions are expected to increase at a more rapid rate during the projection period,
to a total of 78.4 MMtCO,e by 2020, due to increased electricity production; however,
future trends in electrical generation are based on a variety of highly volatile factors.
Changes to Nevada's generation infrastructure depend on factors ranging from the cost of
new generation and construction, to potential costs of environmental regulations, to
tightening credit markets. This uncertainty reduces the degree of confidence in forecasts
of future electricity generation emissions. In order to better assess the potential range of
emissions, seven different hypothetical scenarios were created and analyzed. The
scenarios were selected to include a wide range of possible options: from the
construction of no new coal-fired plants to multiple new coal-fired power plants, and
include new natural gas plants and the retirement of older coal-fired units. The State-
required integrated resource planning (IRP) analysis, used to ensure that future supplies
of energy are adequate to meet consumer demand, was used as the base-line for all the
projection scenarios and is included in Figure ES.2 and Table ES.1. The results for each
of the other scenarios are presented in the Electricity Section. Emissions are expected to
increase under all scenarios.

Figure ES.2 Trends in Annual Nevada Gross GHG Emissions by Sector, 1990-2020

MMtCO2e

1990 1995 2000 2005 2010 2015 2020

Year

O Electric Sector (Production-Based) W Transportation
ORCI Fuel Use O Industrial Process
M Fossil Fuel Industry O Agriculture

W Waste Management
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A breakdown of net growth in emissions by sector shows that not only are transportation
and electric generation the largest producers of GHG in the State, but they are also the
sectors that are projected to experience the most future growth. Figure ES.3 shows the
net growth in sector emissions, in MMtCO.e/yr, during both the historic period (1990-
2005) and the projection period (2005-2020). The historic bars (green) represent the net
increase in emissions from 1990 to 2005, while the forecast bars (blue) represent the
expected net gain from 2005 to 2020. The hatched bar represents the variation associated
with the different projection scenarios evaluated for the electrical generation sector.
Nevada contains two areas, forested lands and agricultural soils, which are estimated to
be net sinks (sources of stored or sequestered carbon) for GHG emissions, accounting for
approximately -5 MMtCO.e/yr (these sequestration rates are assumed to remain constant
over time and are not included in Figure ES.3).

Figure ES.3 Sector Contributions to Gross Emissions Growth in
Nevada, 1990-2020: Historical Growth and
Projections of Future Emissions

Waste Management ‘
[0 1820-2005
W 2005-2020
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1.0 INTRODUCTION

1.1 OVERVIEW

During the 2007 Nevada Legislative Session, the legislature passed Senate Bill 422,
which is now codified in Nevada Revised Statutes Chapter 445B.137 and 445B.380.
NRS 445B.380 requires that a statewide greenhouse gas (GHG) inventory be prepared
and issued, at least every four years beginning in 2008. It further stipulates that the report
includes the origin, types and amounts of greenhouse gases emitted throughout the State,
and all supporting analyses and documentation.

This report presents a comprehensive inventory of all GHG emissions associated with
activities in Nevada. It includes all six GHGs covered by the US and other national
inventories: carbon dioxide (CO,;), methane (CH4), nitrous oxide (N20),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFe).
The different relative potentials to produce the greenhouse affect by gases other than
carbon dioxide can be accounted for by converting the emission levels of those five gases
into an equivalent amount of CO,. Emissions of all these GHGs are presented using a
common metric, CO,-equivalent (CO,e), which indicates the relative contribution of each
gas to its global warming potential.

In most cases, historical emissions estimates were available from 1990 through 2005,
with projections of future GHG emissions calculated to 2020 (here referred to as
reference case projections’). The projections are based on a compilation of various
existing projections of electricity generation, other stationary and mobile fuel uses, and
non-energy GHG-emitting activities. Assumptions associated with the emissions sector
projections are described in detail throughout the report.

The report is organized into chapters covering each of the economic sectors that produce
GHGs, consistent with the spring 2007 GHG Inventory prepared for Nevada by the
Center for Climate Strategies (CCS).> Emphasis was placed on updating the three most
significant GHG emitting sectors in Nevada: electrical generation, transportation, and the
combined residential, commercial and industrial (RCI) sectors. Together these three
sectors comprise over 90% of total GHG emissions generated in the State. The electricity
generation sector is perhaps the most dynamic sector due to the amount of new
generation capacity currently being proposed. Since the remaining sectors represent a
much smaller portion of the overall inventory, they were not updated substantially from
what was presented in the 2007 CCS report.

“Reference Case” is similar to the term “base year” used in criteria pollutant inventories. However, it
also generally contains both a most current year estimate (e.g., 2005) as well as estimates for historical
years (1990, etc.). Projections from this reference case are made to future years based on business-as-
usual assumptions of future year source activity.

The Center for Climate Strategies, spring 2007, Nevada Greenhouse Gas Inventory and Reference
Case Projections, 1990-2020.
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1.2 APPROACH, DATA & GENERAL METHODOLOGY

The principal goal of the sector inventories and reference case projections is to provide a
general understanding of Nevada’s historical, current, and projected GHG emissions. In
most cases, the approach followed was the same as that used by the United States
Environmental Protection Agency (US EPA) in its national GHG emissions inventory
and those suggested in its guidelines for States*® for emissions accounting in historical
inventories. These inventory guidelines were based on the guidelines developed by the
Intergovernmental Panel on Climate Change, an international organization responsible
for coordinating methods for national GHG inventories.® US EPA tools were used as a
starting point for all inventories and projections. Initial estimates created by these EPA
tools were augmented and/or revised as more accurate state- and local-level data became
available. The key sources of emissions data are shown in Table 1.1. The table provides
the descriptions of the data provided by each source and how each data set was used for
creation of the inventory and projections. In gathering the data and in cases where data
sources conflicted, the highest priority was placed on local and state data and analyses,
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Table 1.1 Key Sources for Nevada Data, Inventory Methods, and Growth Rates

Source

Information provided

Use of Information in this
Analysis

US EPA State
Greenhouse Gas
Inventory Tool (SIT)

US EPA SIT is a collection of linked
spreadsheets designed to help users
develop State GHG inventories. US
EPA SIT contains default data for each
State for most of the information
required for an inventory. The SIT
methods are based on the methods
provided in the Volume 8 document
series published by the Emissions
Inventory Improvement Program
(http://www.epa.gov/ttn/chief/eiip/te
chreport/volume08/index.html).

Where not indicated otherwise, SIT
is used to calculate emissions from
residential/commercial/industrial
fuel combustion, transportation,
industrial processes, agriculture and
forestry, and waste. SIT emission
factors (CO,, CH4 and N,O per
BTU consumed) were used to
calculate energy use emissions.

US DOE Energy
Information
Administration (EIA)
State Energy Data
System (SEDS)

EIA SEDS provides energy use data in
each State, annually through calendar
year 2005.

EIA SEDS is the source for most
energy use data. However, the
NDEP used more recent data for
electricity and natural gas
consumption (including natural gas
for vehicle fuel) from EIA for years
after 2005. Emission factors from
US EPA SIT were used to calculate
energy use emissions.

US DOE Energy
Information
Administration Annual
Energy Outlook 2008
(AEO2008)

EIA AEO2008 projects energy supply
and demand for the U.S. from 2005 to
2030 based on reference case, “business
as usual” conditions. Various energy
consumption associated metrics are
estimated on a regional basis. Nevada is
included in the Mountain Census region
(AZ, CO, ID, MT, NM, NV, UT, and
WY).

EIA AEO2008 is used to project
changes in per capita (residential)
and per employee
(commercial/industrial) energy
consumption.

American Gas
Association — Gas
Facts

Natural gas transmission and
distribution pipeline mileage.

Pipeline mileage from Gas Facts
used with SIT to estimate natural
gas transmission and distribution
emissions.

US EPA Landfill
Methane Outreach
Program (LMOP)

LMOP provides landfill waste-in-place
data.

Waste-in-place data are used to
estimate annual disposal rate, which
was used with SIT to estimate
emissions from solid waste.

US Forest Service

Data on forest carbon stocks for
multiple years.

Data are used to calculate carbon
dioxide flux over time (terrestrial
CO, sequestration in forested areas)

USDA National
Agricultural Statistics
Service (NASS)

USDA NASS provides data on crops
and livestock.

Crop production data are used to
estimate agricultural residue and
agricultural soils emissions;
livestock population data are used to
estimate manure and enteric
fermentation emissions
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2.0 ELECTRICAL GENERATION SECTOR EMISSIONS

2.1 OVERVIEW

The electrical generation sector represents the largest source of GHG emissions in the state,
accounting for approximately 46.6% of emissions produced in the state in 2005, the most recent
year for which multi-sector historical emissions data was available. Sector emissions occur as a
result of the combustion of fossil fuel at electrical generating facilities located both in and
outside of the state. Carbon dioxide (CO,) represented more than 99.5% of total sector
emissions, with methane (CH,) and nitrous oxide (N,O) CO,-equivalent emissions comprising
the balance.

The electrical generation sector emissions are estimated in two ways. The first is an accounting
of production-based emissions, i.e. the GHG emissions from power plants located in Nevada.
The second estimation method is the accounting of consumption-based emissions, referring
instead to the quantity of emissions related to the electricity actually consumed in Nevada,
regardless of whether generated in the state or imported. Consumption-based emissions
accounting can be used to track the influence of factors such as price changes in the cost of
energy and/or the effectiveness of consumer programs designed to reduce electricity
consumption.

The inventory of historic sector GHG emissions (1990-2006) indicates that coal-fired electricity
generation was the predominant source of emissions through the end of 2005. During the
historical period, this sector’s emissions continued to increase through 2005 from 16.9
MMtCOze in 1990 to 26.2 MMtCO-e by the end of 2005. These increases were due primarily to
increases in natural gas-fired generation. For 2006, with the temporary closure of Nevada’s
largest coal-fired power plant, the Mohave Generating Station, Nevada’s GHG emissions from
the electricity sector decreased by approximately 36%, reducing total state-wide GHG emissions
by 16.7%. Primarily as a result of the increase in natural gas-fired generation, and further
affected by the shut down of Mohave, the carbon intensity of Nevada’s electricity generation
showed an unusually steep decline during this period. Generation carbon intensity is defined as
the pounds of carbon dioxide equivalent emitted per megawatt-hour of electricity generated
(IbsCO2e/MWh).  Carbon intensity dropped approximately 39% from an estimated 1,854
IbsCO,e/MWh in 1990 to 1,135 IbsCO.e/MWh by the end of 2006.

Not all of the electrical power used in Nevada is generated within the State. Nevada is currently
a net importer of electricity, with approximately 30% of the total power consumed coming from
generation outside of the state. Prior to 2000, the State of Nevada energy policy promoted a
50/50 power mix of generation to imports. Since 2000, the PUCN is promoting an 80/20 power
mix. This shift toward energy independence has the potential to significantly impact overall
emission of greenhouse gases and Nevada’s carbon intensity.

There are a number of significant changes to the current electricity generation infrastructure that
have been proposed, including a number of new facilities, modifications to existing facilities, and
retirements of existing units and power plants. This uncertainty makes it difficult to forecast,
with a high degree of confidence, future production-based emissions (those related only to
electricity produced in Nevada, regardless of where it is consumed). It is equally difficult to
forecast net-consumption-based sector emissions (those related to in-state and imported
electricity that is consumed in Nevada) because in addition to the potential changes in in-state
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electricity generation infrastructure, the many sources of out-of-state electrical power are
difficult to track and predict as well. The determination of which plants are constructed will
likely be influenced by many factors as documented by the Nevada Public Utilities Commission
(PUCN).” These uncertainties include economic factors such as the cost of new generation, cost
of new construction, generation fuel costs, potential costs of environmental regulations, and
tightening credit markets.

In order to better assess the full scope of potential future emissions resulting from proposed
changes to Nevada’s electrical generation infrastructure, seven hypothetical emission scenarios
were analyzed. Each of these GHG emissions scenarios project that total electrical generation
sector emissions will continue to increase. The specific amount will largely depend upon the
amount of added generation capacity, fuel type, and capacity factor. As an example, emission
Scenario 1 (refer to Table 2.3) was based on state-required integrated resource planning (IRP)
analysis used to ensure that future supplies of energy are adequate to meet consumer demand.
The IRP analysis was used for Scenario 1 because it provided a logical foundation upon which to
project future emissions based upon future electricity generation requirements. Total estimated
production-based emissions under Scenario 1 are projected to increase from 16.2 million metric
tons of carbon dioxide equivalent (MMtCO,e) in 2006 to 36.0 MMtCO.e in 2020; an increase of
nearly 122%. When viewed from the perspective of consumption-based emissions, Scenario 1
results in a projected increase of 23% from 22.7 MMtCO,e in 2006 to 27.9 MMtCO.e in 2020.

The remaining six scenarios represent different combinations of added coal-fired electrical
generation plants, generation unit retirements, and the restart of the Mohave Generating Station
with natural gas-fired generation units. The projected increased production-based GHG
emissions range from an increase of 37.3 MMtCO.e by 2020 if all proposed coal-fired projects
are built (a 230% increase from 2006 levels using Scenario 4) to an increase of 10.5 MMtCO,e
by 2020 if no new coal fired plants are constructed, combined with the continued operation of
the Reid Gardner units 1, 2, and 3 (a 65% increase using Scenario 5).

Consumption-based emissions are also expected to increase under all scenarios; however, as
expected the increases are less dramatic than those projected using a production-based approach.
These emission increases during the period 2006 to 2020 range from 40% under Scenario 4 to
only 8% using Scenario 5. It is expected that compliance with Nevada’s renewable portfolio
standard (RPS), which will increase the amount of electricity generated from renewable energy
resources and lead to further implementation of energy efficiency and conservation measures,
will in turn reduce total electrical generation emissions by approximately three MMtCO.e by the
year 2020.

Finally, the carbon intensity (GHG emissions per megawatt-hour of electrical generation) of
Nevada’s electrical generation has steadily decreased since 1990. This is due primarily to the
marked increase in natural gas-fired generation, along with the temporary closure of the coal-
fired Mohave Generating Station at the end of 2005 - an event that resulted in an
uncharacteristically large and potentially unsustainable reduction in carbon intensity. While
measures implemented by the power industry to meet RPS requirements are expected to assist in
lowering Nevada’s carbon intensity, that number is expected to continue to change due to a

" Order issued in NPC and SPPC IRP action plan filings, docket numbers 08-05014 and 08-05015, p. 46
(http://pucwebl state.nv.us/pucn/Dktinfo.aspx?Util=Electric).
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number of factors such as population growth, the fuel portfolio and the shift in the energy policy
to promote more power independence.
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2.2 METHODOLOGY
2.2.1 Estimation of Historic Emissions

Historical sector emissions were calculated using fossil fuel consumption data, for the period of
1990-2006, available through the EIA. Electrical generation emissions for this period were
estimated using the methods provided in the U.S. EPA’s Emissions Inventory Improvement
Program (EIIP) guidance document for this sector as referenced in Table 1.1 of Section 1 of this
report. Estimated CO, emissions from fossil fuel combustion were calculated by multiplying
energy consumption by carbon content coefficients for each fuel. These quantities were then
multiplied by the combustion efficiency (i.e. the fuel-specific percentage of carbon oxidized
during combustion). The resulting fuel emission values, in pounds of carbon, were then
converted to million metric tons of carbon equivalent (MMtCOe).

The general formula used for converting sector energy consumption to MMtCO-e is as follows:

BillionBtuConsumed * EmissionFactor (IbsC / MillionBtu) * CombustionEfficiency(%) = Emssions(shorttonscarbon)
Emissions(shorttonscarbon)*0.9072*1/1000000 = MMtCO2e

Equation Legend:
Billion Btu consumed refers to the total heat content of the applicable fuel

Emission factor refers to the conversion factor used to convert total heat content of the quantity of fuel consumed to
pounds of carbon

Combustion efficiency refers to the percentage completeness of the combustion of the applicable fuel

0.9072 is a constant used to convert from short tons to metric tons.

Three additional data sources were used in developing the historic inventory of electrical sector
emissions. Data available through the U.S. EPA’s Clean Air Markets Database (CAMD) were
used to compare the CO, emissions from individual power plants over 25 MW in generation
capacity. Data from the State Energy Data Tables in the EIA’s Electric Power Annual (2006), an
annual report of the electricity industry, provided electricity generation and associated GHG
emissions from Nevada power plants through 2006. Data concerning statewide historic and
projected electricity sales forecasts were provided by the Public Utilities Commission of Nevada
(PUCN). The electricity sales data were used to estimate emissions related to electricity exports
and imports.

The methodology and data sources used to estimate the historic inventory of electrical sector
emissions is essentially the same as that used by CCS in the development of its 2007 Nevada
Greenhouse Gas Inventory and Reference Case Projections, 1990-2020 baseline report. Any
differences in this report are attributable to the use of corrected and/or updated energy
consumption data subsequently released by the EIA, and the use of modified emission factors
incorporated into the 2007 update to the EPA’s SIT emissions estimation software tool.
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2.2.2 Estimation of Projected Production-Based Emissions

The estimation of projected emissions for the period of 2007-2020 was based on the fuel type
and capacity of electrical generating plants proposed for construction during the projection
period. These include all coal and natural gas fired plants proposed by NV Energy (formerly
known as Nevada Power and Sierra Pacific Power companies, prior to their Fall, 2008 merger),
the two coal-fired independent power plants known as the White Pine Energy Station and the
Toquop Energy Project, and the possible restart of the Mohave Generating Station fired only by
natural gas. The emissions analysis was based on data provided by plant developers for plants
currently undergoing air quality permitting, as well as proposed generation capacity additions as
taken directly from NV Energy’s generation plant planning documents.

These planning documents were submitted to the Nevada Public Utilities Commission (PUCN)
in compliance with Nevada’s utility integrated resource planning requirements. Planning
information used for making emissions projections is contained in the loads and resources tables
(low load forecast) included in Nevada Power Company’s eighth amendment to the action plan
of its 2007-2026 integrated resource plan (IRP), and Sierra Pacific Power Company’s third
amendment to its 2008-2027 IRP. As Nevada’s IRP requirements necessitate the use of
sophisticated economic modeling to forecast future in-state electricity demand, reliance on
Nevada’s 