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EXECUTIVE SUMMARY

Puget Sound Energy’s (PSE) operating rates and greenhouse gas (GHG)
emissions for calendar year 2013 are summarized below in Table ES-1,
Table ES-2, and Table ES-3. Emission percentages indicated in Table ES-2
are the percentage of the total emissions of the particular pollutant within
each scope. Emission percentages indicated in Table ES-3 are the
percentage of the total emissions of the particular pollutant among all
sources.

Table ES-1. Calendar Year 2013 Operating Rates

Electric Operations Natural Gas Operations
Throughput 24,392,995,218 kWh 911,234,000 therm
Customers Served (Average) 1,085,381 773,385
Revenue (000) $2,156,920 $1,028,357

Table ES-2. Calendar Year 2013 Greenhouse Gas Emissions by Scope

CO, CH, N,O SFs
metric % metric 9 metric % metric %
ton ton ton ton

PSE-owned
Electric 7,098,520 100% 858 20% 83 100% 0.13 100%
Operations
PSE-owned
Natural Gas 74 0% 2,392 83% 0 0% 0 NC
Operations
Total Scope I 7,095,594 100% 2,977 100% 83 100% 0.13 100%
Electricity o o o

3,673,198 42% 53 100% 86 100% 0 NC
Purchases
Natural Gas
Supply to End- | 5,101,266 58% 0 0% 0 0% 0 NC
Users
Total Scope IIT | 8,774,465 100% 53 100% 86 100% 0 NC
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CO, CH4 N,O SFe
metric % metric % metric % metric %
ton ton ton ton
Total Outside 38320 | 100% 0 NC 0 NC 0 NC
Scope
Note(s): CO; = carbon dioxide, CHs = methane, N>O = nitrous oxide, SFs = sulfur hexafluoride, NC
= not calculated.
Table ES-3. Calendar Year 2012 Greenhouse Gas Emissions by Source
CO, CH4 N,O SFe
metric % metric % metric % metric %
ton ton ton ton
Generated and
Purchased 10,807,038 | 67.9% 638 21.0% 169 100% 0.13 100%
Electricity
Natural Gas 74 0% 2,392 79.0% 0 0% 0 0%
Operations
Natural Gas
Supply to End- | 5,101,266 32.1% 0 0% 0 0% 0 0%
Users
Emissions from | 5 00 376 | 10006 3,030 100% 169 100% 0.13 100%
All Sources

Note(s): CO; = carbon dioxide, CH4 = methane, N>O = nitrous oxide, SFs = sulfur hexafluoride, NC
= not calculated.

A majority of the carbon dioxide (CO2) emissions were from generated
and purchased electricity (67.9%), while the remaining emissions were
from natural gas supply to end-users (32.1%). For methane (CHy), the
majority of emissions were from fugitive emissions from natural gas
operations (79.0%). Generated and purchased electricity also accounted
for all nitrous oxide (N20) emissions. The sulfur hexafluoride (SFe)
emissions were insignificant.

Of the electricity PSE delivered in 2013, 43.9% was generated by PSE and
56.1% was purchased (19.3% via firm contracts and 36.8% via non-firm
contracts). Of the GHG emissions associated with electricity, 65.7% were
from electricity generated by PSE and 34.3% were from purchased
electricity (2.6% via firm contracts and 31.8% via non-firm contracts). The
relative amount of GHG emissions from the electricity sources did not
align with the amount of power from each electricity source because
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different electricity generating technologies have different GHG emission
intensities. “Intensity” is the relationship between emissions and
production, e.g., metric tons of COz per kilowatt hour [kWh]). For
instance, about 40.6% of the electricity generated by PSE came from coal
combustion, but this electricity source represented about 65.8% of the CO;
emissions from electricity generated by PSE. Hydroelectric plants in the
Pacific Northwest accounted for about 82.6% of the firm contract
purchased electricity and produced essentially zero GHG emissions.

Compared to 2012, the total electricity throughput decreased by 1%.
However, GHG emissions increased by 9%. The combination of increases
in electricity generated by PSE from coal combustion and natural gas/oil
(higher GHG emission intensities of 2.39 Ib/kWh and 1.47 Ib/kWh,
respectively), and decreases in firm contract, PURPA, and non-firm
contract purchase electricity (lower GHG emission intensities of 0.11
Ib/kWh, 0.32 1b/kWh, and 0.85 Ib/kWHh, respectively), resulted in an
overall emission intensity for electricity generated and purchased by PSE
being higher than that in 2012.

PSE continues to be moderate in terms of GHG emissions intensity as
compared to other utilities. Electric generation owned by PSE has a higher
CO; emissions intensity than the national average, but it is moderate in
comparison to other large electricity generators. PSE’s overall CO;
emissions intensity, which includes both electricity generated by PSE and
purchased by PSE, is lower than the national average, due to the large
proportion of hydroelectric generation utilized by PSE.

The “direct use” of natural gas often includes heating for water, buildings,
and industrial processes, as well as use as a raw material to produce
petrochemicals, plastics, paints, and a wide variety of other products. The
emissions associated with the “direct use” of natural gas by end-users
together with the emissions associated with power generation and power
deliveries from natural gas combustion (direct and indirect) are accounted
for in this inventory.
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1.0

1.1

1.2

INTRODUCTION

This document presents an inventory of greenhouse gas (GHG) emissions
from Puget Sound Energy (PSE) operations during the calendar year 2013.
PSE’s primary business is electric generation, purchase, distribution, and
sales and natural gas purchase, distribution, and sales. This inventory
accounts for the four major GHGs most relevant to PSE’s businesses. They
are carbon dioxide (CO2), methane (CH,), nitrous oxide (N20), and sulfur
hexafluoride (SFs). GHG emissions were calculated in accordance with a
standardized nationally accepted protocol.

PURPOSE

This inventory is intended to provide PSE with the information to achieve
five major goals:

e Maintaining an accurate and transparent estimate of GHG emissions;
e Analyzing PSE’s GHG emission sources in relation to size and impact;
e Tracking PSE’s GHG emissions over time;

e Evaluating PSE’s GHG emissions from electric production and
purchase relative to those of other electric generators and electric
utilities; and

e Estimating the emissions avoided through PSE’s conservation
programs.

INVENTORY ORGANIZATION

This inventory is organized into 11 sections. The introduction explains the
purpose and organization of this inventory. The background of PSE’s
GHG inventory is described in Section 2.0. Major accounting issues within
PSE’s GHG inventory are discussed in Section 3.0. Section 4.0 presents the
choice of organizational and operational boundaries used in the
inventory. Section 5.0 documents the calculation methodology, data
sources, and assumptions made to estimate PSE’s GHG emissions. Section
6.0 provides a list of tables used to present and analyze PSE’s GHG
emissions during calendar year 2013. Section 7.0 provides an evaluation of
the sources of PSE’s GHG emissions and discusses potential uncertainties
in the inventory. Section 8.0 describes changes in PSE’s GHG inventory
over time. Section 9.0 compares PSE’s GHG emissions to those from other
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electric utilities. Section 10.0 presents PSE’s conservation programs that
are relevant to the inventory and the estimated amount of GHG emissions
avoided as a result of these conservation programs. The last section
contains a list of references used to compile this inventory.
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2.0

2.1

BACKGROUND

From 2002 to 2010, PSE’s GHG inventories have followed a widely-
accepted international GHG accounting protocol, the Greenhouse Gas
Protocol (WRI/WBCSD 2004). The Greenhouse Gas Protocol (GHG
Protocol) was developed by a consortium of businesses, business
organizations, governments, and non-governmental organizations led
jointly by the World Resources Institute (WRI) and the World Business
Council for Sustainable Development (WBCSD).

The WRI/WBCSD GHG Protocol has set the standard for development of
GHG accounting methods for many industries and state GHG programs.
Under the GHG Protocol, six groups of GHGs are tracked: carbon dioxide
(COz2), methane (CHa), nitrous oxide (N20), sulfur hexafluoride (SFs),
hydrofluorocarbons (HFCs), and perfluorocarbons (PFCs). Two of the
groups of gases, HFCs, and PFCs, are not tracked quantitatively in this
inventory because PSE’s emissions of these GHGs are negligible.

RECENT REGULATORY ACTIONS

This inventory continues to incorporate many of the standards developed
by the WRI/WBSCD. However, recent regulatory actions at the federal
and state levels require PSE to disclose its emissions using newly-set
procedures. To stay abreast of these actions, PSE has started integrating
these new standards into this report.

On September 22, 2009, the United States Environmental Protection
Agency (EPA) signed the Greenhouse Gas Mandatory Reporting Rule
(GHG MRR) (EPA 2009). The rule requires reporting of GHG emissions
under EPA’s GHG Reporting Program from large sources and suppliers in
the United States, and is intended to collect accurate and timely emissions
data to inform future policy decisions. The final rule was published in the
Federal Register on October 30, 2009 and became effective on December
29, 2009. Under the rule, suppliers of fossil fuels or industrial greenhouse
gases, manufacturers of vehicles and engines, and facilities that emit
25,000 metric tons or more of carbon dioxide equivalent (COe) per
calendar year are required to submit annual reports to the EPA. PSE is
subject to the reporting requirements in Subparts A, C, D, W, DD, and NN
in the GHG MRR. Under these requirements, PSE must calculate GHG
emissions from fuel combustion and electrical transmission and
distribution equipment for electric operations, natural gas system
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2.2

operations, and combustion of natural gas supplied to certain customers.
The reporting timeline varies for different subparts of the GHG MRR. The
initial reporting year for Subparts A, C, D, and NN was 2010, while the
reporting year for Subparts W and DD was 2011.

In March 2010, the Washington State Legislature passed new legislation,
Substitute Senate Bill 6373, amending the 2008 statute (House Bill 2815)
requiring the Washington State Department of Ecology (Ecology) to
establish rules for the mandatory reporting of GHG emissions. The
amended legislation emphasizes consistency with the EPA’s reporting
program, which was finalized after the passage of the 2008 statute.
Ecology then restarted its rulemaking process to align the state and
federal programs. Under the Washington State GHG reporting
requirements, as prescribed in WAC 173-441, facilities and transportation
fuel suppliers that emit 10,000 metric tons or more per year of GHG
emissions in Washington are required to report GHG emissions.
Reporting started with 2012 emissions, which were to be reported in 2013.

The EPA has made multiple amendments to the GHG Reporting Program
since its adoption in 2009. However, there have been no amendments to
the Washington State GHG reporting requirements since its adoption in
2010. Under the Revised Code of Washington (RCW) 70.94.151, Ecology is
required to update Chapter 173-441 WAC to maintain consistency with
the EPA’s Greenhouse Gas Reporting Program. Therefore, amendments to
the Washington State GHG reporting requirements are anticipated.

INVENTORY AND GHG REPORTING COMPLIANCE

This inventory is intended to meet the compliance requirements set forth
in the federal and state GHG reporting requirements. After the
promulgation of the GHG MRR on October 30, 2009, PSE started
incorporating GHG MRR calculation methodologies in the 2009 GHG
inventory, with the objective of preparing to meet compliance
requirements starting in the 2010 reporting year. The GHG MRR,
however, has evolved since its first promulgation in 2009. Therefore, new
calculation methodologies continue to be added to the GHG inventory to
achieve alignment with the new GHG MRR requirements. Since 2011,
CO», CHy, N0, and SFs emissions are quantified using methodologies
established in Subparts A, C, D, W, DD, and NN.

Facilities report GHG emissions based on the EPA's GHG reporting
program. The GHG emissions required to be reported to Ecology use the
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same calculation methodology as the EPA’s GHG MRR. The difference in
the reporting requirement is that Washington State has a lower reporting
threshold of 10,000 metric tons of carbon dioxide equivalent (CO-e) per
calendar year. As such, PSE’s GHG inventory continues to enable PSE to
comply with local, state, and federal reporting requirements to manage its
GHG emissions and to better adapt to future emission reduction programs
as they are adopted.
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3.0

MAJOR ACCOUNTING ISSUES

To stay relevant with the WRI/WBCSD GHG Protocol, PSE adheres to
tive principles. The five principles, along with the means by which this
report adheres to the principles, are as follows.

Relevance. Ensure the GHG inventory appropriately reflects the GHG
emissions of the company and serves the decision-making needs of
users — both internal and external. The intended uses of this inventory
are discussed in Section 1.1.

Completeness. Account for and report on all GHG emission sources
and activities within the chosen inventory boundary. Disclose and
justify any specific exclusions. The organizational and operational
boundaries chosen by PSE are discussed in Section 4.0. Emission

sources that are not included in this inventory are presented in Section
7.2.1.

Consistency. Use consistent methodologies to allow for meaningful
comparisons of emissions over time. Transparently document any
changes to the data, inventory boundary, methods, or any other
relevant factors in the time series. PSE has compiled an annual GHG
inventory since 2002. PSE has remained, to the best of its ability,
consistent in its emission calculation methodology to allow for
meaningful comparisons of emissions over time. However, small
changes in the emission calculation methodology have been made over
the years due to the changes in data availability. The intention of
making these small changes is to increase overall accuracy of the
inventory. The differences in data sources and methodologies are
presented in Section 8.3.

Transparency. Address all relevant issues in a factual and coherent
manner, based on a clear audit trail. Disclose any relevant assumptions
and make appropriate references to the accounting and calculation
methodologies and data sources used. Calculation methodologies,
sources of data, and assumptions are documented by emission scope
in Section 5.0. The references used are listed in Section 11.0 of this
inventory.

Accuracy. Take appropriate measures to ensure that the quantification
of GHG emissions is neither over nor under actual emissions, as far as
can be judged, and that uncertainties are reduced as far as practicable.
Achieve sufficient accuracy utilizing recognized standards to enable
users to make decisions with reasonable assurance as to the integrity of

ERM
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the reported information. PSE has endeavored to obtain the best
available information from PSE and other relevant organizations.
Additionally, efforts were made to minimize error to the greatest
extent practicable by utilizing appropriate professional judgment,
reputable sources, best available information, and peer review. The
integrity of the inventory is further discussed in Section 7.2.
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4.0

4.1

4.1.1

BOUNDARIES AND SOURCES

Organizational and operational boundaries to define and allocate GHG
emissions were chosen for the inventory in accordance with the GHG
Protocol. The organizational boundary is used to determine the GHG
emissions and sources associated with PSE’s activities. The operational
boundary further defines these emission sources into “scopes” so that
total emissions are accounted for, but double counting is avoided.

ORGANIZATIONAL BOUNDARIES

PSE'’s organizational boundaries are determined using the equity share
approach, i.e., PSE accounts for GHG emissions from its operations
according to its share of ownership (operations or assets) in the operation.
These operations and assets are detailed in the Puget Energy (PSE’s parent
company) 2013 Annual Report (Form 10-K) (Puget Energy 2013). The
information presented in this document was extracted from the 2013
Annual Report and supplemented by additional information provided by
relevant PSE personnel.

Electrical Operations

In 2013, PSE supplied electricity to 1,085,381 customers in Western
Washington. PSE wholly owns three dual-fuel combustion turbine
generation facilities (Frederickson, Fredonia, and Whitehorn), three
natural gas combined cycle generation facilities (Encogen, Goldendale,
and Mint Farm), two natural gas cogeneration facilities (Ferndale and
Sumas), one internal diesel combustion generation facility (Crystal
Mountain), four hydroelectric generation facilities (Electron, Lower Baker
River, Upper Baker River, and Snoqualmie Falls), and three wind power
generation facilities (Hopkins Ridge, Lower Snake River, and Wild Horse).
Also, PSE partially owns one coal-combustion generation facility
(Colstrip) and one natural gas combined cycle generation facility
(Frederickson Unit 1). All of the generation facilities are located in
Western Washington, except for the coal-combustion generation facility
(Colstrip), three wind power generation facilities (Hopkins Ridge, Lower
Snake River, and Wild Horse), and one natural gas combined cycle
generation facility (Goldendale). The coal-combustion generation facility
is located in Montana; the three wind power and one natural gas
combined cycle generation facilities are located in Eastern Washington.
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4.1.2

4.2

PSE's total electricity supplied to its customers includes electricity
generated by PSE-owned generation facilities and electricity purchased
through firm contracts with other electric producers and non-firm
contracts on the wholesale electric market. In 2013, 43.9% of PSE’s total
electricity was generated by PSE and 56.1% was purchased (19.3% via firm
contracts and 36.8% via non-firm contracts). The distribution of electricity
to PSE’s customers is largely provided by PSE-owned lines, while some is
transmitted by the Bonneville Power Agency under contract with PSE.

Natural Gas Operations

In 2013, PSE supplied natural gas to 773,385 customers in Western
Washington. PSE purchases natural gas from natural gas producers in the
United States and Canada, injects it into underground storage facilities,
and withdraws it during the peak winter heating season. PSE’s natural gas
supply is transported through pipelines owned by Northwest Pipeline GP
(NWP), Gas Transmission Northwest (GTN), Nova Gas Transmission
(NOVA), Foothills Pipe Lines (Foothills), and Westcoast Energy
(Westcoast). PSE owns its gas distribution networks within its service
territory. PSE holds storage capacity in the Jackson Prairie and Clay Basin
underground natural gas storage facilities in the United States, and at
AECO in Alberta, Canada. One-third of the Jackson Prairie facility is
owned by PSE.

OPERATIONAL BOUNDARIES

PSE’s GHG emissions are categorized into three scopes defined by PSE
control or ownership and the operational boundary specifications in the
GHG Protocol. Under the GHG Protocol, accounting and reporting of
Scope I and Scope II emissions is considered mandatory, while that of
Scope III emissions is considered optional.

Scope I emissions are direct GHG emissions released directly by PSE from
the operations of PSE-owned facilities. These emissions include those from
PSE-owned electric and natural gas operations. Scope II emissions are
indirect GHG emissions from the generation of purchased electricity
consumed by PSE. Scope III emissions are other indirect GHG emissions
resulting from activities by PSE but which occurred at sources not owned
or controlled by PSE. These emissions include those from electricity
purchased by PSE and resold to another intermediary owner, such as
another utility, or to end-users. Also, they include emissions that would
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4.2.1

42.1.1

result from the complete combustion or oxidation of natural gas provided
to end-users on PSE’s distribution system.

In addition, emission data for direct CO; emissions from biomass fuels are
accounted for and reported separately from the three scopes defined
above. This is consistent with the GHG Protocol. The GHG Protocol
specifies that these emissions should be accounted for separately because
of the relatively quick interplay between biomass fuels and the terrestrial
carbon stock. In contrast to biomass fuels, fossil fuels take a much longer
time to develop, so the interaction between atmospheric carbon and fossil
fuels is not considered in national GHG inventories.

Table 4-1 summarizes GHG emissions from each area of PSE’s operations
accounted for in this inventory, and identifies the scope under which each
area falls.

Scope I (Direct Emissions)

PSE’s Scope I emissions come from electric operations and natural gas
operations. Consistent with the previous year’s GHG inventory, SFs
emissions from electrical transmission and distribution (T-D) equipment
are included. PSE’s CHy emissions from natural gas storage is below the
de minimis level of 2% that is recognized by the GHG Protocol, therefore,
were excluded from Scope I emissions. PSE’s electric and natural gas
profile did not change in 2013. The inclusion and exclusion of these
emissions enable PSE’s GHG inventory to be consistent with the GHG
MRR requirements. Specifically, these emissions are reported under
Subpart DD and Subpart W of the GHG MRR.

Electric Operations

Within PSE’s electric operations, Scope I emissions come from electricity
generation, transmission, and distribution systems. Emissions that result
from PSE-owned generating facilities are fully accounted for in this
inventory. In addition, three potential sources are identified for emissions
from electric T-D systems:

e Emissions from electricity generated by PSE and lost in transmission
and distribution. These emissions are included in the total emissions
from electricity generated by PSE, prior to any losses, and were not
accounted for separately.

e Emissions from electrical T-D equipment. These emissions include SFe
emissions from gas-insulated substations, circuit breakers, closed-
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4.2.1.2

4.2.1.3

pressure and hermetically sealed-pressure switchgear, gas-insulated
lines containing SFs, pressurized cylinders, gas carts, electric power
transformers, and other containers of SF¢. On December 1, 2010, the
EPA finalized the GHG MRR Subpart DD to require calculation and
reporting of these emissions. Therefore, the GHG inventory has
included SFs emissions since 2011 to be consistent with the GHG MRR
requirements. SFs emissions are very minor when compared to the
total GHG emissions footprint.

e Emissions from equipment and materials used for construction,
operation, and maintenance of PSE’s electric system. This category
includes incidental loss of HFCs and PFCs from refrigeration
equipment and from incidental leaks of CH4 at gas-fired turbines. Data
regarding the use of PFCs and HFCs in refrigeration equipment and
incidental leaks of CH4 from gas-fired turbines were not available, and
these were not considered in this inventory. Emissions of PFCs and
HFCs from refrigeration equipment and CH4 from incidental leaks at
gas-fired turbines are extremely minor in relation to the emissions
from the coal-combustion generation facilities.

Natural Gas Operations

Scope I emissions from natural gas operations come from PSE’s natural
gas distribution system. These emissions include CO> and CH4 emissions
from equipment leaks from connectors, block valves, control valves,
pressure relief valves, orifice meters, regulators, and open-ended lines
from metering and regulating (M&R) and T-D transfer stations. On
November 30, 2010, the EPA finalized the GHG MRR Subpart W to
require calculation and reporting of these emissions. Therefore, the GHG
inventory has included these emissions since 2011 to be consistent with
the GHG MRR requirements. CH4 emissions account for the majority of
PSE’s Scope I emissions from natural gas operations.

Other Scope I Emissions

Scope I emissions also come from PSE’s vehicle fleet, which is used to
service PSE’s electric and natural gas operations. PSE’s vehicle fleet
emissions include emissions from combustion of fuel burned by these
vehicles as well as any PFCs and/or HFCs released from air conditioning
equipment installed in these vehicles. These are all Scope I emissions
attributable to PSE. PFCs and/or HFCs are of relatively minor quantities
compared to PSE’s total GHG emissions. Therefore, they are not
quantified in PSE’s GHG inventory. Emissions from the combustion of
fuel burned by these vehicles were not calculated for two reasons. First,
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4.2.2

4.2.3

4.2.3.1

historically, these emissions have totaled approximately 0.1% of PSE’s
total emissions output, which is below the de minimis level of 2% that is
recognized by the GHG Protocol. Second, the GHG MRR will account for
emissions from the transportation sector further up the production stream
with a method that is more accurate than the approach recommended by
the GHG Protocol. Therefore, these emissions are not included in PSE’s
GHG inventory to ensure accurate and consistent reporting and avoid
double counting.

Scope II (Indirect Emissions from Electric Power)

PSE’s Scope II emissions include emissions from electricity purchased
from a third party and used by PSE. PSE accounts for its internal use and
system losses of electricity, but it does not differentiate between losses
associated with electricity generated by PSE and electricity purchased by
PSE from a third party. As such, it is difficult to separate Scope II
emissions from total emissions associated with PSE’s use of electricity.
However, this inventory does account for Scope II emissions. Since PSE’s
Scope I emissions from electricity generated by PSE are based on the total
amount of electricity generated, and PSE’s Scope III emissions from
purchased electricity sold to others are based on the total electricity
purchased, prior to any system loss or PSE use, complete accounting of
Scope II emissions is included in Scope I and Scope III emissions.

Scope 111 (Other Indirect Emissions)

PSE’s Scope III emissions are included in the inventory to avoid double
counting of emissions among different companies, as these emissions are
accounted for as Scope I emissions by the third-party companies. PSE’s
Scope III emissions include emissions from operations and companies that
support or supply PSE, but are not owned or controlled by PSE.

PSE’s Scope III emissions accounted for in this inventory are associated
with electric operations and certain natural gas operations. Upstream
emissions from the generation of power and production of natural gas are
also considered part of PSE’s Scope III emissions. However, as these
emissions are thought to be minor, more uncertain, and further from PSE’s
control, they were not accounted for in this inventory.

Electric Operations

A majority of PSE’s Scope III emissions come from third-party generated
electricity purchased by PSE and resold to intermediary owners or end-
users. The electricity is purchased via firm and non-firm contracts. The
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4.2.3.2

4.2.3.3

4.2.4

purchases and sales are tracked and the data were used to account for
PSE’s Scope III emissions.

Natural Gas Supply

PSE’s Scope III emissions associated with natural gas supply includes CO:
emissions that would result from the complete use of natural gas provided
to end-users on their distribution systems. End-users refer to customers
that consume no more than 460,000 Mscf of natural gas at a single facility
per year.

Other Scope I1I Emissions

Upstream emissions from the generation of power and production of
natural gas are attributable to PSE’s Scope III emissions. However, as
these emissions are thought to be minor, more uncertain, and further from
PSE’s control, they are not accounted for in this inventory.

Other PSE Scope III emissions may include those associated with
employee travel in vehicles other than company vehicles, or emissions
associated with wastes. However, as detailed information regarding these
emissions are not available and these emissions are thought to be minor in
relation to the overall GHG inventory, they were not accounted for in this
inventory.

Outside Scope (Emissions from Biomass)

A small portion of the electricity purchased by PSE is generated through
the combustion of biomass, which includes wood waste and municipal
waste. Consistent with the GHG Protocol, CO; emissions from the
combustion of biomass were accounted for separately, as discussed in the
introduction of Section 4.2.
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5.0

5.1

51.1

5.1.2

5.1.3

5.2

METHODOLOGY

This inventory was compiled using data provided by PSE, calculation
methodologies from WRI/WBCSD sources, the GHG MRR, and other
accepted air emission calculation references. The data sources and
calculation methodologies are discussed in the following sections by
emission scope (Scope I, Scope 1II, Scope III, and outside scope).

SCOPE1
Electric Operations

PSE’s Scope I emissions from electric operations were calculated using the
GHG MRR Subpart C Tier 2 and Tier 4 calculation methodologies (Table
A-1 and Table A-2). These emissions were calculated based on the amount
of fuel consumed by the electricity generation facilities. PSE’s Scope 1
emissions from electrical T-D equipment were calculated using the GHG
MRR Subpart DD calculation methodologies (Table B-9). These emissions
were calculated based on the amount of SFs removed from inventory and
acquired, less the amount disbursed and used in the electrical T-D
equipment.

Natural Gas Operations

PSE’s Scope I emissions from its natural gas distribution system were
calculated using the GHG MRR Subpart W calculation methodologies
(Table B-8). These emissions were calculated based on the number of
leaking equipment identified from PSE’s leak survey, M&R and T-D
transfer stations, and default emission factors.

Other Scope I Emissions

No other Scope I emissions were quantified.

SCOPE II (INDIRECT EMISSIONS ASSOCIATED WITH THE
PURCHASE OF ELECTRICITY)

PSE’s Scope II emissions were not calculated separately as they could not

be separated from Scope I and Scope III emissions, as discussed in Section
422.
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5.3

5.3.1

5.3.2

SCOPE 111 (OTHER INDIRECT EMISSIONS) ELECTRIC OPERATIONS
Electric Operations

PSE’s Scope III emissions from firm contract purchased electricity were
calculated using the amount of electricity purchased, broken down by the
electricity generation technology (e.g., coal, natural gas, or petroleum),
and emission factors applicable to each generation source. The sources of
the emission factors used include the Updated State-level Greenhouse Gas
Emission Coefficients for Electricity Generation 1998-2000 (DOE/EIA
2002), Voluntary Reporting of Greenhouse Gases Program - Fuel and
Energy Source Codes and Emission Coefficients (DOE/EIA 2009), Carbon
Dioxide Emissions from the Generation of Electric Power in the United
States (DOE/EPA 2000), AP-42 emission factors (EPA), and EPA eGRID
regional average emission factors (EPA 2014) (Table A-3).

PSE’s Scope III emissions from non-firm contract purchased electricity
were estimated using a lump sum of total non-firm contract purchased
electricity and regional average emission factors from the EPA eGRID for
CO2 emissions and the Updated State-level Greenhouse Gas Coefficients
for Electricity Generation 1998-2000 (DOE/ EIA 2002) for CHs and N2O
emissions.

Natural Gas Supply

PSE’s Scope III COz emissions resulting from the complete combustion or
oxidation of natural gas provided to end-users on PSE’s distribution
systems were calculated using the GHG MRR Subpart NN calculation
methodologies (Table B-10). These emissions were calculated based on the
amount of natural gas received at the city gate, less the amount delivered
to downstream gas transmission pipelines and other local distribution
companies (LDCs), less the amount delivered to customers that consume
more than 460,000 Mscf of natural gas at a single facility per year, and plus
the amount that bypassed the city gate and the net amount retrieved from
storage for delivery via PSE’s distribution system. Other off-system
natural gas that is not delivered to PSE’s distribution system was not
included in Subpart NN accounting.
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5.4

OUTSIDE SCOPE (EMISSIONS FROM BIOMASS)

Emissions from purchased electricity generated through combustion of
biomass were calculated using the amount of biomass-generated
electricity purchased and AP-42 emission factors.
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6.0

GHG EMISSIONS

PSE’s GHG emissions calculations are presented in the following tables.

Table 6-1 Total Emissions by Scope

Table 6-2 Total Emissions by Scope in CO> Equivalents (COxze)

Table 6-3 Emissions from PSE-Owned Electric Operations

Table 6-4 Emissions from PSE-Owned Natural Gas Operations

Table 6-5 Emissions from Non-Firm Contract Purchased
Electricity

Table 6-6 Detailed Emissions Calculations
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7.0

7.1

SOURCES AND UNCERTAINTIES OF GHG EMISSIONS

This section evaluates PSE’s GHG emissions by source to identify the
sources generating the largest amount (ton) and greatest intensity
(ton/unit output).

SOURCES OF GHG EMISSIONS

Table 7-1 summarizes the GHG emissions from each source category. A
majority of the CO, emissions were from generated and purchased
electricity (67.9%), while the remaining were from natural gas supply
(32.1%). For CHy, the majority of emissions were from fugitive emissions
from natural gas operations (79.9%). Generated and purchased electricity
accounted for all N2O emissions. SF¢ emissions from electrical T-D
equipment were insignificant. The other two principal GHGs, HFCs, and
PFCs, were not quantified.

A 100-year global warming potential (GWP) (EPA 2013) (Table A-4) was
applied to each GHG to allow for a better comparison among the GHGs
and their respective emission sources (Table 7-2). The GWP is a factor
describing the degree of effect a given GHG has on the atmosphere
relative to one unit of CO». A COz equivalent (COze) is calculated for each
GHG so that GHG emissions can be compared on the same basis. In 2013,
COz emissions from generated and purchased electricity were the greatest
source of GHGs emitted by PSE on a CO; equivalent basis (67.8%),
followed by natural gas supply (31.8%).

Of PSE'’s electricity throughput (generated and purchased) in 2013, 43.9%
was generated by PSE and 56.1% was purchased (19.3% via firm contracts
and 36.8% via non-firm contracts) (Figure 7-1, Figure 7-2). Of the GHG
emissions that are associated with electricity, 65.7% were from electricity
generated by PSE and 34.3% were from electricity purchased (2.6% via
firm contracts and 31.8% via non-firm contracts) (Figure 7-1). The relative
amount of GHG emissions from the electricity sources did not align with
the amount of power from each electricity source. This is due to several
factors.

First, about 40.6% of the electricity generated by PSE came from coal
combustion (Figure 7-3), which has a high GHG emission intensity
compared to natural gas and oil combustion sources. GHG emission
intensity is the relationship between GHG emissions and production, i.e.,
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metric tons CO2/kWh. Of CO; emissions from electricity generated by
PSE (direct emissions), about 65.8% were from coal-combustion
generation (Figure 7-3). It is the high GHG emission intensity of coal-
combustion generation that made the overall GHG emission intensity of
PSE’s electric operations high.

Second, about 82.6% of firm contract purchased electricity came from
hydroelectric plants in the Pacific Northwest (Figure 7-4). Hydroelectric
generation is considered a non-GHG producing generation source in the
GHG inventory. Almost all of the CO; emissions generated from firm
contract purchased electricity come from coal-combustion generated and
natural gas generated electric operations.

Third, regional average emission factors were used to estimate non-firm
contract purchased electricity. Non-firm contract purchased electricity
comes from different utilities and non-utilities via the “grid” system of
electric distribution. This makes it difficult to track exactly where and how
each measure of non-firm contract purchased electricity was generated.
For instance, electricity purchased by a utility from an energy trader could
have been purchased by the energy trader from a hydroelectric facility
near the utility's operational territory, or from a utility generating
electricity using coal outside the utility's operational territory. The
emissions associated with the generation are not clearly known because
they could be significantly different for each source. Therefore, the
emissions associated with non-firm contract purchased electricity were
calculated using regional average emission factors, commonly referenced
as the “WECC average” (Table 6-5), that generally reflect the suite of
generation sources that produced the purchased electricity.

Figure 7-5 shows PSE’s generated electricity and firm contract purchased
electricity in 2013 by source and the respective COz emissions from each
source. The largest source of electricity is hydroelectricity (30.6%),
followed by coal (28.2%), natural gas/oil generated electricity (23.9%),
wind power generated electricity (13.2%), other or unknown sources
(3.6%), nuclear (0.3%), and biomass generated electricity (0.22%). The
largest source of COz emissions is from coal-combustion electricity
generation (63.3%), followed by natural gas electricity generation (33.3%),
other or unknown sources (2.9%), and biomass electricity generation
(0.5%).
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7.2

7.2.1

UNCERTAINTIES IN THE GHG EMISSIONS INVENTORY

Uncertainties may exist in the inventory as a result of the following
factors:

e Failure to include or properly allocate emission sources within the
boundaries of the inventory. Some smaller emission sources were not
quantified in the inventory because it was determined that the large
effort necessary to estimate their emissions was not warranted by the
scale of their potential emissions in relation to the overall inventory.

e Failure to properly estimate emissions from each source. This issue
could pertain to inaccurate emission estimation methods or erroneous
input data (e.g., fuel throughput) that were used to estimate emissions.

These sources of uncertainty were evaluated for the 2013 GHG inventory
as follows.

Potential Sources of GHG Emissions not Included

Some small sources of GHG emissions within the inventory boundary
were not included in the inventory. HFCs and PFCs emissions from
refrigeration equipment leaks and emissions from operation of small
engines on portable equipment at remote sites were not included. The
effort to gather data to produce emission estimates for these sources
would be extremely large relative to the maximum potential GHG
emissions from these sources. It appears highly unlikely that these sources
of emissions would amount to greater than 5% of PSE’s GHG emissions,
the threshold for materiality used in the U.S. Department of Energy’s
(DOE) 1605(b) program. The GHG Protocol does not set a materiality
standard. The GHG MRR sets a reporting threshold of 25,000 metric tons
of COze per year from an individual source.

Not all of PSE’s Scope III emissions were included in this inventory; only
those emissions believed to be of significant relevance to PSE’s operations
were included. Quantification of Scope III emissions is optional under the
GHG Protocol. PSE chose to report some Scope III emissions because they
amount to a significant portion of the GHG emissions that are affected by
PSE’s operations due to PSE’s purchase of electricity. As an example,
Scope III fugitive emissions from PSE-contracted storage at liquefied
natural gas facilities were not included in this inventory. These emissions
were not expected to present significant uncertainties in the inventory
because the scale of potential GHG emissions is relatively low in relation
to the overall GHG inventory. Another example, the upstream emissions
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from the generation of power and production of natural gas were also not
included in the Scope III emissions for the PSE inventory. These emissions
are not accounted for in this inventory because they are thought to be
minor, more uncertain, and further from PSE’s control. Other PSE’s Scope
III emissions may come from emissions associated with employee travel in
vehicles other than company vehicles, or emissions associated with
wastes. However, as detailed information regarding these emissions are
not available and these emissions are thought to be minor in relation to
the overall GHG inventory, they were not accounted for in this inventory.

Uncertainty Associated with Data Sources and Methodology

The GHG Protocol specifies that neither assumptions nor methodology
should introduce systematic errors that would lead to either high or low
estimates of emissions. The methodology generally used to estimate
emissions is to apply generally accepted emission factors to translate the
amount of activity (e.g., kWh, gallons of fuel) into GHG emissions. The
selection of these emission factors was based on assumptions regarding
their suitability for the specific application. One of the most likely sources
of systematic error can result from the improper use of emission factors, or
the use of inaccurate emission factors. Any errors resulting from improper
use of emission factors could be evaluated in detail through emissions
testing of equipment to develop equipment or source-specific emission
factors. However, it is not practical to perform this exercise for each
specific emission source in this inventory. This detailed level of evaluation
is outside the scope of this inventory. All emission factors used in this
inventory are based on commonly accepted practices and best
professional judgment to minimize sources of error to the maximum
extent possible within the defined scope of the inventory.

Some uncertainty also arises from the methodology used to calculate
emissions from non-firm purchases of electricity. As discussed in Section
7.1, regional emission factors were used to estimate emissions from non-
firm purchases of electricity. These regional factors were used due to the
impracticality of tracking exactly where and how non-firm contract
purchased electricity was generated.
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8.0

8.1

8.2

GHG EMMISIONS TIME TRENDS

CHANGES IN ORGANIZATIONAL BOUNDARIES

PSE'’s organization and operational boundaries change as it builds and
purchases new facilities.

In 2005, the Hopkins Ridge Wind Facility was included in PSE’'s GHG
inventory for the first time. PSE owns 100% of the facility and it was PSE’s
tirst wind farm. The facility began generating electricity in November
2005. The Wild Horse Wind Facility was first included in the 2006 GHG
inventory. PSE owns 100% of the facility, which was completed in
December 2006. In 2007, the Goldendale natural gas electric generation
facility was included in PSE’s GHG inventory for the first time. PSE
purchased the facility in 2007 and owns 100% of the facility. The Sumas
natural gas cogeneration facility was included in the 2008 GHG inventory
for the first time. PSE purchased the facility in July 2008 and owns 100% of
the facility. The Mint Farm natural gas combined cycle generation facility
was purchased in December 2008 and was first included in the 2009 GHG
inventory. The Ferndale natural gas cogeneration facility was purchased
in November 2012, while Lower Snake River began commercial
operations in February 2012.

CHANGES IN EMISSIONS

Variation over time is expected in both total emissions and energy
generated or consumed by PSE because various factors affect PSE’s
business, such as weather conditions, power pricing on the energy market,
and different power contracts that are written, renewed, or expired.
Trends in PSE’s GHG emissions over time are presented in Table 8-1 and
Table 8-2. Apart from the factors that affect PSE’s business, changes in
calculation methodologies should be taken into account when analyzing
emission trends. Changes in methodology that have occurred over time in
PSE’s GHG inventory are provided in Section 8.3.

Compared to 2012 (Table 8-3), PSE’s total electricity throughput in 2013
decreased by 365,017 MWh (1%). GHG emissions in 2013 increased by
897,243 metric tons COze (9%). PSE’s electricity generation increased by
2,566,182 MWh (32%); PSE’s purchased electricity (firm contract and non-
firm contract) decreased by 2,931,199 MWh (18%). The GHG emission
intensity associated with PSE’s electricity production decreased from 1.48
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8.3.1

Ib/kWh in 2012 to 1.47 Ib/kWh in 2013. The GHG emission intensity
associated with PSE’s electricity purchases decreased from 0.599 Ib/kWh
in 2012 to 0.599 Ib/kWh in 2013. PSE’s overall GHG emission intensity
from generated and purchased electricity increased from 0.89 Ib/kWh in
2012 to 0.98 Ib/kWh in 2013.

The increase in PSE’s electricity generation primarily reflects the
combined increase in electricity generation of 536,684 MWh (14%) from
coal-combustion facilities, 1,878,882 MWh (107%) from natural gas/ oil
generation facilities, 90,830 MWh (12%) from hydroelectric generation
facilities, and 59,787 MWh (3%) from wind generation facilities. Among
the four categories of PSE-generated electricity (hydro, coal, natural
gas/oil, and wind), coal generation has the highest GHG emission
intensity at 2.39 Ib/kWh; natural gas/oil generation has a lower GHG
emission intensity at 1.47 Ib/kWh; both hydroelectric and wind
generation essentially have a zero GHG emission intensity. The large
increase in electricity generation from natural gas/oil generation facilities
(relatively lower emission intensity) compared to coal (relatively higher
emission intensity), and hydroelectric and wind generation facilities (zero
emission intensity), resulted in a slight decrease from 1.48 Ib/kWh in 2012
to 1.47 Ib/kWh in 2013 in overall GHG emission intensity associated with
electricity generated by PSE.

CHANGES IN METHODOLOGY

The methodology used in this year’s GHG inventory is consistent with
that used to prepare the 2012 inventory with some updates in emission
factors.

All Emissions

In the 2009 GHG inventory, the GWPs for CHs and N>O were updated
from those provided in the IPCC Fourth Assessment Report - Working
Group I Report "The Physical Science Basis," (IPCC 2007) to those
provided in the GHG MRR. In 2013, the EPA revised the GHG MRR GWP.
Therefore, the CHy was updated from 23 to 25, N.O was updated from 310
to 298, and SFs was updated from 23,900 to 22,800 (Table A-4).

ERM 23 PUGET SOUND ENERGY /247469 AUGUST 2014
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8.3.2.1

8.3.2.2

Scope I (Direct Emissions)

Electric Operations

The methodology to estimate PSE’s Scope I emissions were consistent
from 2002 to 2008. The calculation methodology was changed in the 2009
GHG inventory to align the calculation methodology to those prescribed
in the GHG MRR. The following describes the changes in the calculation
methodologies in the 2009 GHG inventory. First, the methodology to
calculate CH4 and N2O emissions from the coal-combustion generation
facilities and a group of natural gas/oil generation facilities was changed
from using AP-42 emission factors, fuel consumption, and a default high
heating value to using the GHG MRR emission factors and unit-specific
heat input (Table A-1, Table A-2). Also, for this group of natural gas/ oil
generation facilities, the methodology to quantify CO; emissions was
changed from using AP-42 emission factors and fuel consumption to the
40 CFR Part 75 Appendix G method, in which hourly CO; emissions are
calculated using heat input rate measurements made with certified
Appendix D fuel flow meters together with fuel-specific, carbon-based "F-
factors.” Second, the methodology to quantify CO,, CHs4, and N2O
emissions for the remaining group of natural gas/oil generation facilities
was changed from using AP-42 emission factors, fuel consumption, and a
default high heating value, to using GHG MRR emission factors, fuel
consumption, and unit-specific high heating values. This group of natural
gas/ oil generation facilities includes the Crystal Mountain, Fredonia 1 &
2, Frederickson 1 & 2, and Whitehorn 2 & 3 facilities.

Beginning in 2011, PSE’s Scope I emissions have also included SFs
emissions from electricity transmission and distribution equipment. These
emissions were calculated using the GHG MRR Subpart DD calculation
methodologies (Table B-9).

In this year’s GHG inventory, there was no change in calculation
methodology for Scope I electric operations.

Natural Gas Operations

In the 2009 GHG inventory, the heating value of natural gas delivered to
consumers was updated from 1,026 Btu/{t? to 1,027 Btu/ft3, as provided in
the Natural Gas Annual 2008 (DOE/ EIA 2010). In the 2010 GHG
inventory, the heating value was updated to 1,025 Btu/ft?, as provided in
the Natural Gas Annual 2009 (DOE/ EIA 2010). In the 2011 GHG
inventory, the calculation methodology to estimate PSE’s Scope I
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8.3.3

8.3.3.1

emissions from natural gas operations was changed to align to that
prescribed in the GHG MRR (DOE/EIA 2013). GHG emissions from
natural gas storage were removed, and GHG emissions from natural gas
distribution were calculated using the GHG MRR Subpart W calculation
methodologies.

In this year’s GHG inventory, there was no change in calculation
methodology.

Other Scope I Emissions

In the 2007 and previous GHG inventories, vehicle fleet emissions were
calculated based on the vehicles” fuel consumption and emission factors
from the GHG Protocol. In 2008, vehicle fleet emissions were calculated
using the Greenhouse Gas On-Road Motor Vehicles Emissions Calculator
(Ecology 2009) developed by Ecology. The calculator provides a
convenient platform to estimate GHG emissions using fuel data. It also
allows the estimation of CH4 and N>O emissions from the vehicle fleet,
which could not be quantified in the 2007 and previous inventories.

Beginning in 2009, vehicle fleet emissions were not calculated within
PSE’s GHG inventory. PSE elected not to include these emissions in the
GHG inventory for two reasons. First, historically, vehicle fleet emissions
totaled approximately 0.1% of PSE’s total emissions output, which is
below the de minimis level of 2% that is recognized by the GHG Protocol.
Second, the GHG MRR will account for emissions from the transportation
sector further up the production stream with a method that is more
accurate than the approach recommended by the GHG Protocol.
Therefore, vehicle fleet emissions were not included to ensure accurate
and consistent reporting and avoid double counting.

In this year’s GHG inventory, there was no change in calculation
methodology for Other Scope I emissions.

Scope 111 (Other Indirect Emissions)

Electric Operations

The methodology used to estimate PSE’s Scope III emissions from firm
contract purchased electricity has changed over time. In the 2002 GHG
inventory, the amount of electricity purchased from each source was not
available, so electricity throughput and emissions were estimated based
on the relative size of known contracts. In the 2003 GHG inventory,
records of the amount of electricity purchased from each source were
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available except for non-utility (PURPA) contracts. Only a lump sum was
available for electricity purchased via PURPA contracts. This is the same
as for the 2004 GHG inventory. Therefore, in the 2003 and 2004 GHG
inventories, fuel-specific (e.g., coal, oil, gas) emission factors were used to
estimate emissions from non-PURPA firm-contract purchased electricity.
Since the 2005 GHG inventory, detailed information regarding the source-
technology for electricity purchased via PURPA contracts was available,
so this information has since been used to estimate emissions for the
inventories.

With the exception of the 2003 and 2004 GHG inventories, the
methodology used to estimate PSE’s Scope III emissions from non-firm
contract purchased electricity has been consistent. In the 2002 GHG
inventory, no data on the source of non-firm contract purchased electricity
were available, so the emissions were estimated using national average
emission factors. In the 2003 and 2004 GHG inventories, data on the
source of non-firm contract purchased electricity were available, so fuel-
specific emission factors were used to estimate emissions. Since the 2005
GHG inventory, no data on the source of non-firm contract purchased
electricity were available. As a result, the WECC regional average
emission factor (Table 6-5) was used to estimate emissions. It is assumed
that the same data will be available in the future, so future emission
inventories should continue to use the WECC regional emission factor or
equivalent to calculate emissions associated with non-firm contracts. This
will produce consistency in the calculation methodology and make results
more comparable over time.

In 2004, the accounting of purchased electricity for resale included a
slightly modified approach. The 2002 through 2003, and 2005 through
2009 GHG inventories all used the same methodology for purchased
electricity for resale.

In 2007, the eGRID emission factor for calculating emissions from firm and
non-firm contract purchases was updated. Specifically, the eGRID
emission factor for CO; emissions was updated from 1.027 lb/ MWh for
the WECC subregion in EPA Sixth Edition eGRID2007 Version 1.0 (EPA
2008), to 0.902 Ib/ MWh for the NWPP WECC Northwest subregion in
EPA eGRID2007 Version 1.1 (EPA 2008).

In 2010, the heat rates used to calculate emission factors for firm and non-
firm contracts purchased electricity were updated. The heat rates were
updated from: 9,425 Btu/kWh to 9,200 Btu/kWh for coal, 11,700 Btu/kWh
to 10,788 Btu/kWh for semi-closed gas turbine (SCGT), 6,900 Btu/kWh to
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6,752 Btu/kWh for combined cycle gas turbine (CCGT), 14,500 Btu/kWh
to 9,451 Btu/kWh for biomass, and 11,700 Btu/kWh to 10,788 Btu/kWh
for petroleum. In the 2012 GHG inventory, the heat rates used to calculate
emission factors for firm and non-firm contracts purchased electricity
were updated. The heat rates were updated from: 9,200 Btu/kWh to 8,800
Btu/kWh for coal, 10,788 Btu/kWh to 10,745 Btu/kWh for SCGT, 6,752
Btu/kWh to 6,430 Btu/kWh for CCGT, 9,451 Btu/kWh to 13,500 Btu/kWh
for biomass, and 10,788 Btu/kWh to 10,745 Btu/kWh for petroleum. The
heat rates did not change in 2013.

In 2011, the eGRID emission factor for CO2 emissions was updated to
0.859 Ib/MWh for the NWPP WECC Northwest subregion in EPA
Seventh Edition eGRID2010 Version 1.0 (EPA 2011).

In 2012, the eGRID emission factor for CO2 emissions was updated to
0.819 Ib/MWh for the NWPP WECC Northwest subregion in EPA Eighth
Edition eGRID2012 Version 1.0 (EPA 2012).

In this year’s GHG inventory, the eGRID emission factor for CO>
emissions was updated to 0.843 Ib/ MWh for the NWPP WECC Northwest
subregion in EPA Ninth Edition eGRID Version 1.0 (EPA 2014).

Natural Gas Supply

PSE’s Scope III emissions associated with natural gas supply include CO>
emissions that would result from the complete use of natural gas provided
to end-users on their distribution systems. This source of emissions was
included in the GHG inventory for the first time in 2010.

In this year’s GHG inventory, there was no change in calculation
methodology for Scope III natural gas supply.
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9.0

GHG EMISSIONS IN COMPARISON TO OTHER ELECTRIC UTILITIES

The 2013 Benchmarking Air Emissions of the 100 Largest Electric Power
Producers in the United States Report was released in May 2013 through a
collaborative effort by Entergy, Exelon, Bank of America, Tenaska, Public
Service Enterprise Group (PSEG), the Pacific Gas & Electric (PG&E)
Company, Ceres, and the Natural Resources Defense Council (NRDC).
The report examines and compares the air pollutant emissions of the 100
largest power producers in the U.S. based on 2011 generation and
emissions data that are available to the public through several databases
maintained by state and federal agencies.

The CO; emission intensities (Ib/kWh) published in the 2013
Benchmarking Report and those calculated in this report show good
agreement. The 2013 Benchmarking Report indicates that PSE’s 2011 CO>
emission intensities for all generating sources and coal-fired generation
are 1.49 Ib/kWh and 2.37 Ib/kWh, respectively. The CO, emission
intensities calculated in the 2011 inventory for all generating sources and
coal-fired generation were 1.53 Ib/kWh and 2.18 Ib/kWh, respectively. In
2012, the CO; emission intensities calculated for all generating sources and
coal-fired generation are 1.48 Ib/kWh and 2.39 Ib/kWh, respectively. In
this year’s GHG inventory, the CO2 emission intensities calculated for all
generating sources and coal-fired generation are 1.47 1b/kWh and 2.39
Ib/kWh, respectively.

Among the 100 largest U.S. electric producers in 2011, PSE ranked 88th in
total generation and 63rd in coal-fired generation. For total CO, emissions,
PSE ranked 70th. In terms of CO2 emissions intensity, PSE ranked 44th in
all generating sources. PSE’s CO; emission intensity from Colstrip, when
compared to other utility’s coal-only resources, ranked 9th. The intensity
ranks above most plants in part because of plant efficiency and in part
because of the available energy in the region’s coal (BTU/1b). PSE’s CO»
emissions intensity was compared to other utilities graphically in Figure
9-1. PSE’s emissions from electricity generation are moderate compared to
other electric producers. PSE’s overall COz emissions intensity, which
includes both generated and purchased electricity, is lower than the
national average, due to the large proportion of hydroelectric power
utilized by PSE.
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10.0 CONSERVATION PROGRAMS AND GHG EMISSIONS AVOIDED

PSE operates a variety of electric and natural gas conservation programs,
which result in significant reductions in demand on electric and natural
gas resources. A summary of the programs is included in Table 10-1.
These programs led to an estimated savings of 361,400,000 kWh of
electricity and 6,538,000 therms of natural gas in 2013. According to PSE
Aurora modeling for resource planning purposes, any conserved
electricity would most likely be replaced by a marginal plant. A marginal
plant in the Northwest Power Pool is a CCGT rated at approximately
7,000 Btu/kWh. Using this assumption, these electric conservation
measures amounted to avoided emissions of over 123,301 metric tons of
CO», 0.30 metric tons of CHy, and 0.25 metric tons of N>O in 2013. PSE’s
natural gas conservation measures amounted to an avoidance of
emissions of approximately 40.61 metric tons of CHy in 2013.
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Table B-2. EPA GHG MRR Subpart C - General Stationary Fuel Combustion Sources

Puget Sound Energy - 2013 Greenhouse Gas Inventory

Rule Reference

Rule Description

Response

98.36(€)(2)())

For the Tier 1 Calculation Methodology, report the total quantity of each type of fuel combusted in the unit or
group of aggregated units (as applicable) during the reporting year, in short tons for solid fuels, gallons for liquid
fuels and standard cubic feet for gaseous fuels, or, if applicable, therms or mmBtu for natural gas.

NA - This calculation methodology was not
used.

98.36(e)(2)(ii)

For the Tier 2 Calculation Methodology, report:

(A) The total quantity of each type of fuel combusted in the unit or group of aggregated units (as applicable)
during each month of the reporting year. Express the quantity of each fuel combusted during the measurement
period in short tons for solid fuels, gallons for liquid fuels, and scf for gaseous fuels.

(B) The frequency of the HHV determinations (e.g., once a month, once per fuel lot).

(C) The high heat values used in the CO2 emissions calculations for each type of fuel combusted during the
reporting year, in mmBtu per short ton for solid fuels, mmBtu per gallon for liquid fuels, and mmBtu per scf for
gaseous fuels. Report a HHV value for each calendar month in which HHV determination is required. If multiple
values are obtained in a given month, report the arithmetic average value for the month. Indicate whether each
reported HHV is a measured value or a substitute data value.

(D) If Equation C-2c of this subpart is used to calculate CO2 mass emissions, report the total quantity (i.e.,
pounds) of steam produced from MSW or solid fuel combustion during each month of the reporting year, and the
ratio of the maximum rate heat input capacity to the design rated steam output capacity of the unit, in mmBtu per
Ib of steam.

See Table B-7.

98.36(e)(2)(iii)

For the Tier 2 Calculation Methodology, keep records of the methods used to determine the HHV for each type of
fuel combusted and the date on which each fuel sample was taken, except where fuel sampling data are received
from the fuel supplier. In that case, keep records of the dates on which the results of the fuel analyses for HHV
are received.

Records are maintained at each affected
facility.

98.36(e)(2)(iv)

For the Tier 3 Calculation Methodology, report:

(A) The quantity of each type of fuel combusted in the unit or group of units (as applicable) during each month of
the reporting year, in short tons for solid fuels, gallons for liquid fuels, and scf for gaseous fuels.

(B) The frequency of carbon content and, if applicable, molecular weight determinations for each type of fuel for
the reporting year (e.g., daily, weekly, monthly, semiannually, once per fuel lot).

(C) The carbon content and, if applicable, gas molecular weight values used in the emission calculations
(including both valid and substitute data values). For each calendar month of the reporting year in which carbon
content and, if applicable, molecular weight determination is required, report a value of each parameter. If
multiple values of a parameter are obtained in a given month, report the arithmetic average value for the month.
Express carbon content as a decimal fraction for solid fuels, kg C per gallon for liquid fuels, and kg C per kg of
fuel for gaseous fuels. Express the gas molecular weights in units of kg per kg-mole.

(D) The total number of valid carbon content determinations and, if applicable, molecular weight determinations
made during the reporting year, for each fuel type.

(E) The number of substitute data values used for carbon content and, if applicable, molecular weight used in the
annual GHG emissions calculations.

(F) The annual average HHV, when measured HHV data, rather than a default HHV from Table C-1 of this
subpart, are used to calculate CH4 and N20 emissions for a Tier 3 unit, in accordance with §98.33(c)(1).

(G) The value of the molar volume constant (MVC) used in Equation C-5 (if applicable).

NA - This calculation methodology was not
used.

98.36(e)(2)(v)

For the Tier 3 Calculation Methodology, keep records of the following:

(A) For liquid and gaseous fuel combustion, the dates and results of the initial calibrations and periodic
recalibrations of the required fuel flow meters.

(B) For fuel oil combustion, the method from §98.34(b) used to make tank drop measurements (if applicable).
(C) The methods used to determine the carbon content and (if applicable) the molecular weight of each type of
fuel combusted.

(D) The methods used to calibrate the fuel flow meters).

(E) The date on which each fuel sample was taken, except where fuel sampling data are received from the fuel
supplier. In that case, keep records of the dates on which the results of the fuel analyses for carbon content and
(if applicable) molecular weight are received.

NA - This calculation methodology was not
used.

98.36(e)(2)(vi)

For the Tier 4 Calculation Methodology, report:

(A) The total number of source operating hours in the reporting year.

(B) The cumulative CO2 mass emissions in each quarter of the reporting year, i.e., the sum of the hourly values
calculated from Equation C-6 or C-7 of this subpart (as applicable), in metric tons.

(C) For CO2 concentration, stack gas flow rate, and (if applicable) stack gas moisture content, the percentage of
source operating hours in which a substitute data value of each parameter was used in the emissions
calculations.

To be addressed by PSE.

98.36(e)(2)(vii)

For the Tier 4 Calculation Methodology, keep records of:

(A) Whether the CEMS certification and quality assurance procedures of part 75 of this chapter, part 60 of this
chapter, or an applicable State continuous monitoring program were used.

(B) The dates and results of the initial certification tests of the CEMS.

(C) The dates and results of the major quality assurance tests performed on the CEMS during the reporting year,
i.e., linearity checks, cylinder gas audits, and relative accuracy test audits (RATAS).

These records are maintained in pursuant to
each facility's Part 75 Monitoring Plan.

98.36(e)(2)(viil)

If CO, emissions that are generated from acid gas scrubbing with sorbent injection are not captured using CEMS,
report:

(A) The total amount of sorbent used during the report year, in short tons.

(B) The molecular weight of the sorbent.

(C) The ratio ("R") in Equation C-11 of this subpart.

NA - Not an applicable requirement for facilities
under PSE's operational control.

98.36(€)(2)(ix)

For units that combust both fossil fuel and biomass, when biogenic CO2 is determined according to §98.33(e)(2),
you shall report the following additional information, as applicable:

(A) The annual volume of CO2 emitted from the combustion of all fuels, i.e., Vtotal, in scf.

(B) The annual volume of CO2 emitted from the combustion of fossil fuels, i.e., Vff, in scf. If more than one type
of fossil fuel was combusted, report the combustion volume of CO2 for each fuel separately as well as the total.
(C) The annual volume of CO2 emitted from the combustion of biomass, i.e., Vbio, in scf.

(D) The carbon-based F-factor used in Equation C-13 of this subpart, for each type of fossil fuel combusted, in
scf CO2 per mmBtu.

(E) The annual average HHV value used in Equation C-13 of this subpart, for each type of fossil fuel combusted,
Btu/lb, Btu/gal, or Btu/scf, as appropriate.

(F) The total quantity of each type of fossil fuel combusted during the reporting year, in Ib, gallons, or scf, as
appropriate.

(G) Annual biogenic CO2 mass emissions, in metric tons.

NA - There was no source of biogenic CO2
emissions.

Table B-2
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Figure 7-3. PSE-Generated Electricity by Generation Source and its CO2 Emissions

Puget Sound Energy - 2013 Greenhouse Gas Inventory
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Figure 7-4. Firm Contract Purchased Electricity and its CO2 Emissions

Puget Sound Energy - 2013 Greenhouse Gas Inventory
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Figure 7-5. PSE-Generated and Firm Contract Purchased Electricity by Generation Source and its CO2 Emissions

Puget Sound Energy - 2013 Greenhouse Gas Inventory
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Total emissicns (million tons) and emission rates (bsMWh) from all genarating facilities

All Source - CO3 Total Emissions arwd Emission Rates

Figure 9-1. Comparison of PSE’s Total CO2 Emissions and Emission Rates to Other Electric Utilities

Puget Sound Energy - 2013 Greenhouse Gas Inventory
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(1) CERES/ NRDCI/ PSEG/ PG&E Corporation, Benchmarking Air Emissions of the 100 Largest Electric Power Producers in the United States, Figure 5 (May 2013).

Data Source:
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