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Disclaimers

The information contained in the Nevada Staeie Greenhouse Gas Inventory and Projections, -29080
report is for public use; every effort has been made to ensure its acciaynformationpresented is asmely
and accurate as practicable; no expressed or implied guarantees are made. Indoroa@itained 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
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Executive Summary

¢CKS Fylfeaira 27T bSeateRihaliaér 2000 (the nHF fecerd fedryish dadtagarsA
available forall the considered GHG sources) statewipessGHG emissions.e., without accounting

for the carbon sequestered by the forest sectmaled 45 million metric tons of carboiwlioxide
equivalents (MMtCgeq) and net GHG emissions (i.e., including the $osénk) totaled39 MMtCQeq
(Figure ES1 and Table EFbr the same year, total gross anet emission for U.S. totalegl822 and
5,747 MMtCQeq, respectively. Therefore, both net agthss GHG emissions in Nevada accounted for
0.7% of total national emissions.

Figure ESIfotal statewide annual emissions (MMtGEx) from 1990 to 2010. Total gross emissions are disaggregated by
economic sectors. The black dashed line is the net totahaal emissions (gross total minus forest absorption). Emissions
from the forestry sector are shown only during those years when this sector positively contributed to an increase of
aGF0S6ARS DID Syraarzyao ¢KS wWwSkedwotheticd QHCLIMiBKIDMS 2ht refeWablé
power generation in Nevada would cause if converted into fossil fbelsed generation.

Renewable

Forest source

s Agriculture

mmmmm \Vaste

mmmmmm |ndustrial Processes
mmmmm Fossil Fuel Industry
mmmmm Electricity

mmmm |Industrial Fuel Use

mmmmmm Transportation

mmmmmm Commercial

O MO0 A DO Q = Residential

n o A\ O
@q@qq@q@q qqeq 5 o,o, o5 Qoq’ I

e a» o et Total

GHG emissions were dominated by,C&% on average for the entire 192010 period, 87% in 2010),
followed by CH(11%on average, 8% in 2010),M™ (4% on average, 2% in 2010) and HFCs, PFCsand SF
(2% on average, 3% in 2010). Electrical power generation and transportation sectors were responsible
for the large majority of GHG emissions in Nevada, with 38% and 34%tofahemissions,

respectivelyin 2010(Figure ES1 and Table ES'he commercial and residential sector contributed with
10%, and industrial sector with 12%. Agriculture and waste management accounted for the residual 6%
(Figure ES1 and Table ESlgvaddorests sequestered about 13% of the togabssemissions in 2010.
Thesignificantcontribution of the electricity generation and transportation sectors to total GHG
emissions is confirmed at national level, with thés® sectors contributing 61% d¢dtal U.S. GHG
emissions. However, there are significant differences between Nevada and U.S. in the relative
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contribution of each economic sect@figure ES2)n particular, the tansportation contribution was
larger in Neada than in U.S. (34% vs. 27%¢;industrial sector (power generatiomonenergy related
processes, and fosdilel industry) contributed 12%f total emission in Nevada and 21% in Ul t
agriculture sector contributed 3%f total emissions in Nevada and 7% in U.S.

Figure ESZRelativecontribution of each economic sector to total GHG emissions in Nevada and in the USA for the yea
In this graph, the industrial sector includes GHG emission from industrial fossil fuel burning, industrial processes, aihd -
fuel industry. Emissios from waste management are included in each of the economic sector. Individually, the waste
management sector contributed to 1.9% of total national emissions and 3% of Nevada emissions, in 2010.

Residential
5%

Commercial Residential
6% 7%

Agriculture
3%

Industry
12%

Nevada 2010 USA 2010
Total net emission: 39 MMtCO  ,eq Total net emission : 5,747 MMtCO ,€q

From an historical perspective, gross GHG emissas®with a pace of about 1.5 MMtCO2 pgear

from 1990 to 2005, but this trend reverted in 2006 and emissions started declining with a pace of about
-1.8 MMtCQ peryear(Figure ES1 and Table ESTh)js change was mainly caused by the
decommissioning ahe coatbased Mohave Generating Station in 2006 and by the economic downturn
that caused reduction in economic growth and hence emissions from all the economic sectors between
2007 and 2010. Historical data also underlines a substantial reduction ieltteve contribution of the
electricity generation in Nevada, which went from 49%990 to 38% in 2010, despite a constant
increase in electricity consumption between 1990 and 2007. The decommissioning of tirasedl

Mohave Generating Station and adi@e in emission factors, likely linked to a gradual chandessil

fuel used for power generation (e.g. from coal to natural gas) were the main causes for this shift. As
total emissions in the electricity sector decreased, the contribution of the frartation sector to

Nevada emissions increased from 28% in 1990 to 34% in 2010. The contribution of all other economic
sectors did not substantially changed over the period of this report, with the exception of the
Residential and Commercial sectors, whiombined went from 7% in 1990 to 10% in 2010.

GHG emissions in Nevada are expected to regain a positive trend in the years following 2010 and
increase during the projection period (202030) with an average pace of about 0.3 MMt@@ér year
(Figure ES3This trend will be mainly supported by a moderate population and economic growth. Total
gross emissions are expected to reach 53 MMtCthe year 203@Table ES1However, emissions in

12



Nevada Statewide Greenhouse Gas Inventory and Projed9@@2030

the electricity generation sector are expected to maintain a negatlbeit very small, trend, caused by

the relative lowto-Y 2 RSNJ 4SS SO02y2YAO FyR LRLMzZ FGA2y INRBgGKA
(e.g., natural gas and renewables). As a result, the transportation se@mpected tdecome the

largest contribtior of GHG emissions in Nevada in the early part of the projection period and reach 39%

of total gross emissions by 2030 (versus 32% of the electricity generation,seEabbe E91

Figure ES3fotal statewideprojected annual emissionfrom 2011 to 2030.Total emissions are disaggregated by economic
sectors. The black dashed line is the net total annual emissions (gross total minus forest absorption). Emissions from tl
forestry sector are shown only during those years when this sector positively contgl to an increase of statewide GHG
emissions. The white vertical bar marks the end of historical data and the beginning of projections.

60 Ao
— s Agriculture
- 55
&-’ 50 m— \Vaste
8 45 mmmmm Industrial Processes
= 40
= 35 mmmmm Fossil Fuel Industry
= 30
~ mmmmm Electricity
g 25
‘w20 mmmm Industrial Fuel Use
[%2]
g 15 s Transportation
w 10

mmmmmm Commercial

mmmmm Residential

'ﬁ) 'I/bor{/\ QQI%QQ?, 0’50 e» e» o Net Total

Table ESINevada Historical and Projected Emissions by Sector. The industrial sector includes emissions fr@an pow
generation, industrial processes, and the fossil fuel industry. Forest sink was positive in 2005 due to very large wild fires

which offset carbon sequestration. All emissions are in MMt&@ and totals may not equal exact sum of subtotals due to
independent rounding.

| Sector 1990 1995 | 2000 | 2005 2010 2015 | 2020 2025 | 2030 |
Power Generation 16.9 18.3 248 26.2 16.7 16.0 16.6 15.5 16.7
Coal 153 14.9 18.1 18.1 71 8.1 8.0 8.1 8.1
Natural Gas 13 3.4 6.6 8.1 9.6 7.8 8.6 7.4 8.5
oil 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Transportation 98 12.0 15.1 173 15.3 17.7 185 19.3 207
Industrial 3.6 4.9 5.0 5.6 55 5.4 5.8 6.1 6.4
Esz?ne::'c?;a”d 23 238 35 40 42 4.4 46 47 48
Agriculture 13 14 15 15 14 14 1.4 13 13
Waste 08 11 12 1.2 15 18 21 25 3.0
;?T:zsi:::s 347 40.4 51.1 57.7 446 46.7 49.0 495 52.9
Forest Sink 63 64 43 19 56 45 45 45 45
gisl:'oerfs 28.4 34.0 468 57.7 39.0 422 446 450 48.4
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1 Introduction

1.1 Overview

During the 2007 Newn 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 emeygéos beginning in 2008. It
further stipulates that the report must include the origin, types and amounts of greenhouse gases
emitted throughout the State, and all supporting analyses and documentation. The first report of this
serieswas releasedinnny FyR Ay Of dZRSR (KS Fylfteaira 2'F bSOl RI
Like the previous report, this current, second, report presents a comprehensive inventory of all GHG
emissions associated with human activities in Nevada. It includes all sixcG¥E=d by the US and

other national and international inventories: carbon dioxide {C@ethane (CkJ, nitrous oxide (bD),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluog)deTt&Se gases have
characteristic global warmgnpotentials (GWP) and therefore contribute differently to the overall
atmospheric greenhouse effect. GWP is used to derive a common metgice@ialent (Cgeq),

which uses the GWP of €85 a reference unit. The use of £@allows estimating and agparing total

GHG emissions from sources emitting different GHG gases. The 2012 report covers the period from
1990 to 2010 (historical and current emissions), and projects future emissions to 2030. It is important to
notice that historical emissions reged in the 2012 inventory maslightlydiffer from those reported in

the 2008 inventory. Thisay bebecause oimprovedmethodologiesrevised datasets, and differences

in recommendations and assumptions adopted in the two reports.

The 2012 report isrganized into chapters covering each of the economic sectors that produce GHGs:

Electrical Generation from fosduel burning

Residential, Commercial, and Industrial (R@)ationary emissions from fosilel burning only
Fossiffuel industry (e.g.coal and natural gas production and distribution)

Industrial Processes (i.e., all renergy related activities)

Transportationg Mobile emissions from fossil fuel burning

Agriculturec All nonenergy related activities

Waste management

Land Use, Landse change, Forestry

=A =4 =4 4 -4 -4 - -9

The presence (or absence) of specific activities in each sector largely determine the type of GHG
SYAGGSR® C2NI AyailyOSs 06801 dad y2 AAIYAFAOLYG | v2
neither CQnor NO are released bihe waste management sectofablel.1 summarizes the type of

GHG emissions that each economic sector in Nevada is expected to release.

! Nevada Statewide Greenhouse Gas Emissions Inventory and Projection20P890
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Tablel.1: Type of GHG emissions releasegldach economic sector in Nevada. A green box indicates that the specific GHG is
releasedby the economic sectar

\ Sector CQ | CH | N,O | HFCS PFCs SF6 |
Electrical Generation

Residential, Commercial, Industrial
(fossil fuel burning for energielated adivities)

Fossil fuel Industry

Industrial Processes *
(nonrenergy related activities)

Transportation
Agriculture
Waste Management

Land Use, Landse Change, arigorestry
CQ can beemittedinto the atmoghereand sequestereffom the atmospherén this sector
HFCs, PFCs, and 8F6grouped together in this sector

*

1.2 Approach, Datasets, and General Methodology

¢CKS LINAYOALI t 3A2Ff 2F (GKAA NBLRNI Aa NcArrett)NE A RS
and projected GHG emissions. In most cases, the approach followed was the same as the one used by
the USEPA in its national GHG emission inventory and those suggested in its guidelines far states
These inventory guidelines were based on tkeommendations developed by the Intergovernmental

Panel on Climate Charfyan international organization responsilite, among other tasks
coordinatingmethods for national GHG inventories. US EPA State Inventory Tools (Sfmadd 2)sed

as a staring point for all inventories and projections. Initial estimates were then revised as more

accurate state and local datasets became available. The key sources for the data used in this report are
shown inTablel.2. In gatheringhe data, and in cases where data sources conflicted, the highest

priority was placed on local and state data and analyses, followed by regional and national data. In the
absence of available data, the most appropriate statistical methodology was uséthéo interpolate

or extrapolate the missing data pointehe data and methodologies used in this report are specifically
designed to compile GHG emission inventory at the state level and on annual timé=scalds reason,

the scale of this emissionventory is too coarse teffectivelymeasure and evaluate thesultsof

individual GHG reduction programs or statute changes.

For the purpose of this inventory, emissions that were caused by activities that occurred within the
geographical boundaries tfe State of Nevada were reported. However, it is important to recognize
that GHG emissions are not always spatially associated with the related activities. For instance,
production (the source of emissions) and consumption of electrical power (theedetattivity) can take
place at very different locations, sometimes in different states. This distinction is particularly critical in
evaluating the impact of potential demand mitigation strategies. For example, reuse, recycling, and
source reduction careld to emission reduction from lower energy requirements in the material

% http://www.epa.gov/statelocalclimate/state/activities/ghgnventory.html
% http://Iwww.ipcc.ch, 4" assessment, 2007
4 http://www.epa.gov/statelocalclimate/state/activities/ghgnventory.html
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LINE RdzOG A2y 0adzOK Fa LI LISNE OFNRO2FNRI | fdzyAydzyrz S
material production may not occur within the State. Given the critical role of thetrédal power

generation sector in the total GHG emission of Nevada, this report made use of different strategies to

assess GHG emissions from this sector (see S&}jtion

Tablel2Y YS& &2dz2NDOS&a FT2NJ RIGF dz&ASR Ay GKS bS@FRIFQa DI D SYrAaarzy
Sector Source Information Provided
U.S. EPA State GHG Inventory Tool, 2012 version L
All sectors 2012) Emission factors

Electrical Generation

Fossitfuel consumptiorat state level

Electricity consumption by residential, commercial
and industrial sectors

U.S. Energy lofmation AdministrationEIA)
1  State Energy Data System (SEDS)

U.S. Electricity retail sale by ender sector

T Form 861

Electricity net generation and purcheat company
level

Projected regional consumption for the period 201(
2030

2010 U.S. Census

U.S. Population from 1990 to 2010

USEPA Emissions & Generation Resource Integrat
Database (eGRID)

Emission rates (MtG@q/kwh) at company, state,
eGRID durregion, and NERC region aggregation le'

Nevada Power Company (NP(012 IRP

Estimated and projected G@®missions

Transportation

Nevada Department of Transportation

Total Annual Vehicle Miles Traveled (VMT)

SIT 2012

VMTper vehicle type (natioal average)

SIT 2012 and U.S. EBEDS

Annual consumption of fossil fuel for the
transportation sector, disaggregated by type of fue

Residential, commercial,
and industrial

Emission factors (metric tons/BTU), energy conter

SIT 2012 (BTU), combustiosfficiency (%), and fraction of nen
energy use (%)
EIASEDS Fuel consumption

Industrial processes

USGS Minerals Yearbook 2012

Annual production and consumption, and projecte:
consumption for different minerals

Nevada Department of Employment

Projectal growth rates for different industrial
activities

U.S. EPA GHG Inventory for 2010

Sector emissions for 2010

U.S. Census and NV State Demographer

US and Nevada population statistics

U.S. EIA

br A2yl f YR bSOl RI Q&

2011 EPA bh-CQ GHG Report 2012030 (DRAFT)

Projected consumptions and emissions

Fossil fuel industry

Independent Petroleum Association of America
(IPAA)

Oil and natural gas production

U.S. EIA

Oil and natural gas production

U.S. Department of Transportati¢tipeline and
Hazardous Material Safety Administration (PHMS

Natural gas transmission and distribution

NV State Demographer

Growth rates for natural gas distribution

Agricultural

USDA National Agricultural Statistics Service (NA

Livestock populatiomnd crop statistics for Nevad:

Nevada State Demographer

Population growth for fertilizer use projections

Waste management

U.S. EPA Landfill Methane Outreach Program (LM

Waste in place (WIP)
Information on gasecovery technologies (iplace
and plamed)

State of Nevada Solid Waste Management Plan
(2007)

Annual solid waste emplacement

Population statistics (1962010)

Nevada State Demographer

Population estimated growth (2032030)

Land Use, Lantse
Change, and Forestry

USDAForest Service \rentory and Analysis
Program (FIA)

Forest productivity

National Interagency Fire Center (NIFC)

Acreage affected by fires
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2 State of Nevada GHG Emissions

2.1 Historical and current emissions (1990 -2010)

¢KS Ftylfeara 2F bS@F RI Qa20ID(tHe m&sirdcanayka? with dafaseR A O (G S a
available for most of the considered GHG sources) stategriolgsGHG emissions totaled aroud8

million metric tons of carbowioxide equivalents (MMtC@q). The timeseries for the total statewide
emissions frn 1990 to 2010 (historical datéy shown irFigure2.1. In thi figure, total emissions are
disaggregated by economic sectors and the net emission from the forestry sector is shown only when
positive (i.e., when this sector is@nall emitting GHGs intde atmosphere)GHG emissions

consistently increased in all sectors from 1990 to 2005, when total statewide gross GHG emissions
peaked at approximately 58 MMTg#Q. GHG emissions from the electricity generation sector showed a
shap decline in 2006, when the Mohave Generating Station permanently closed. GHG emissions from
all the sectoralsoshowed a declinbetweenthe years 200 and 20® likely due tothe economic

downturn. Temperate forests in the Northern hemisphere are a sihlstmospheric Cg)i.e., they

absorb more atmospheric G@rough photosynthesis than what they release through
respiration/decomposition) and hence contribute to offset the total anthropogenic GHG emissions. This
is the reason why the total annuakt statewide emission is generally lower than the sum of each sector
emissionsdrossemission, see also Secti@f). The exceptions are those years whendi(m particular
wildfires)caused forests to be a netwice of GHGg:igure2.1 also shows the hypothetat GHG

emissions that renewable power generation would have caused if converted into fos$bfsed

generation (see Sectidhfor details). In order to calculate these hypothetical emissions, the amount of
energy produced by renewable technologies (geothermal, solar, and hydroelectric) was partitioned
according to the contribution that each neaenewable technology (coal, natural gasd petroleum)

had for each year in the 1998010 period. These hypothetical emissions are not used in any other
analysis in the report andre shown here only for the historical dataset.

° USEIASEDS
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Figure2.1: Totalstatewide annual emissions (MMtC®@q) from 1990 to 2010. Total gross emissions are disaggregated by
economic sectors. The black dashed line is the net total annual emissions (gross total minus forest absorption). Emissi
from the forestry sector are sbwn only during those years when this sector positively contributed to an increase of
aGLGS6ARS DID SYraairzyaod ¢KS WwwSySglotSQ LRNIAZ2Y 27F
power generation in Nevada would cause if convertado fossil fuetbased generation.
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0 mmmmm Commercial
@Q@Ed‘@'@%q%q%q’\ QQ%Q%QQ@Q?LQQXQQ')%&@@L&%@ ,190(2900’ S el

e a» o Net Total

Historically, GHG emissions were dominated by 88% on average, 87% in 2010), followed by CH
(11% on average, 8% in 2010)ON4% on average, 2% in 2010) and HFCs, PFCs é2f%h 8R average,
3% in 2010). Thenly exceptions are the yeabetween2005 and 200, when large wildfires caused €H
emissions to contribute arountl>-20% of the total GHG emissione ( between 8 and 11 MMtCg@q
were released by firesee Sectiori1.5for more details) Figure2.2 summarizes the relative
contribution of each GHG to historical total emissions in Nevada.

Figure2.2: Relative contribution of each GHG total emissions in Nevada
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Electrical power generation and transportation sectors are responsible for the large majority of GHG
emissions in Nevada, with 37% and 34% of the total emissions, respectively, in 2010. The commercial,
residential, and indusial use of fossil fuels accounted for an additional 16% in 2010. On average,
Nevada forests sequestered about 14% of the total emissions between 1990 and 2010. Once again, the
years from 2005 to 2007 are exceptions as large fire disturbances contritoutdtset the carbon
sequestered by forests.

The relative contribution of each economic sector was constant for most of the period from 1990 to
2010 Figure2.3). The only difference is the relative contribution of the eleétrgpowergeneration
sector. In 2006 the Mohave Generating Station, the largestfieal power plant in the state, was
closed without any equivalent replacement. This change resulted in a significant reduction in GHG
emissions from this sector, with treonsequent reduction in relative contribution to total state
emissions from#5%in 2005 to 38% in 2010.

Figure23Y wSt I 6A @S O2yiNAoGdziAzy 2F S OK S02y2YA0 asSoi
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Adecrease IlGHG emissions Wsible inthe time-series of most of the economic sectors between 2007

and 2009, as a resutff the economic downturifFigure2.1 and Figure2.4). Consumption and/or

production drastically decreased in all economic secttieugh not always at the same timeausing
associated GHG emissions to significantly decline as well. For the large majority of these sectors,
emissions are again on the rise, potentially driven by ameguc recovery. However, many sector
emissions have not reached the same level of emissions that were observed before the beginning of the
economic downturn.

Figure2.4: Statewide annual emissions (G&2) for each economic sector from 1990 to 2010, and projections from 2011 t
2030. The gray vertical dashed line marks the end of historical emissions and the beginning of projections. The effeets
economic downturn are clearly visible in the transportaticand electricity sectorbetween 2007 and 200@ed arrows). The
large decline in emissions from the electricity sector in 2006 resulted from the decommissioning of the Mohave power
(red arrow). For most of the historical period, forests have cobuited in offsetting GHG emissions (negative numbers). T
exception is during 2006, when large wildfires caused this sector to be a net source of GHGs.

30

Mohave power plant closing , Economic downturn Residential
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& 20
O < @ Transportation
= 15
= @ |ndustrial Fuel
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Forest

2.2 Projected Emissions (2011 -2030)

Several assumptions were used to estimate GHG emissions fpetlmel 20132030. These

assumptions clearly affected the outcome for these years and are discussed in the chapters describing
GHG emissions for each economic secbere isa slow but constant increase in GHG emissions in all
economic sectors for the pmd 20122030 mainly driven byredictedpopulation and economic

growthd h@SNI ff> (KSaS LINRP2SOiA2ya AYRAOFGS GKIFIG bSQ
of about 340,000 MtC&q per year, and reach about 50 MMtg&Q in the year 2030R{gure2.5). This is
almost twice the emissions recorded in 1990, but still lower than the emissions reported for the year
2005 (around 60 MMtC£q), before the decommissioning of the Mohave Generating Station and the
beginning of tle economic downturn. The main uncertainties in these projections are associated with
the demand and production of electricity (and hence with the growth of population and economic
production) and trends in the transportation sectors.
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Figure2.5: Total statewide annual emissions (MMtG€&x)) from 1990 to 2010, and projections from 2011 to 2030. Total
emissions are disaggregated by economic sectors. The black dashed line is the net total annual emissiongofgiasinus
forest absorption). Emissions from the forestry sector are shown only during those years when this sector positively
contributed to an increase of statewide GHG emissions. Wigte vertical bar marks the end of historical data and the
beginning of projections.
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2.3 Nevada and the U.S.

Total GHG emissions for the U.S. were 6,822 MG 2016. Net emissions, after accounting for

land use, land use change and forestry sinks, were estimated at 5,747 Md#COherefore, Nevada
accounted forabout 0.7% of total US GHG net emissions. US GHG emissions are estimated to be 18.6
MtCOyeq per capita, compared to 14.4 MtG& for Nevada (population data from 2010 U.S. Cefysus

The relative contribution of each economic sector in GHG emissiorevedd slightly differed from the

U.S. Figure2.6). Transportation emissions accounted for 34% of total emissions in Nevada, but only for
27% at the national level. Industrial sources (the total from fossil fuel combustiorstiadyprocesses,

and fossil fuel industry) accounted for 12% of total emissions in Nevada, but 21% for U.S.

6 Inventory of U.S. Greenhouse Gas EmissionsSinks 1992010, April 15, 2012 EPA 436R-12-001
! http://2010.census.gov/2010census/
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Figure2.6: Relative contribution of each economic sector to total GHG emissions in NevadaratieiUSA for the year 201!
In this graph, the industrial sector includes GHG emission from industrial fossil fuel burning, industrial processes, aihd -
fuel industry.
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3 Electrical Generation Sector Emissions

3.1 Overview

Energyrelated activities @3 ®X St SOGNAOAGE ISYSNI A2y yR O2yadzy
most significant contributors to U.S. GHG emissions, accounting for nearly 87% of total emissions in

201C. Among these activities, electricity generation by fossil fuel burnitigeisop producer of GHGs,

accounting for about 40% of total energglated emissions. The amount of released GHGs (largely CO

and in smaller amounts, GEnd NO) depends on the type and quantity of fuel consumed during the

production of electricity. Diérent types of fossil fuels contain (and therefore release) different amounts

of carbon per unit of energy produced: coal contains the highest amount of carbon per unit of energy,

followed by petroleum, and natural gas.

The USEPA recommends two differeapproaches to estimate GHG emissions from the energy

production sector, namely thproduction- and theconsumption basedmethodd. The production

based method uses the type and amount of fuel consumed by power plapt®tluce energy.

Emission factors relating the amount of emitted£ZOH, and NO to fuel type and consumption are

used to derive emissions expressed in&PThis approach accounts for all GHG emissions from

burning fossil fuels used to produce elecify within Nevada, however, it does not consider the

destination of the produced electricity (e.g., used within the state vs. exported out of state) as well as

the GHG emissions from electricity imported from other states. The consurdpéised method

guantifies GHG emissions by taking into account electricity consumption for the industrial, commercial,

and residential sectors in Nevada. This approach has the advantage of quantifying the actual electricity
demand of the state and that it could be used tadk the influence of factors such as electricity price

changes and/or the effectiveness of consumer programs designed to reduce electricity consumption.
However, assumptions on the emission rates (metric tons of GHGs per kWh) and transportation losses

(from powerplants to endusers) add significant degrees of uncertainty to the estimates from the
consumptiond & SR | LILINR | OK & I-& Fa®2SR @i KYSS (MKOR2R/ aRIZY3. a0 A2t RA &
electricity generated and consumed within the state and electritifit is generated and imported from
out-of-state producers. Indeed, this piece of information could be accessible through power companies,

but it would still lack information about the type of energy sources used to produce exchanged

electricity (renewat$ @a ® F2aaAf FdzStxX O2Ft @ad yIl ddzNF € 3AFaz
errors in the estimates of GHG emissions associated with electricity production and exchange between
states.C2 NJ 1KS4S NBl azyasz Al -0laaISERISYGE Syl da@IFIN A1y S WLING
approaches do not produce similar results. Nevertheless, comparing their results can reveal important
dynamics in electricity production, consumption, exchange, and hence GHG emissions. In an effort to

clarify these dynamics and reccile the estimates from both approaches, an alternative method to

guantify GHG emissions from electricity generaticas developedsee sectior8.2.3).

8 Inventory of U.S. Greenhouse Gas Emissions and Sink2@200April 15, 2012 EPA 43dR-12-001
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3.2 Historical Production, Consumption and GHG Emissions

3.2.1 Historical Electri city Production and Consumption

In terms of electricity consumption, all economic sectors showed a steady increase from 1990 to 2007
(Figure3.1, data from U.S. E48EDS). The industrial sector was the largest consumer of atgdiic%

of the total), followed by residential (34%), and commercial (26%) sector. Starting from 2005, the
transportation sector showed a marginal consumption of electricity (e.g., around 8 million kWh/year),
but because of its very small contributionjgfsector is not shown iRigure3.1. Overall, electricity
consumption more than doubled between 1990 and 2007, but like many other activities analyzed in this
report, a sharp reduction was observed starting in 2007, as the ecandomvnturn affected production

and consumption in the U.S. and Nevada. This decline was similar in all the three sectors. In 2010, total
electricity use in Nevada was 33,765 million kWh, that is, about 12,500 kWh/capita/year. In the same
year, the pracapita electricity consumption for the entire U.S. was 12,068 kWh/capita/year (data from
U.S. EIA and 2010 U.S. Census).

Figure3.1: Total electricity consumption (millions of kWh) for Nevada and disaggregdigegconomic sectors. The
transportation sector is not shown in this graph as its contribution to total electricity consumption was negligible
(approximately 8 million kwWh starting from 2005). Source: U.S. EIA
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The two major sources of electricity in Wala have been coal and natural giig(ire3.2). A steady

increase in the use of natural gas as fuel in power generation and the decommissioning of the Mohave
Generating Station in 2006, have reversed the relative contributidghese two sources. In 1990, coal
was used in 76% of neaenewable production of electricity; in 2010, natural gas accounted for 77% of
the electricity production. Renewable energy production (geothermal, solar, and hydroelectric)
contributed on averageat 12% of the total production, with little variability across the years. This share
is not directly comparable with the requirements on renewable portfolio that Nevada Legislature
enacted in 1997. This is because: a) the renewable share presented iadliss not exclusively
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produced for Nevada consumption; b) a significant portion of the renewable portfolio used in Nevada is
acquired through shorti S N  LIJdZNO K & Sa AR Rep@tibfdSviida Rawer C&ripany &

d/b/a NV Energy and Sierra PiacPower Company d/b/a NV Energy on compliance with the Portfolio

{4 yRFNR FT2NJ wSySégl ot S 9% SlacHidty coraudptior2(asIshiowninbais | S N.
Figure3.1 andFigure3.2) was alway lower than total electricity production, except in 2006 and 2008.

| 26 SAGSNE GKAa OlFyy2i 0S5 AyilS Mdiakd orSeRectricity prodyctioh.y RA O
As mentioned in Sectioh.2, import and export of engy from and to other states is a very common

practice, and production and consumption of electricity can be largely decoupled when the analysis is

limited to a single state. An attempt to reconcile productiand consumptiorbased data was

conducted forthis report and is presented in secti@®2.3

Figure3.2: Electricity generatior(by sourc§ y R 02y adzYLJiA2y Ay bSOl RI® ¢KSGr ade |
non-natural gas. Source: U.S. EIA
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3.2.2 Historical GHG Emissions

I AdG2NAOIE SyYraarzya 6SNB OFft Odz | ($SBI d&z3RNI I TRAMEAGHAENZE iy RO PP ¥ &
St SOGNROAGE 02y adzy kdi A2SyR OR I (LBLINGER th (ekitEedVMSLEh afg yhformation Administration

(EIA) for the period 199@010. GHG emissions from the electrical generation sector included maink/(@06re than 99%),

CH, and NO (less than 1% together). GHG emissions calculated with the prodndiased method are shown in

Figure3.3 disaggregated by type of fossil fuel used. Coal burning largely dominated GHG production in

GKS SINIe dpnQasxs ¢gKSy O2Ft SyArAaarzya | 002dzyi SR F2N.
total GHG emissions increased from about 17 to 25 MMégQOncreased use of natural gas as a fossil

fuel caused emissions from coal to decline and to contribute only 70% of total emissions in 2005.

However, a sharp change in GHG emissions was caudkd blpsure of the Mohave Generating Station
(coatbased) in 2006. This event not only caused a sharp decline in total GHG emissions (36% decline

from 2005 to 2006), but also caused a reduction in relative contribution between coal and natural gas: in

o http://pucwebl.state.nv.us/PUCN/DktInfo.aspx?Util=Renewaptimcket # 1203036
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2010 natural gas contributed to almost 60% of GHG emissions from electricity generation in Nevada.
Historically, emissions from petroleum burning have been negligible in Nevada.

Figure3.3: GHG emissions fromlectrical power generation, disaggregated by type of fossil fuel, and estimated using the
production-based approach. Black arrow marks the year when the Mohave Generating Station was permanently closed.
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GHG emissions calculated from electricity canption are shown ifFigure3.4. Consumptiorbased
emission and GHG rates first became available in 20@beas productiorbased emission and GHG
rates have been available since 1§9&missions from the consumptioand productim-based
methods differed consistently from 2000 to 2005; emissions from the consumptsad method were
about 70% of those calculated using the productimsed method. Starting in 2006, the two methods
produced similar results, with GHG emissions diffgonly by 13%, on average. Taegedifference in
emissions between theonsumption and production basedapproaches for the period 2062005 isin
apparent disagreemenwith the small differencdetweenthe consumption and generation of
electricity br the same periodKigure3.2). This is likely the result of more complex dynamics between
electricity production and consumption in Nevada, most importantly, the import and export of
electricity across the state borderk an éfort to clarify these dynamics, a different approach to
quantify GHG emissions from electricity generatizas developedsee sectior8.2.3.

1% data from U.S. ERAGRIDhttp://www.epa.gov/cleanenergy/energyesources/egridand U.S. ERSIT 2012
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Figure3.4: Total GHG emission fromlectricity production (consumptiofbased method) and fossiuel burning (production
based method)
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3.2.3 Alternative approach to quantifying GHG emissions from the electric generation

sector
Nevada is part of the interconnected region managed by the WedEgctricity Coordinating Council
(WECE, Figure11.2). Due to this interconnection, electricity generated in Nevada can be exported to
serve needs in other states and, conversely, electricity used in Nevada can be generataegamed
from plants outside the state. This network has degrees of spatial and temporal variability that span
over decades (for instance with the construction or decommissgpof power plants) but more often
just over seasons (as the network adjustetmpensate for higher or lower demand from different
points of the grid). GHG emiss#from electricity production largely depeiot thetype offuel used in
the generationprocesses (for example coal vs. natural gas burning, or renewable energy) ofbeiref
2NRSNJ G2 | OOdzNY GSfeée SauAYldS bSOFRFQA DI D SYA&aaAz
sources of electricity directly associated with those commercial, industrial, and residential activities that
take place only within the stateSince almost all states are part of regional trading grids, many states
that have developed GHG inventories have grappled with the problem of how to account for flows of
electricity across the state borders. In particular, an inventory of all the orighslastinations of the
electricity flowing from, to, and across Nevada would be not only extremely-¢mnsuming, but
inherently undermined by the lack of detailed data required for its completion. The approach presented
here represents a compromise betere the coarse GHG emission assessment provided by the
production and consumptiorbased methods, and a detailed analysis of all the electricity flowing across
the state. Figure3.5 describes the main electricity patterns and GHGsrces considered in our
alternative approach. The main assumption is that the reported statewide electricity consumption (i.e.,
NBGFAE &FfS8a0 Slidlta GKS LR6SNI I3SYySNIGSR 68 AydNd
the electricity puchased from out of state (and exclusively delivered within Nevada). If so, it is possible
to estimate the GHG emissions produced by out of state power generation (assuming an average
emission rate for the entire WECC region), the power generated andwiigid Nevada (the difference

1 http://www.wecc.biz/Pages/Default.aspx
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between enduser consumption and purchase of electricity), and therefore the emissions directly
associated with intrastate generation (characterized by Nexgmigific emission rates).

[Consumption PurchasefElectricity praluced and consumed within Nevada

Emissions fPurchasex WECC Emission Rate(JConsumption- Purchasek NV Emission Raje

A detailed explanation of this method can be found in Appefdit

Figure35Y 5Al ANl Y RSAONAROAY3I GKS YIAYy &2dz2NDOSa 2F DI Da SYA
This framework was used to develop the alternative method to estimate GHG emissions. Electricity production edtes
within or outside Nevada, and it is characterized by two different emission rates. The green arrows describe the electric
flows that are directly responsible for GHG emissions associated with Nevada activities. This is equivalent to toéstate
electricity purchased by power companies operating in NV (and assumed to kle within Nevada) plus the fraction of
energy generated in NV that is directly sold to the residential, commercial, and industrial sectors in the state.

GHGs

Export

Import

Figure3.6 shows the GHG emissions as estimated using the alternative method and, for comparison, the

emissions estimated using the productiand consumptiorbased methods, as well as the emissions
reported by Nevada Power CompanyP@) in the 2012 IRP for both NPC and Sierra Pacific Power

Company (SPPC). These two companies are now under NV Energy, but historically they reported to US
EIA and U&PA separately. Noticeably, all methods seem to converge in their estimates after 2007, b
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they differed significantly in both their magnitude and patterns before this year. The consumption

based method consistently reported lower emissions for the entire period, which is consistent with the
lower emission rates used to convert electricityneamption to GHG emissions (deigurell.3in

Sectionll.l). The productiosbased method provides the highest emission estimates until ZIlH

when, because of the closure of Mohave Generatingi®@tadnd consequent reduction in coal

consumption, a sudden drop in emissions was recorded. While this approach quantifies the actual use of
fossil fuel for energy production in Nevada, it does not necessarily reflect the use of fossil fuel to support
electricity consumption in Nevadarigure3.1 clearly shows that electricity consumption was constantly
increasing until the beginning of the econordimwvnturn in2008. This pattern is more consistent with

the emissions estimated ugjrthe alternative methodHigure3.6).

Figure3.6Y DI D 9YAaaizya FT2N KS LI26SNI AyRdzAGNE | a SadAvYl d

Lwt Q A& iéskis adyéparteddythe Nevada Power Company in its 2012 Integrated Resource Plan submitted to
Public Utility Commission of Nevada (only from 2008 to 2010).
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However, even in this case, some differences can be noticed. In particular, whiteeigyeconsumption
increasedat constant paceéhrough 2007 Figure3.1 andFigure3.7), emissions showed a sledown in
their increasein particularfor the period 20@-2006¢igure3.6 andFigure3.7, green line). This seems
to be the result of declining emission rates (i.e., less GHG emitted per unit of fossil fuel dtigned,
11.3in Sectioril1.1) which could partiallpffsetthe increase in electricity consumption.
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Figure3.7: GHG emissions frorhe alternative method (see als&igure3.6) andtotal electricity consumpion (see also
Figure3.1) from 1999 to 2010. Decline in emission rates for electricity generation may be the reason for the slowdown in
GHG emissiondespite a constant increase in electricity consumption before 2006. The largg @t emissions in 2006 was
caused by the decommissiamg of the Mohave Generating Station (coal based). The further decline in both electricity
consumption and GHG emissions was likely the result of the economic downturn.
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Finally, the decline in eisdion rates is observable only for the electricity generated in Nevada (NPC and

SPCC iRigurell.3in Sectionl1.1), but not for the electricity imported from other states (NWPP,

AZNM, and WECCHigurel1.3), which is characterized by constant emission factors for the entire

19992010 period.Figure3.8 shows total statewide GHG emission as estimated using the production

based (as ifrigure2.1) and the alternative method. Overall, differences are not very large, but by using

the alternative method, the peak of emissions is reached in 2006 rather than 2005. This is probably the

results of several concurrent factors: a) thiéernative method is noéxpected to besensitive to the
RSO2YYA&aaA2yAy3d 2F az2KlI @dSQa DSYSNI GAyJ-offstated GA2Y S &
OKSYyOS: RAR y2i I002dzyi az2KlI @SQa DI D SYA&tivd 2ya | &
method, however, responds to changes in electricity consumption in Nevada, which started dexlining

2007; c¢) with the alternative method, the largiran-average emission of GHGs due to wildfires in 2006

(see Sectiod00 ¢l & y20 2FFasSi o0& (GKS NBRdzOGAZ2Y Ay SYAaaa
Generating Station, and therefore the former largely contributed to the peak in GHG emissions in the

same year.
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Figure3.8: Total statewide GHG emissions as estimated using the produehiased method (EPSIT 2012 recommended, as
also shown inFigure2.1) and the alternative method presented in this section.
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Indeed, simplifications are introdiS R A GK GKS FfGSNYFGABS YSGK2RI Ay
emission rate for the intrastate electricity generation, another emission rate for the imported electricity,

and the estimates of losses due to electricity transmission. Nevertheteéssnethod represents an

objective and reliable way to reconcile producti@nd consumptiorbase estimates of GHG emissions

for Nevada.

3.3 Projected Emissions
The Annual Energy Overlook 28A@rojects for U.S. and for the period 262035:

0 wodrginued modest growth in demand for energy over the next 25 years and increased domestic crude
oil and natural gas production, largely driven by rising production from tight oil and shale resources. As a
result, U.S. reliance on imported oil is reduced; dompstiduction of natural gas exceeds consumption,
allowing for net exports; a growing share of U.S. electric power generation is met with natural gas and
renewables; and energglated carbon dioxide emissions remain below their 2005 level from 2010 to
2035,even in the absence of new Federal policies designed to mitigate greenhouse gas (GHG) &missions

In the 2008 Nevada Statewide GHG Emissions Inventory and Projécsiewesn scenarios were
considered in estimating projeateemissions for the period 20a820. These seven scenarios were
different combinations of generation plant retirements and additions and were based on the Nevada
Power Company IRP. Details can be found in Setfidn2 but in general, all thsescenarios included

at least the addition of a new cebhsed power plant, and one of them simulated the addition of three

12 http://www.eia.gov/forecasts/aeo/chapter_executive_summary.cfm
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new coal power plants. None of the new power plants considered in the scenarios were built. In
retrosped, the senario based on the Nevada Power Company IRP, which forecasted the least change in
the power generation gri¢i.e.,decommissiomg of the Mohave Generating Station aRid Gardner

units 1-3 still active)was the most accurate

In this report, projectedsHG emissions from 2011 to 2030 were estimated using the Projection Tool of

the EPASIT 2012. This method is based on the projected regional energy consumption from the EIA

Annual Energy Outlook 2011. Regional consumptions are disaggregated ttestdtey applying the

proportion of consumption recorded in 2009. This method can well reproduce GHG emissions at

national and regional scales. However, the desealing of this approach to smaller scaléde states,

may not correctlypredictlocal economic ad energyconsumption dynamics, and its projections may be

more uncertain For this reason, this report includes both the SIT12 projections and the futyre CO
Syrxaairzya SaldAYFGSR YR NBLRNISR Ay (KS bSOl RIF t2
to the Public Utility Commission of Nevatahe NPIRP12 bases its 22082 projections on the same

model adopted by EIA for national and regional consumption (though using théiidal Energy

h@SNI 221 FT2NJ HamHX NI K SrNily fréducgion and purcigasedollowingd dzi I+ £ £ 2
SO2y2YAO IyR RS@St2LIYSyd ONARGSNRAI &ALISOAFAOLIEEE Gl
NPIRP12 considers four alternative cases which include electricity production, and herrei§¥idns,

for both Nevada Power Company (NPC) and Sierra Pacific Power Company (SPPC). These four cases
include power purchase agreements and various generation projects in terms of types, capacities, and
timelines (starting from 2018). However, differences in €@issims resulting from the adoption of any

of these cases are minimal (max 2% between cases at any time). For this reason, only the average CO
emissions from all the four cases are shown in this repeigure3.9 shows both historial and

projected emissions. Historical emissions are shown from both SIT12 and the alternative method (from
section3.2.3. Projections are shown from both SIT12 and NPIRP12. Both projections have similar

patterns, though thaiabsolute numbers are slightly different. In general, the modest growth in

electricity demand and the increasing use of natural gas over coal is expected to cause overall flat GHG
emissions for most of the projected period. Both methods forecast a sncafidse in emission from

2015, followed however by another decline until 2028. The total emission never reaches the peak

observed in 2002006 (2326 MMtCQeq), rather it averages around 4146 MMtCQeq for the 2010

2030 period.

As mentioned above, NPIRPdy reports C@emissions (not total GHGs). However, an analysis of the
historical contribution of all nol€Q GHGs (CHand NO) in the power generation sector showed that
this is not higher than 0.5%, making the comparison between SIT2012 and NPIR{ apdeopriate

and accurate.

13 http://pucwebl.state.nv.usPUCN/DktInfo.aspxdocket number 12_06053, Vol. 19
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Figure3.9: Historical and projected emissions from the power generation sector. For the historical emissions, the SIT201
(SIT12 Hist) and the emissions estimated using theralative method (Alternative Hist) are shown. For the projected
emissions, both the SIT 2012 projections (SIT12 Proj) and those reported in the Nevada Power Company 2012 IRP (NF
Proj) are shown. However, NPIRP12 only reports totab@®@issions (nototal GHGs) for both Nevada Power Company anc
Sierra Pacific Power Company.
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4 Residential, Commercial, and Industrial Sector Emissions

4.1 Overview

This section includes all the stationary GHG emissions from fossil fuel burning in the residential,
commerdal, and industrial sectors. The main GHGs released are primagilfC8Cand NO. Emissions

are generally accounted for by applying specific emission factors (expressed in mass of carbon per unit
of energy content, e.g., Ibs/BTU) and combustion efficjefexpressed in percentage) to different types

of fossil fuels consumed in each sector. Industrial emissions also need to be adjusted for the amount of
carbon that is not released into the atmosphere but rather used ineergy industrial processes tha

store carbon permanently (like for instance, in the case of asphalt and road oil). Emission factors, energy
content, combustion efficiency, and fraction of nenergy use by fuel type and sector were provided by

US EPA SIT 2012. Fuels consumption wasdaa by US EIS8EDS.

4.2 Historical Emissions

Residential, commercial, and industrial emissions (RCI) accounted for about 13% of total statewide GHG
emissions in 1990, and about 16% in 208igre2.3). Total RCI eissions were 4.4 MMtC©q in 1990

and increased up to 7.0 MMtG€x in 2010 (

Figured.l).

Figure4.1: Historical GHG emissions for the residential, commercial ardtustrial (fuel use only) sectors.

——Residential =——Commercial Industrial
_.50
o
Q'4.0
=
Z 30 -
[72]
[
220 e
e
5 10
O]
5 00 T T T T T T T T T T T T T T T T T T T T T 1
IR NN PPN R PP P TIOLN A RO OX

Emissions from this sector are dominated by, Gfbre than 99%). Each foskikl type contributed
RAFFSNEByGfte G2 S| OmMgure4R)ONairblas wds th®large¥ soaindesmassioa in O
both the residential and commercial sectors (around 80%), while petroleum (around 20%) historically
showed a small but consistent declining trend. Petroleum was the largest source of emission in the
industrial sector (around 60%) followeg boal and natural gas (around 20% each). In this case,
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fluctuations in the relative contribution to emissions can be observed between 1990 and 2010, but no
clear trends are detected.

Figure4.2: Relative catribution (percentage) of each type of fuel to total GHG emissions for each economic sector. Not all
types appear in each sector graph, as their contribution may be negligible.
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4.3 Projected Emissions

Projections for the RCI emissions were based on the-B@EEnergy Outlook 201 for the period

2009-2035. The EIA projections are based on the National Energy Modeling System (NEMS), an energy
economy modeling system, which is based on assumptions, amongsptivemacroeconomic and

“ http://www.eia.gov/forecasts/archive/aeol1/topic_macroeconomic.cfm
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financial factors, world energy markets, resource availability and costs, and demogtaghicjections

of fuel consumptions were estimated at census division scale (Mountain census division for Nevada) and
redistributed across stas based on the 2009 state consumptions. The Energy Outlook 2011 (reference
case) predicts a gross domestic product (GDP) average increase rate of 2.7% nationwide, a nonfarm
employment average increase rate of 1.0% nationwide for the Mountain censgmdiviThese
macroeconomic projections do not substantially differ from the EEM& Energy Outlook 20f2nd

from the average employmergrowth rate of 1.1% estimated for Nevada during 2@020 by the

Nevada Department of Employment Training and Rehatidit (DETE). In terms of population

growth, USEIA predicts an average rate of 1.0% nationwide between 2010 and 2035, similar to the 1.1%
predicted by the Nevada State Demographer for Neviaola 2010-2030.

Figure4.3 shows hstorical and projected GHG emissions by RCI sectors and for the perioc@13®0
Total emissions are estimated to top 7 MMt&@ by 2030, which represents an increase of about 60%
from 1990, but virtually no difference with 2010.

Figure4.3: Historical and projected GHG emissions for each RCI economic sector and for the perio@@390The vertical
dashed line marks the end of historical data and the beginning of projections.
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Natural gas is projecteatbe the largest contributor of GHG emissions in the RCI sectors (from over 60%
of total emissions in 2010 to about 74% in 2030). Petroleum is the second largest contributor, around
24-21%, followed by coal, around 5%dure4.4).

*The National Energy Modeling System: An Overview 2009,
http://www.eia.gov/FTPROOT/forecasting/05812009. pdf

16 http://www.eia.gov/forecasts/aeo/

" http://www.nvdetr.org/
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Figure4.4: Projected contribution on total GHG emissions for each fuel type for the period 20030. Only coal, natural gas
and petroleum are shown, as other types of fuels (e.g., wood) are negligibéde less than 0.5%)
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5 Transportation Sector Emissions

5.1 Overview

Historically, the transportation sector has been a consistent and significant source of GHG emission in
Nevada Figure2.1 andFigure2.3), second only to the power generation sector. However, in light of

only a moderate increase in electricity demand and a switch to either fossil fuels that emit relatively less
CQ (for example from coal to natural gas) or renewable energy sourcessegbisr may soon become

the largest GHG emitter in the state. Historical emissions for the transportation sector were calculated
based on the preferred method in the BB 2012GHGs emitted by this sector are £/ OH, and NO.
CQemissions, which cotitute 99% of total GHG emissions of this sector, are the result of fossil fuel
combustion and can be directly related to the type of fossil &nel the total amount combusted. There

is no CHlin either gasoline or diesel, but ¢Cémission is generated as result of the combustion
LINPOS&da YR AYyTfdzSyOSR o6& FdzS5t (eLlSsz O2YodzailiAizy O
technologies. Emission ob® by transportation is not completely understood, but like foy,Ghe

amount of NO releaseds dependent on the type of combustion process. TheFERS provides fuel
consumption for the transportation sector at a state level. This data is used to determypen@€3ions.

In order to quantify DO and Cllemissions, the type and conditions (eage) of vehicles, the type of

fuel, and the mileage traveled are needed. The total mileage traveled by vehicles each year (Annual
Vehicle Miles of Travel, AVMT) was obtained from the Nevada Department of Transpdftatioh
disaggregated into different Vécle categories and classes of age using national averages. It is possible
that using the nationahverages matave resulted in additional uncertainty in the emission estimates
F2NJ GKS GNIFyaLRNIFiA2y &aSO02NE apeda mdy Gifidtfidrhthed RA & G NR
national average. However, €&hd NO emissions account for less than 5% of total GHG emissions

from the transportation sector (less than 2% between 2007 and 2010), and therefore the potential error
is most likely very small.

5.2 Historical Emissions

Figure5.1 shows the vehicle miles traveled (VMT), the historical GHG emissions for the transportation

sector (top), and Nevada population from 1990 to 2010 (bottom). There is a clear dependency between
populationgrowth, VMT, and GHG emission from 1990 to 2006. This suggests that the main factor

affecting GHG emissions in the transportation sector was population growth. However, this correlation
RAAILIISENB AY HAanTI ¢KSY RSaLlnddasehSOUVE bnd GHA J2 LidzE | G
emission sharply decline until 2009. Evidence, including statistics at the national level, points to a

significant reduction in VMT starting from 2007 as a result of the economic dowhtlirn

Bhttp://www.nevadadot.com/About_ NDOT/NDOT _Divisions/Planning/Roadway_Systems/Annual_Vehicle_Miles_
of_Travel.aspx

http:/www.ssti.us/2012/02/motor-vehicletraveldemandcontinueslongterm-downwardtrend-in-

2011

20http://w ww.bts.gov/publications/bts_transportation_trends_in_focus/2010_04_01/html/entire.html
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Data from the Nevada Department blotor VehicleSpoint to an increase in VMT in 2009 but not to an
equivalent increase in GHG emissidrig(re5.1). This suggests that cleaner and more fuel efficient
vehicles are replacing dirtier ones, but also that fuelgritay play a role in determining motorist shifts
to alternative practices, such as mass transit, carpooling, and other alternatives. This is further
corroborated byFigure5.2.

Figure5.1: Total GHG emissions and vehicle miles traveled (VMT) from the transportation sector (top) and population in
Nevada from 1990 to 2010 (bottom).
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Figureb.2 shows GHG emissions disaggregated by the three majordgetsin the transportation

sector (i.e., diesel and gasoline-oyad and fuel for aviation, covering more than 99% of total emissions
in the transportation sector). Similarly to what is seen for VMT and GHG emissions, the ide200@

likely caused byhe economic downtun, is evident in all three datasets. A clear difference in patterns,
however, appears between the emissions caused by gasoline consumption and emissions from diesel
and aviation fuel. The former showed a recovery trend starting i® 28@ile the other two were either

39



Nevada Statewide Greenhouse Gas Inventory and Projed9@@2030

flat or showed a decliné’his pattern, together withhe fact thatgasoline vehiclgare in general more
efficient, may explain the apparent contradiction of constant GHG emissioder increasing VMT in
2009 and 2010Rigure5.1 andadditional analysis in Sectidrii.2andFigurell.4).

Figure5.2: GHG emissions disaggregated by the three mdjels consumed in the transportation sector. Other types of fue
are not included as their contribution is negligible (i.e., less than 1%)
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5.3 Projected Emissions

Projected fuel consumption by the transportation sector for the period 20030 was obtaed by US

EIA, which provides projections for every five years. Linear interpolation was used for the intermediate
years. Total VMT was calculated based on estimates of fuel consumption per mile travelled (MPG), and
disaggregated by vehicle type and agéng a weighted average approach. These proportions did not
change from year to year. The percentage of the most advanced emission control technologies by
vehicle type was assumed to increase by 5% for each year.

As a reference, the VMT projections estieadtn the Western Regional Air Partnership (WRAP) mobile
source emission inventory is includédThis report was based on VMT estimates for 2002 and produced
estimates of VMT and air quality standard emissions (hence non GHGSs) up to 2018. The resthis from
WRAP report were considered more locally driven than the EIA estimates and were used to adjust
projected transportation emissions in the 2008 Nevada GHG Répddwever, the models used for the
WRAP estimates could not include the effects of the 28homiedownturn, which, as seen in the
previous section, caused a significant decline in transportation activity at both the national and local
level, and also a potential shift in the proportion of vehicle and fuel type consumed in the transportation
sector (see Sectiofl.2andFigurel1.4 for additional analysis and information). Furthermore, a strong
correlation exists between Nevada population and VMT for the 20316 dataset (see Sectidri.2and
Figurell.5 for more details).It is likely that the lower population growth rates predicted for the next 20

212006 updatehttp://wrapair.org/forums/ef/UMSI
*2Nevada Statewide Greenhouse Gas Emissions Inventory and Projections 202820
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years® will contribute to reducing projected VMT growth (and therefore GHG emissisnsgh Figure

5.3 shows the projected VMT for Nevada as derived using the relationship with population growth
(Figurellb5), together with WRAP projections, and historical estimates. It is evidenthagtonomic
downturn strongly affected the VMT trends. Actual VMT were about 20% less than that projected by
WRAP. Also, WRAP estimated an average annual VMT growth of about 3% (similar to the VMT growth
rate observed in the period 1992006). Based on nme recent population growth estimates, VMT will

not increase more than 1% annuafly

Figure5.3: Historical vehicle miles travelled (1992010) and projected VNI from theWestern Regional Air Partnership
mobile source emission inventorfRAPusing current projected population growth for 2022030 (VMT Proj). VMT Proj
was based on the relationship between population and VMT developed for Nevada using the yieans19902006 Figure
11.5), hence excluding the effects of the 2007 economic downturn. Details of this method can be found in Sédtign
WRAPestimates are here displayed with a line connectinQ@ estimates and 2018 projections. The actual WRAP
projections follow a slightly different, norinear, pattern between 2002 and 2018, but this difference is negligible and doe
not affect any of the considerations and conclusions presented in this report
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Overall, GHG emissions for the transportation sector from 28030 will continue to increase but with

a relatively lower pace than what was observed for the 22000 period Figure5.4). Projections for

the year D30 indicate that total emissions for transportation will reach 20 MM with onroad
gasoline accounting for about 25% of total emissions (from 22% in 2010), onroad diesel for 57% (from
64% in 2010), and jet fuel and aviation gasoline for 16% (fro¥nib22010). Other sources of GHGs will
remain negligible (i.e. less than 1%). Future developments in technology, such as a switckirto plug
electrical automobiles, could alter emissions projections for this sector. These trends, however, are
driven by prce, consumer preference, and rate of technical advancement that are difficult to forecast.

% data from the Nevada State Demogteg, http://nvdemography.org/
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Figureb5.4: Historical and projected GHG emissions for the transportation sector disaggregated by major fuel typesring
more than 99% of total emissions). The vertical dashed line marks the end of historical emissions and the beginning of
projections.
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6 Industrial Process Sector Emissions

6.1 Overview

This section presents estimates of GHG emissions frorenergyrelated industrial process (IP). In

these activities, transformation of raw materials from one state to another results in the release of
GHGs in the atmosphere such as,®0, hydrofluorocarbons (HFC), perfluorinated carbons (PFC), and
sulfur hexafluoide (SE). The following table lists the industrial activities that were considered in this
report, the associated type of GHG emissions, and a brief description of sources and methodologies
used to estimate GHG emissions.

Table6.1: Industrial activities considered in this report, including those that are not present in Nevada and for which no data

were available

Associated
Activity GHG Data Required Data Source
emissions
SIT 2012
Emission fetors and production data NV GHG Emission Inventory (2008)
Cement Manufacture ca for clinker and cement kiln dust USGS Minerals Yearbook
EPA GHG Inventory 2010
L . SIT P12
Lime Manufacture CcQ fli)r:"hsisﬁgalfl?:(i:lzcr)rzsli?nldagg ?(l;rc gg?o?nai‘:s: NV GHG Emission Inventory (2008)
lime 9 USGS Minerals Yearbook
EPA GHG Inventory 2010
Emission factors and consumption dat SIT 2012
Limestone and Dolomite co Erallrﬁ:;tjonr:e, dolomite, and USGS Minerals Yearbook
Use 9 . EPA GHGventory 2010
produced from dolomite
Ammonia produptlon & co SIT 2012
Urea consumption
Emission factors and consumption dat SIT 2012
Soda Ash Consumption cQ for ash P USGS Minerals Yearbook
US Census and NV Census
Emission factor, production datand SIT 2012
Nitric Acid Production N.O percent N20O Released after pollution | NV GHG Emission Inventory (2008)
control for nitric acid production EPA GHG Inventory 2010
Ozone Depleting . L SIT 202
Substance Substitutes HFC, PFC,SF N:tll?lr;ililoimlssmns, state and U.S. US Census and NV Census
(ODSS) pop EPA GHG Inventory 2010
Semiconductor . - . SIT 2012
Manufacturing HFC, PFC,SF | National emissions, Economic Census| EPA GHG Inventory 2010
oS pover | ST 2012
Tran§m|§5|on and HFC, PFC,SF transmission andidtribution. Electricity DOBCEIA
Distribution Systems sales at national and state level
Activities not present in Nevada
Iron & Steel Production CQ
Adipic Acid Production N,O
Aluminum Production HFC, PFC,SF

Activities for which no

data were available

Magnesium Production

HFC, PFC,SF

HCFG 22 Production

HFC, PFC,SF

43



Nevada Statewide Greenhouse Gas Inventory and Projed9@@2030

6.2 Historical Emissions

IP emissions represents aboub%o of total GHG emissions in Nevada. IP emissions sharplysiedrea

from 1990, rising from 1.25 to almost 2.25 MMt@&@ (80% of increas&igure6.1). However, this large

change was mostly driven by a sharp increase in ozone depleting substance substitute (ODSS) emissions
startinginthemidpn QaT AY wmMddpn G KS NSatedesnidSonsd AuNili 2 EtHeyy y 2 h 5 { {
accounted for about 45% of total IP emissions. Hydrofluorocarbons (HFCs), which are one of the most
powerful GHG, are used primarily as alternatives to several classe®&9phased out under the terms

of Montreal Protocol (1987) and the Clean Air Act Amendments of 1990. Lime production represented

the second source of GHG in Nevada (approximately 1.0 Mpdtf60% of IP emissions in 2010)

followed by cement manufacture thi about 0.25 MMtC@eqg emitted every year.

Figure6.1: GHG emissions from neenergy related industrial processes (IP). Emissions from ammonia production and ur
consumption, and semiconductor manufactugnare not shown, as their contributions to total IP emissions are negligible.

2.5
2.25
— 2 Electric Power
o Transm. & Distrib.
% 1.75 m ODS Substitutes
= 15 m Nitric Acid
é 1.25
2 . m Soda Ash
o 1 -
% 0.75 m Limestone and
= Dolomite
w o5 ELime
0.25 m Cement
0
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/' T Nb2y RAZ2EARS O2yiNARO6dziSR F2NJ Y2NB (GKbky ymx: 2F D
However, as the use of ODBY ONB I aSR Ay (KS YA Ritiogof QHGS sudhka&SF 3 aA NS 3
HFCs, and PFCs went from approximately 10% to almostFsgate6.2).
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Figure6.2: Relative contribution of each GHG type to total emissions in the indiasfprocess sector.
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6.3 Projected Emissions
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Table6.2 describes the approach and data source used to project emissions for each of the activities
described in the previous section. In general, trends for the period-P240 wee used to project
emissions for 201-2030, as also recommended by SIT 2012, in particular when local data or more
detailed analyses are not available. However, in some cases, different and/or alternative approaches
were adopted and compared. More detailschanalyses can be found in Sectidn3

Table6.2: Approaches and data sources used for the IP emission projections

Activity Approach Data Source
T 19902010 tends
Cement Manufacture 1  (20102020)Growth rate from SIT 2012
Nevada Department Employment| Nevada Department of Employmen
Lime Manact I (rot0z020)Growh rate rom | ST 2012
ime Manutacture ( )Growth rate from Nevada Department of Employmen
Nevada Department Employment|
T 19902010 trends SIT 2012
Limestone and Dolomite Use 1  (20102020)Growth rate from Nevada Department of Employmen
Nevada Department Employment|
Ammonia production & Urea 19902010 trends SIT 2012
consumption
. T 19902010 trends SIT2012
Soda Ash Consumption 1 2.25% annual growth USGS Minerals Yearbook 2010
Nitric Acid Production Assumed to be 0 SIT 2012
Ozone Depleting Substance 1 19902010 trends SIT 2012
) 1 Variable % | arowth 2011 EPA Ne€Q GHG Report
Substitutes (ODSS) ariable % annual gro 20102030
Semiconductor Manufacturing 1 19902010 trends SIT 2012
Ellect.rlc F’ower Transmission and 1 19902010 trends SIT 2012
Distribution Systems
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A % 4 A x

Figure6384 K2 g6a KAAG2NAOIf FyR LINR2SOGSR DID SYraaArzya
of these projections is #hconstant increase of the ODSS emissions. ODSS emissions will almost double,
from 1.0 MMtCQeq in 2010, to 1.9 MMtC£q in 2030. Their contribution to total IP GHG emissions will
increase from 45% in 2010 to 55% in 2030. According to the EREQ&HG Bport 201602030 (2011,

draft**0 YHFC émissions from ODS substitutes are expectfgldbally] increase by a factor of six

between 2005 and 2030, driven by strong demand for refrigeration and air conditioning equipment

Ay RS@St 2LAy3 Otdsdmpdrthk t6 dote that bzang SePl&ingbsubstances are

themselves GH&and more potent than HFCs used as a substitute. It is therefore possible that had

the phaseout of ODS not occurred, more warming would have occurred.

Figure6.3: Historical and projected GHG emissions from remnergy related industrial processes (IP). Emissions from
ammonia production and urea consumption, and semiconductor manufacturing are not shown, as their contributions to
total IP emissions are negligible. The vertical dashed line marks the end of historical emissions and the beginning of
projections.
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2 http://www.epa.gov/climatechange/EPAactivities/economics/nonco2projections.html

46



Nevada Statewide Greenhouse Gas Inventory and Projed9@@2030

7 Fossil Fuel Industry Sector Emissions

7.1 Overview
This section reports Glemissions that are only released during the prodlutt processing,

transmission, and distribution of fossil fuel. In Nevada, these are emissions released via leakage and
venting from oil and gas fields, processing facilities, and pipelines (for both transmission and
distribution). Emissions associated vignergy consumed by these processes,(G&D, and Ck) are
included in Sectiod, Residential, Commercial, and Industrial Sector EmissiBmissions associated

with energy production from fossil fuel combustion are include&ectior3, Electrical Generation

Sector Emissions

Production of both natural gas and oil are marginal in Nevada. Current (2011) oil production in Nevada is

about 1,000 barrels per d&E
LINE RdzOG A2y 641 &
YAfEA2Y 2F OdzoAO FSSGd bSOl RIQa

SadAayYriSR G2

I FGSNI LIST | Ay Jouhlg,006 adels Ber dvg. Batudangess | (i
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O2yadzYLIiA2y 2F yli
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cubic et in 2010, while petroleum consumption was about 124,000 barrels péf.d&jethodologies
to estimate GHG emissions were provided by SIT 2012. The dataset used to estimate GHG emissions is
summarized in the following table.

Table7.1: Sources used to estimates GHG emissions in the fossil fuel industry sector

Process Source Reference
Emission SIT 2012
factors
Natural gas 1 Independent Petroleum Association of Amergca | http://www.ipaa.org/reports/econreports/in
production Economic Report & Industrydfistics dex.php
1 USEIA http://www.eia.gov/
Natural gas USEIA http://www.eia.gov/
processing
Natural gas U.S. Department of Transportation Pipeline and Hazardoy http://phmsa.dot.gov/pipeline/library/data
transmission Materials Safety Administration FMSA)Annual Reporté stats
Natural gas U.S. Department of Transportation Pipeline and Hazardoy http://phmsa.dot.gov/pipeline/library/data
distribution Materials Safety Administration (PHMS@nnual Reports | stats

Oil Production

USEIA

http://www.eia.gov/dnav/pet/pet_crd_crpd
n_adc_mbbl_m.htm

Oil Refined

USEIA

http://www.eia.gov/dnav/pet/pet_pnp_unc
_dcu_r50_a.htm

Oil Transported

Assumed to be equal to oil refined

"Total length of transmission pipelineag/not reported until 2000. For years 198809 it was assumed to be equal to 2000

* EIA- SEDSttp:/www.eia.gov/state/seds/sedsstates.cfm?q_state_a=NV&q_state=Nevada#undefined
*DOEEIA, SEDSttp://www.eia.gov/state/seds/hf.jsp?incfile=sep_use/total/use_tot_NVa.html&mstate=Nevada

a7



Nevada Statewide Greenhouse Gas Inventory and Projed9@@2030

7.2 Historical Emissions

Because of the absence of a coal industry and marginality of natural gas and oil production in Nevada,
emissions from production, processing, transsibn, and distribution represent a very small fraction of

the total GHG emissions of the state. Historically, emissions from the fossil fuel industry represented less
than 3% of total emissions, with the relative contributiometural gasn the sectorincreasing from

72% in 1990, to 98% in 201Bigure7.1).

Figure7.1: Historical emissions for the fossil fuel industry, disaggregated by fuel source. Note: data for production,
transmission, and distribution of natural gas were not available for 1993 and where estimated by linear interpolation.
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Transmission and distribution of natural gas are the major sources of GHG emissions in the sector

(Figure7.2). In 2010, transmission and distribution accounted for 77%, and 21% of total GHG emissions
in the sector, respectively.

Figure7.2: GHG emissions due to transmission and distribution of natural gas. Notéa & production, transmission, and
distribution of natural gas were not available for 1993.
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7.3 Projected Emissions

Emission projections for this sector were based on the assumption that oil and natural gas production
will not significantly change in Nada in the next 20 years. Emissions from oil and natural gas
production were kept constant to their 2011 level (the last year of available data). Emissions from
natural gas transmission were held constant to the 122901 average. Emissions for naturas ga
distribution were calculated based on the population increase estimated by the Nevada State
Demographer (1% annual increase for the period 28A80). This is based on the assumption that the
fugitive CHwould result from additional gas distribution @iline needed to serve retail sales

(residential, commercial and industrial sector). Based on these assumptions, total GHG emissions from
oil and natural gas processes will increase to about 0.6 MMGBy 2030, up 24% from 2010. Overall,

the marginalty & G KA A& aSOG2NJ Ay bSO RIFQa G2 42030 prDjécibpnsS YA & & A -
as well: total emissions from production, transmission, and distribution of oil and natural gas will
contribute only 1% to total GHG emissions in 2030.

Figure7.3: Historical and projected emissions for oil and natural gas (NG) production, transmission, and distribution. The
vertical dashed line marks the end of historical emissions and the beginning of projections.
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8 Agriculture Sector Emissions

8.1 Overview
The emissions discussed in this section refer to-@oergy emissions from agriculturelated activities.
Energy emissions (e.g., combustion of fossil fuels in agriculture equipment) are included in &ection

Several processes are included under the agriculture sector, including livestioitkand croprelated
activities. Methane is a natural fproduct of animal digestion, in particular ruminants (such as cattle,
sheep, and goatsyyhich have higher CHmissions than other types of animals because of their unique
digestive process. Manure (i.e., animal waste) management is another important sourceasfdCH

N,O, which are produced during the manure decomposition process. Vaipicsiltural soil

management practices contribute to GHG emission® N emitted by soil as a result, for instance, of
synthetic fertilizer use, application of animal waste and/or crop residue to soil, and direct deposition of
animal waste in pasturesanges and paddocks.

Emissions from the agriculture sector were estimated by relating livestock population statistics, crop
production, and fertilizer use with emission factors specific for the several processes and activities
considered in this analysiEmission factors were obtained from SIT 2012, and statistics on livestock and
crops for Nevada were obtained from the USMational Agricultural Statistics Service (USD¥SS).

At the time this report was compiled, several datasets were netaigate 1o 2010. In these cases,

linear extrapolations were used to complete the historical tigggies.

8.2 Historical Emissions

bS@FRIQA I IANROdzt G dzZNBE aSOG2NJ Aa | YAY2NI a2dz2NOS 27
at approximately 1.4 MMtCg@q in 210, about 3% of total GHG emissions for Nevada. Historical data
showed a limited variability, with GHG emissions peaking at about 1.5 M¢3®2001 and slowly

declining thereafter. Overall, emissions from livestock digestion accounted for more thaof 364l

sector emissiong;ultivated landopractices (including synthetic and organic fertilization, tilling practices

and production of nitrogetiixing crops) accounted for about 3®%; manure management accounted

for about 10% of total emissions in tlagriculture sectorKigure8.1). While residual burning is practiced

in Nevada, emissions from this activity were negligible.

o http://quickstats.nass.usda.gov/
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Figure8.1: Main GHG emissions from the agriculture s&c CH, is released during ruminant digestion (enteric
fermentation); manure management describes,® and Chlemissions due to animal waste treatment, with the exclusion of
emissions from manure used as soil fertilizé¥;/ dzf G A @ lisia Saegofy lthides@ribes MO and Cliemissions from soil
caused by a wide range of agricultural practices, such as synthetic and animal waste fertilization, farming practices, anc
production of nitrogenfixing crops. Emissions from agricultural residual burning areg@st in Nevada but their magnitude
is very small and therefore not represented in this graph.
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The relative contribution of )0 and CHito total emissions in the agriculture sector was constant for the
entire 19902010 period, approximately 40% aff%, respectively=gure8.2).

Figure8.2: Relative contribution of each GHG type to total emissions in the agriculture sector.
EN20 = CH4
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8.3 Projected Emissions

Emissions from both animdlgestion (enteric fermentation) and manure management are dependent
on livestock population. There are no local and specific data on future livestock population in Nevada.
The agricultural sector in the state is projected to have no employment growtteiperiod 2010
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2020%. Similarly, projections for US livestock show an annual decline in livestock population between
0.7% and 2.5% for the period 202030, depending on the type of animal. As recommended by SIT
2012, livestock projections were used toiasite emission in manure management and animal

digestion for the period 2022030. Emissions from so#lated practices are mainly driven by fertilizer
use. It is reasonable to assume that population growth, which is a good indicator for demand in
agricutural products, can be used as an indicator for fertilizer demand as well. Projected emissions for
the soilrelated practices were obtained by using the population growth rates for 208D (Nevada

State Demographer) and by linearly extrapolating emissiemds observed in the period 199010 (as
recommended by SIT 2012 when more detailed and/or local analyses are not available). Results from
both methods showed very marginal differences.

Total emissions for the agriculture sector between the 22030 geriod are not expected to
substantially differ from historical trends. Emissions in 2030 are projected to be 1.3 Maéti@a@h a
marginal decline from 1.4 MMTG&; in 2010 ftigure8.3). Overall, total emissions from the agricuku
sector are projected to contribute to statewide GHG emissions by only 2.5%, in 2030.

Figure8.3: Historical and projected emissions for the agriculture sector.,@&Heleased during ruminant digestion geric
FSNYSYGIFGA2y 0T WYl ydzNI® aMICHdmBstonsSIyelioaniRabviaeNifeain@at, whh the exclusion
2F SYAaaAirzy FNBY YIydNB dzaSR | & &2 joandiChandissidnsifiors Saillcauset ByA:
wide range of agriculture practices, such as synthetic and animal waste fertilization, farming practices, and production ¢
nitrogen-fixing crops. While emissions from agricultural residual burning are present in Nevada, their current and future
magnitude isvery small and could not be represented in this graph. The vertical dashed line marks the end of historical
emissions and the beginning of projections.
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8 Nevada Department of Employment Training and Rehabilitatiesearch & Analysis Bureau,
http://www.nevadaworkforce.com
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9 Waste management sector emissions

9.1 Overview

Waste management GHG emissions occur from two souregcees, namely, solid waste and
wastewater management. In landfills, £athd CQare produced from anaerobic decomposition.
However, neither the Cmitted directly as biogas nor the g@mitted from combusting Ctat flares

is counted as an anthropogenGHG emission. This is becausei€@rimarily released by

decomposition of organic materials derived from biomass sources (e.g., crops, forests), which initially
sequestered an equivalent amount of £ffdm the atmosphere. Similarly, G&nd NO emissias from
waste combustion of materials such as paper, food scraps, and plastic, are not counted as GHG because
they return CQthat plants previously absorbed through photosynthesis from the atmosphere. Last but
not least, much of the carbon in landfillsstored indefinitely and removed from the pool of carbon
available to cycle to the atmosphere. Emissions accounted as GHG in this report are frbingsoric
sources (e.g., G@&rom plastic and rubber made from petroleum), angdNemitted during waste
combustion because of high temperatures used in the process.

Disposal and treatment of industrial and municipal wastewater often result@ahd Cllemissions.
The amount of methane produced by wastewater depends on the organic content (or loading) of th
water (expressed in terms of biochemical oxygen demand, BOD); under the same conditions,
wastewater with higher BOD will emit more £NO emissions depend on the nitrogen content of the
wastewater, which is dependent on the consumption of dietary pratén the human population.

It is estimated that landfill waste continues to emit 36t several decadesfter its emplacement.

Emission rates follow an exponential decay curve, quickly diminishing after a few years, but still being
larger than zero fothe next three to six decades, depending on the climate of the region (decay takes
longer in arid climates). Therefore, in order to calculate annual emissions from landfills it is not only
important to estimate the waste in place (WIP, i.e. the amounvas$te since the beginning of landfill
activity), but also the relative amount of waste that was emplaced annually during the landfill lifetime
(seeFigurell.11for an example of the approach used in this report).

Data from the Mvada Statewide GHG Emission Inventory and Projectit®302020 (2008), State of
Nevada Solid Waste Management Plan (2007), and EPA Landfill Methane Outreach Program (LMOP
20179, were integrated to obtain the most Hp-date estimates of WIP in eachtbi largest municipal
waste landfills in Nevada. WIP for each landfill was redistributed across the years of activity based on
bSO RIQA& LI Lz | A Zyiissibns framAaadiills Oeteded@adyby thefp@sence df gas
recovery systems suds flaring, landfill gas collection systems (LFG), and landfibgatergy (LFGTE).

A detailed description on the data and methodologies adopted to estimate emissions from solid waste
managementanbe found in Sectiodl1.4

2 http://www.epa.gov/Imop/publicatins-tools/index.html
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The estimation of GHG emissions from municipal and industrial wastewater treatment were calculated
using the method recommended by SIT 2012, which is based on state population.

9.2 Historical Emissions

GHG emissions from solid and wastewater managemeng wearginal in Nevada, accounting for
approximately 23% of total GHG emissions in the state, €dissions accounted for approximately

94% of total emissions. Emissions from the waste management sector increased from approximately 0.8
MMLtCGOeq in 1990 to ¥4 MMtCQeq in 2010[igure9.1), with solid waste management representing

more than 80% of these emissions. Noticeably, the installation efeghgtion systems in the Apex and
Sunrise landfills largely contributed to the redioa of GHG emissionte estimatedavoided emissions

of CH were almost equivalent to the actual total emissions in 2(RiQyre9.1).

Figure9.1: GHG emissions from solid and tea& waste management. Emissions from solid waste management were
disaggregated in two main groups: emissions from landfills with no-gs8 02 GSNE &deaidisSyvya odzy 02y
from landfills with gasNB 02 S NE aeaid Sya dnipartdni thBofice tBaRal of the éoytrolléddandfills iad A
the gasrecovery systems installed well after their activities started, so they contributed to the uncontrolled group emissic
for part of their activity history. Emissions were further disagggated into municipal (MSW) and Industrial (Ind). Emissions
from municipal wastewater management (MWW) are shown, but emissions from industrial wastewater management are
negligible in Nevada. Also, this graphic shows GHG emissions that were avoidedas.¢hat was not emitted into the
atmosphere, because of the adoption of g&6 5 O2 S NE adeaidSya o6W! @2ARSRQU®
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9.3 Projected Emissions

Waste production and its placement in landfills are dependent on population growth. GHG emissions
from the solid waste managnent sector were estimated based on the projected Nevada population
growth (Nevada State Demographer), the information about current and future landfill management
obtained from LMOP, and on the recommended (SIT 2012) model for emissions from landétksledl
description of the adopted methodology can be found in Sectibd4.2 Emissions from wastewater
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management were projected by extrapolating the linear trends observed for the period2®@BD as
recommended by SITO22.

GHG emissions are projected to reach approximately 3.0 MMty 2030, about 5.6% of total

statewide emissions. Noticeably, emissions from controlled landfills will account for about 70% in 2030,
more than doubling their contribution of 30% in 2ZDIThis increase reflects the use and the

introduction of gasrecovering technologies in the top three largest landfills in Nevada: Sunrise LF, from
2002; Apex LF, from 2000; Lockwood LF, from 2012 (see Skttitfrom more details). Emissions from
wastewater management are predicted to account for less than 20% of total waste management
emissions without any significant change in their contribution for the period Z38D.

Figure9.2: Historical and projected emissions for the waste management sector. Emissions from solid waste manageme
are shown separately for landfills that have g8 02 OSNE &deadisSvya oWa{2 /2yQ FyR WY
industrial controllS RE NBX a LSOl A @St ev FyR F2NIflFyRTAf A gAlGK2dzi ac
and industrial uncontrolled, respectively). Emissions from municipal wastewater management (MWW) are shown, but
emissions from industrial wastewar management are negligible in Nevada. The vertical black dashed line marks the en
historical data and the beginning of projections.
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10 Land Use, Land Use Change, and Forestry Sector Emissions

10.1 Overview

This section includes GHG emissions from tasd and-change activities and from the forestry sector.
Temperate forests in the Northern hemisphere are in generaldii®s, as their net carbon flux balance

(i.e., carbon emissions minus carbon sequestration) is negative, hence actively contributffsgpt
anthropogenic GHG emissions. The strength of these sinks, per unit of area, widely depends on many
factors, such as forest species composition, climate variability, and the occurrence of perturbations like
fires and diseases. Othernaturale@as G SY (@ LJSa o6Sod3IdX INF adflyRazZ &KN
contribute as well to the overall carbon flux balance, but the current scientific consensus is that they

are, on average, close to neutrality. The main approach adopted to estimate carbon (@mrtheffCQ)
sequestration in forests relies on estimating the magnitude of distinct carbon pools (i.e., the total

amount of carbon found in each pool,stockk. & dzZOK | & | 602 @S3ANRBdzyR 0A2Yl aasx
forest ecosystems and their change thgtutime (i.e. the net change of carbon in all pools of a forest,
which is equated to carbon flux between the forest ecosystem and the atmosphere, or other
compartments of the biosphere). The USBdtest Service collects, manages, analyses and makes
availabe such data through the Forest Inventory and Analysis progranfXFIA this respect, a positive
change in overall carbon stocks per unit of area of a forest indicates net carbon uptake §).dérp@0O

the atmosphere. However, carbon stocks can chaagye result of land use change (i.e., increase or
decrease of forested areas), logging, and fire events, which both decrease the amount of forest carbon
stocks. Land use and land use change only marginally contribute to GHG emissions in Nevada (Nevada
Staewide Greenhouse Gas Emissions Inventory and Projections;2024). Nevertheless, wildfires and
prescribed fires can significantly contribute to the annual carbon balance of the forests and other

natural ecosystems. It is important to note that theloan released by fires in forests and other natural
ecosystems is not accounted in the GHG inventory. This is because the loss of carbon from forests is
already accounted for by either the carbgool inventory approach (in forests), or balances an

equivalent amount of carbon previously sequestered through photosynthesis (in other natural
ecosystems). Ctand NO are also released during fires and they need to be included in the GHG
inventory as emissions.

SIT 2012 provides methodologies, and emissiorofadb estimate net GHG emissions from the forestry
sector, and historical data on the areas affected by fires in Nevada were obtained from the National
Interagency Fire Center (NFECA detailed description of the assumption and data used in this seigtion
provided in Sectioil.5

% http://www.fia.fs.fed.us/
3 http://www.nifc.gov/
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10.2 Historical Emissions
Forests in Nevada covered approximately 3,100,000 hectares in20065 |j dzA @I £ Sy G (2
land Figurel0.1).

Figure10.1: Land cover in Nevada

Fire emissions and GQOptake by forests are the two main factors contributing to the total emissions of
this sector. Forest uptake was relativetynstant across the period 199010, ranging between 6 and 9
MMtCOeq sequestered every year from the atmosphdfeg(ire10.2). This corresponded to about 13%
of total GHG emissions in Nevada in 2010. Fire emissions were extreangble, averaging 3.0
MMtCOseq, but peaking at about 10 MMtG€x during 2006, when more than 1,000,000 acres were

% Multi-Resolution Land Characteristics Consortium, MRt //www.mrlc.gov/nlcd2006.php
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