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PREFACE

Climate change is increasingly recognized as the great and immediate challenge of the 21st century.
The Metro Council adopted resolutions 08-3931 and 08-3971 recognizing the need to incorporate
climate change considerations into our regional planning efforts, given the unprecedented
intervention that is required at all levels of government and society to reduce the impacts of and
adapt to climate change. Critical to these interventions is the need for accurate and effective
decision support tools that consistently meet stakeholder needs. This Greenhouse Gas Emissions
Analysis Toolkit is the first step in providing transparent guidance on the tools currently available
to Metro staff, how and when to use these tools and a process for ongoing updates and
improvements.

Climate change is a dynamic and multifaceted issue that can be viewed as a feedback loop between
our past decisions and our future options; how we live, where we work and the products we use all
have implications for greenhouse gas (GHG) emissions. Because the decisions we make today
impact the choices available to us in the future, it is critical we understand the implications of our
actions. This Greenhouse Gas Emissions Analysis Toolkit is intended to help Metro employees
quantify and report the GHG emissions related to our work. However, the toolkit is not intended to
be a static document but rather a snapshot in time of the tools currently available.. The toolkit will
be updated quarterly to reflect the dynamic and ever-changing nature of the climate analysis field.

GREENHOUSE GAS EMISSIONS TOOLS: ASSESSING OUR IMPACT

Developing rigorous, consistent and credible GHG analysis is needed to support internal
management practices, external reporting purposes, and policy development as accounting needs
continue to evolve. There is currently little guidance at the federal level on setting GHG reduction
targets and accounting standards. In the absence of federal or international protocols and standards,
a growing number of states and urban areas are beginning to require local governments and
communities to meet GHG reduction targets. California, Washington and Oregon have all passed
legislation establishing state GHG reduction targets. In addition, these states are in the process of
setting GHG reduction targets for the transportation sector. Oregon House Bill 2001 was adopted in
2009 and requires Metro to meet a yet to-be-determined greenhouse gas emissions reduction target
for light duty vehicles.! However, there is currently no state mandated GHG accounting protocol for
local communities or jurisdictions to follow to meet these goals. Metro, the first Metropolitan
Planning Organization (MPO) required to respond to HB2001, will work with the State to define GHG
reduction targets and a scenario planning methodology

Regional and local public agencies, including Metro, are undertaking the community GHG inventory
process as a critical first step in assessing how to mitigate local climate change impacts. A number of
private sector actors are also leading the way in addressing climate change. Despite these efforts,
the absence of federal or international reduction protocols and standards has resulted in public and
private entities developing various GHG methodologies and decision support tools, which causes
confusion when looking to compare emissions impacts across geographic or economic scales. Metro
does not claim to be an expert in the field of climate analysis and, like our regional partners, staff are
working to develop accurate decision support tools in the absence of standardized protocols. This
toolkit is the first step in the process of developing a consistent framework within the agency.

! For more information see House Bill 2001 Summary. Available at:
http://www.leg.state.or.us/09reg/measpdf/hb2000.dir/hb2001.intro.pdf

Metro Greenhouse Gas Emission Analysis Toolkit 1
August 2010


http://www.leg.state.or.us/09reg/measpdf/hb2000.dir/hb2001.intro.pdf

This toolkit is intended for use by Metro employees when developing policies and projects that go
before the Metro council. It should be used to integrate a GHG criterion when evaluating project
alternatives. This toolkit can be used by local governments and state and regional agencies as well.
The development of this toolkit was guided by the following objectives:

e Establish a process and the tools to consistently report and evaluate Metro projects, programs
and policies.

e  Engage elected officials in clear and consistent discussions around regional priorities and
processes to address climate change.

Methodology

A cross-departmental work team underwent a reporting and evaluation process to identify the type
and quality of tools currently used to evaluate greenhouse gas emissions at Metro. Nine tools were
evaluated during the process, all of which vary in complexity, application scale (from individual
facility or project to regional community analysis), ease of use and cost.

The toolkit should be seen as a dynamic document that will continue to be updated as new tools
and GHG accounting methodologies become available. It is important to note that the tools
currently available to staff only quantify gross emissions and do not account for net emissions. In
other words, Metro currently has the capacity to quantify only GHG emissions released and not the
emissions sequestered by natural systems (this methodological limitation is covered in more detail
in the gap analysis section of this toolkit).

The first step in the analysis process was to assess the range of Metro’s responsibilities and
organize them into four primary categories: transportation Planning, land use planning, materials
management, and facility operations (internal agency operations). Staff already using greenhouse
gas emissions tools were then identified as the project work team. After submitting detailed
information for each of the GHG emissions tools, the project team reviewed the tools against a set of
evaluation criteria (see appendix E) to assess the scope and accuracy of the current suite of
resources available. The team then conducted a needs assessment to inform the gap analysis of our
current emissions impact assessment tools.

In addition to the analysis described above, the emissions factors and coefficients utilized by each
tool were assessed to ensure methodological consistency. It is imperative, given the complexity of
quantifying GHG impacts, that the methodological differences between Metro’s current tools be
understood and well documented. This is especially important given the constant and significant
changes in the analytical field of carbon accounting. In particular, we are in transition from a world
in which climate change or climate impacts are unfamiliar to one in which many types of analysis
are commonplace. The relative novelty of this analytical field presents significant challenges for
considering various tools and methods: not only must staff select the appropriate accounting
approach for a wide variety of tasks, but must further consider the intended audiences’ level of
familiarity with the topic generally. Staff must therefore consider the newness of any tool or
method, and the additional burden that newness places on communication, outreach and
stakeholder engagement.

2 Metro Greenhouse Gas Emission Analysis Toolkit
¢ August 2010



SECTION I:
SELECTING A TOOL




SECTION I: SELECTING A TOOL

The GHG Emissions Analysis Toolkit outlines a four step process for Metro staff to use when
analyzing GHG impacts of project or policy proposals.

In this section:

Step 1: Scale definition: The scale of your project or plan, and the type of decision
support tool needed to guide the policy-making process, will influence the complexity of
the tool needed to meet your stakeholder needs.

Step 2: Boundary definition: An analysis must specify emissions sources that are
included and those that are excluded.

Step 3: Emission type: GHG emissions can be organized into four different types:
embodied, construction, operational, and end-of-life.

Step 4: Tool selection: Using the information from steps 1 - 3 identify which tool best
fits your needs by walking through the instructions provided in this section.

Accounting for the various sources of anthropogenic greenhouse gas emissions is a challenging process
and understanding the current methodologies for accomplishing this task is the first step to identify how
to calculate the climate impact of your project or plan. The following overview identifies which
protocols and tools best fit your needs when considering the scope and depth of your project or plan.

Greenhouse gas accounting and reporting tools quantify the impact of the six
greenhouse gases covered by the Kyoto Protocol, the increase of which is a result, in
large part, from human activity: carbon dioxide (CO,), methane (CH4), nitrous oxide
(N,0), sulfur hexafluoride (SFg), perfluorocarbons (PFCs) and hydrofluorocarbons (HFCs).
While some greenhouse gases naturally occur in our atmosphere there is a distinction
made between anthropogenic—or human caused greenhouse gases—from biogenic
emissions—naturally occurring atmospheric greenhouse gas emissions. The tools and
procedures presented in this toolkit are limited to anthropogenic greenhouse gas
emissions. (Further discussion on future accounting procedures related to the biogenic
carbon cycle can be found in Chapter 3: Tool Gap Analysis.)
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Step 1: Project or plan scale definition

GHG analysis tools can be categorized by the
geographic scale at which they operate. The scale of
your project or plan, and the type of decision
support tool needed to guide the policy-making
process, will influence the complexity of the tool
needed to meet your stakeholder needs. Typically
greenhouse gas emissions tools are designed to
calculate GHG impacts at a specific scale, e.g.
calculating the impacts of individual commute behavior choices; the impacts of developing a new

The first question to answer is:

What scale of project or plan am |
developing?

building; or the emissions associated with the annual activities of an entire community.2 However,
some tools offer more flexibility in regard to the operations scale. The diagram below
demonstrates the various scales at which the resources in this toolkit operate

All of the tools included in this document fall along this analysis scale and are labeled as such in this
section under Step 4: Tool selection.

. Figure 1: Project or Plan Scale
Scale selection

Each tool in this toolkit is designed to operate at a specific

geographic scale or scales. Most GHG tools operate at a single A Region
scale although some tools can be adapted or modified to assess

multiple scales (with varying degrees of accuracy). When Municipality
selecting the tool appropriate for your project or plan, reference o
Table 2: Tool selection guide in Step 4: Tool selection. The District
following are examples of projects or plans at varying scales. Neighborhood
Demonstrating scale: examples of projects and plans Block
Region: Regional transportation plans; regional growth strategies

Municipality: Municipal business composting plan Parcel
District: Eco-District plans; water and soil conservation districts Building
Neighborhood: Neighborhood renewable energy bulk purchase plan v Project

Block: Brownfield redevelopment

Parcel: TOD project Development

Building: Residential household energy use

Project: Energy efficiency upgrade at a single facility

®Itis important to note that “scale” does not refer to the geographic location or geographic scale of the emission
source (where the emissions are released) but rather the scale of project or plan undertaken by Metro staff and
the corresponding tool available to assess that scale of project or plan.
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Step 2: Boundary definition

GHG emission sources and activities are identified as

either direct or indirect. Emerging understanding of The second question to answer is:
carbon footprints has identified our indirect effects -

our various economic relationships as individuals, What are the boundaries of my
households, businesses and organizations of all analysis, and what emissions

kinds - as significant sources of emissions. sources do | need to quantify?
Increasingly, carbon accounting practices attempt to

measure or estimate these indirect effects (such as
emissions related to a supply chain) along with the direct emissions (such as fleet and building
emissions) that are easier and often more intuitive to quantify.

Metro recommends that, whenever possible, direct and indirect GHG emissions from all stages of
relevant life cycles should be included in a GHG impact analysis. This principle may require
considerable estimation and assumption and may result in considerably different levels of precision
for different emissions sources. Yet these are the necessary shortcomings of an approach that seeks
a complete answer to the carbon consequences of a project, infrastructure facility or other effort
under consideration.

At the entity level - for an individual firm, government agency or other decision-making unit -
current practices distinguish among emissions sources with three “scopes” as defined by current
GHG accounting and reporting (WRI, The Greenhouse Gas Protocol). Understanding the differences
between these scopes helps to identify which activity data (and emission factors) are required to
quantify emissions from a specific source and then how these data rolled up and used in the
decision making process.

Direct emissions are from sources owned or controlled by a discrete entity or individual, and
are labeled as Scope 1 emissions.

Indirect emissions result from the activities of an organization, but occur at sources owned
or controlled by a separate entity. These are identified as Scope 2 or 3 emission sources.

Scope 1: All direct GHG emissions occur from equipment and facilities owned and/or operated by a
distinct entity, or within a geographic boundary (excluding direct CO2 emissions from biogenic
sources, which are reported separately - for more information on biogenic emission see Section III:
gap analysis).

Scope 2: Indirect GHG emissions from the generation of purchased electricity, heat or steam.

Scope 3: All other indirect emission sources that result from day-to-day activities (from the
individual level to community levels) but occur from sources owned or controlled by another
company or entity, including: business travel, embodied emission in material goods purchased, and
services contracted; emissions from landfilled solid waste; and emissions associated with commute
patterns.
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Figure 2: GHG Emissions Scopes

SFs CH, N;O HECs PECs

Source: WRI/WBCSD Greenhouse Gas Protocol, Corporate Accounting and Reporting Standard (revised
edition), Chapter 4.

Most reporting protocols and registries—mandatory and voluntary—cover Scope 1 (direct) and
Scope 2 (indirect) emission; Scope 3 is usually considered an optional emissions reporting category
and has typically been ignored by conventional inventories. However, including Scope 3 emissions
analysis in a GHG inventory or as part of a project planning criteria analysis process presents a
more accurate picture of an organization or community’s carbon footprint and better illustrates the
potential regulatory and financial risks associated with carbon emissions. Figure 2 provides a
visual representation of the standard emission scope divisions.3

BEST PRACTICE

Metro recommends that, whenever possible, direct and indirect GHG emissions
from all stages of relevant life cycles should be included in a Metro GHG impact
analysis.

3 WRI/WBCSD Greenhouse Gas Protocol, Corporate Accounting and Reporting Standard (revised edition), Chapter 4, p. 25
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Boundary selection

Reporting GHG emissions by scope distinguishes owned and shared emissions, which is a critical
step to informing the decision making process. For example, policies or programs designed to
reduce GHG emissions from building energy use will need to address the issue of ownership when it
comes to GHG emissions; an agency or community may have direct control over their energy needs
(energy demand), but neither have direct control over where their utility provider sources that
energy (energy supply). This means that to truly reduce the GHG emissions associated with
building energy, discrete strategies are needed to address these different emission sources.
Therefore, GHG accounting and reporting is most useful as a decision support tool when decision
makers can understand the variety of policies needed to address the myriad GHG emission sources.

Demonstrating boundaries: examples of projects and plans

Scope 1: The tailpipe emissions from all Metro fleet vehicles (measured by total gallons of fuel used).
Scope 2: The emissions resulting from the purchased energy needed to run a performance hall
(measured by the total kilowatt hours needed to operate the venue).

Scope 3: The emissions resulting from a flight to attend a conference out of state; or the emissions
released during the production and manufacturing the materials purchased by an organization.
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Step 3: GHG Emission type definition

In addition to categorizing greenhouse gas emissions
into the standard protocol scopes above, GHG

emissions can be organized into four different types: The third question to answer is:
embodied, construction, operational and end-of-life.

These emission types are an additional analysis What type(s) of emissions will this
dimension that considers the depth of GHG analysis project release?

needed for a given project or planning process and
builds on the scale and scope categories above.

Embodied emissions are the emissions released during the extraction (sourcing raw materials),
manufacturing (including the energy used during the manufacturing process) and distribution

(transport) of materials (Scope 3 emissions).

Construction emissions are released from the equipment and/or energy used for infrastructure or
product construction. Construction emissions can also include the emissions associated with
operational or maintenance behavior changes resulting from construction (Scopes 1 and 2—
depending on whether or not electricity is used—and Scope 3, excluding production of purchased

materials, outsourced activities and waste disposal).

Operational emissions include direct and indirect emissions released from general operations or

maintenance activities (Scopes 1, 2 and possibly 3 depending on analysis boundaries).

End-of-Life emissions result from the disassembly, transport and reuse or disposal of materials
and/or goods. End-of-Life emissions sources include any or all emissions from product/material
deconstruction into component materials for remanufacturing, recycling, or discards, including

transport (Scopes 1, 2 and 3).

Life-Cycle emissions include embodied, construction, operational, and end-of-life emissions. Life-
cycle emissions can be thought of as product “durability” as it relates to GHG emissions (Scopes 1, 2

and 3).

Figure 3: Emissions type categories

Embodied + Construction + Operational +

Region
A Emissions from fuel
5 Emissions from and/or electricity
< sourcing raw used by Emissions from
J material and construction fuel combustion
(V] manufacturing equipment (direct emissions
processes + from purchased
O + Additional fuel) for ongoing
E Material/ construction related operational or
O product emissions (impacts of maintenance
(' distribution construction on needs
o A\ 4 (transport) operational behavior
Project changes)
EMISSION TYPES

End-of-Life

Emissions resulting
from disassembly
and disposal
(including material
deconstruction,
transport and
disposal;
remanufacturing,
recycling, and/or
discards)

Life-Cycle

Embodied
Emissions
+
Construction
Emissions
+
Operational
Emissions
+
End of Life
Emissions
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BEST PRACTICE

Metro recommends quantifying GHG emissions using a life-cycle approach,

whenever possible, to capture all emissions. (This approach may be limited by data
or model availability or by methodological limitations; all emissions analyses
should note when not using a life-cycle approach)

Emission type selection

The following demonstration example (Figure 3) is an illustration of how the types of emissions
vary depending on the depth of analysis needed to make an informed decision. The example below
also demonstrates how these emission types can be quantified at an individual entity level (e.g. the
emissions of driving one vehicle on a roadway) or aggregated to a geographic and temporal unit
(e.g. all cars trip taken in the Metro region in a given year). It is important to remember that
emission types are typically calculated using data sets from multiple emission scopes.

Demonstrating emissions type: example 1: transportation roadway project

Embodied emissions released during the extraction, manufacturing and distribution of the materials
used in the construction or repair of a single roadway (project scale) or a series of planned roadway
improvements (regional scale).

Construction emissions are released from the equipment used to construct or repair a roadway.
Construction emissions can also include the increased operational emissions resulting from construction
caused roadway congestion.

Operational emissions are released from the fuel burned by the vehicles traveling on a given road.
End-of-Life emissions are released during the disassembly and disposal of materials used on a roadway.

Life-Cycle emissions can be thought of as product “durability” as it relates to GHG emissions and can be
amortized over the expected lifetime of a project (depending on the project type and scale).

Figure 4: Demonstration example: Assessing the climate impacts of a transportation roadway project by emissions type

Embodied + Construction + Operational + End-of-Life = Life-Cycle
Region
w \ Emissions from Emissions from o ' Embodied
- sourcing raw fuel used by Emissions resulting Emissions
s material and roadway from disassembly +
o H H | o
manufacturin construction - and disposa Construction
v processes & equipment Emissions from (including material Emissions
5 + 4 fuel burned by deconstruction, .
-, vehicles on .
L material/ product Additional fuel ° tran.Sport a_nd Operational
= S . roadway disposal; o
(@) distribution used by vehicles on remanufacturing, Emissions
o (transport) roadway due to recycling, and/or +
o for roadway construction discards) End of Life
Project materials congestion Emissions
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Demonstrating Emissions Type: Example 2: Facility operations HVAC project

Embodied emissions released during the extraction, manufacturing and distribution of the materials
used in the construction of HVAC systems.

Construction emissions are released from the equipment and fuel used to install or replace HVAC
systems at a facility, including the emissions resulting from contracted service provider operations.

Operational emissions result from electricity use and fugitive refrigerant emissions (leaks from seals and
gaskets) during the operational lifetime of the HVAC system.

End-of-Life emissions are released during the disassembly and disposal of HVAC materials including
refrigerants. End-of —Life emissions include deconstruction (HVAC removal), removal transport and
remanufacturing, recycling or discard (landfill) emissions.

Life-Cycle emissions can be thought of as product “durability” as it relates to GHG emissions and can be
amortized over the expected lifetime of a project (depending on the project type and scale).

Figure 5: Demonstration example: Assessing the climate impacts of an HVAC installation project

Embodied + Construction + Operational + End-of-Life = Life-Cycle
w Emissions from Emissions from Emissiz?ns resulting Embodied
— Region sourcing raw . electricity from disassembly Emissions
Emissions from .
< material and fuel used b used to power and disposal of +
O manufacturing uet tsed by HVAC system HVAC system and Construction
v construction refrigerants issi
processes + g Emissions
= N and/or fugitive (including material +
O . installation - deconstruction, .
Ll material/product K emissions Operational
— e equipment . transport and o
o distribution from refrigerant disposal; Emissions
o (transport) leaks during remanufacturing, +
o for HVAC lifetime of HVAC recycling, and/or End of Life
Facility systems system discards) Emissions

EMISSION TYPES

Steps 1 — 3 provide a high-level overview on GHG accounting. For more detailed information
on additional accounting methodologies see Appendix E
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Step 4: Tool selection

Using the information from steps 1 - 3 identify the
tool that best fits your needs by walking through the
instructions provided in this section. There are four
steps to choosing your tool:

First, use Table 1 to guide your decisions for steps 1

and 2:

1. Depending on what department or functional
area you work in at Metro, identify whether
you need a transportation, land use, materials
management or facility operations tool.

The fourth question to answer is:

Which GHG tool is appropriate for
my project or plan?

Figure 6: Tables 1 & 2 legend

. . . Transportation Tools o——0
2. Identify the appropriate analysis scale to best
] fy pP_ p ) y Land Use Tools —e
inform the decision making process of your Materials Management Tools - - -0
plan or project. Facility Operations Tools P
Other Tools ¢ - -9
Table 1: Tool selection guide — analysis approach and project scale
Transportation Land Use Mz/rl;t;enrilesnt Facility Operations ?;:Tsr
Utility T|tlg Vi Regional
MOVES RTO PORTAL TOD ELUF MEBCalc G3C Air
. . Manager . Inventory
Planning Project Permit
1 n
! (a]  § L 4
1 Region ? ? . . I
! I I : I v
1 . .
; Municipalities I 1 I !
! | I 4 :
! Districts o I * I
1 .
i I I
; Neighborhood . .
. |
. 5 :
I Block I ot I
I - - " -
. 1
1 I [ : . T
Parcel . I I .
! I I . 1
1 . .
. o I p ! |
1 Building ! . . |
! —— ! i
! Project 0 o 0 ¢ ‘ -
1
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Second, use Table 2 to guide your decisions for steps 3 and 4 below:

3. After identifying what type of project or plan you are developing and the scale of your project or
plan (steps 1 and 2 in Table 1), review the table below to identify the emission types quantified
by the tool you are considering (a tool may quantify many types of GHG emission sources - for
example, G3C captures emissions from all four GHG emission type categories. However, this
does not mean that all CO.e outputs for this tool represent a true life-cycle footprint, but rather
aspects of the tool quantify emissions from various sources).

4. Review the emissions sources associated with each of the four GHG emission types. This will
help you identify what your potential data sources - or at least the types of data needed - to
begin your analysis.

Table 2: Tool selection guide — emissions scopes and types

Materials Other
Ti i L Facili i
ransportation and Use Management acility Operations Tools
Title V:
G3C Air
Permit

Utility
Manager

Regional

MOVES RTO PORTAL TOD ELUF MEBCalc
Inventory

Planning Project

' Embodied  § 4 T n
[Scopes 1, 2, . . . I
Scope 3 sub- I ' 1 .

scopes] * I |

Construction . . |
[scopes 1, 2, .
Scope 3 sub- | |

scopes] . -

[Scopes 1, 2, . . ] . I . I . |
Scope 3 sub- | | 1 I ! . .
scopes] (m} o O e S | - I o
End-of-Life | I I
[Scopes 1, 2, .
Scope 3 sub-
scopes]

g Operational Q Q? "1 ¢ 4 I T I T I
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Print out the GHG Toolkit Worksheet (online or pages 63-64) to track the process of selecting the
GHG analysis tool appropriate to your project or plan, the policy implications or issues to address
during your analysis and/or the information you need to request from a third party consultant or
contractor.

If you did not identify a tool that meets your needs read through Section I1I: Gap Analysis (page 39).

If your analysis needs are not addressed in the Gap Analysis section see appendix F (Toolkit Update
Instructions) for information on the process for developing or purchasing a GHG emissions analysis
tool that meets your needs.

Now review the tool that best meets your project or planning needs to find out how to
integrate GHG accounting into your scope of work.

14 Metro Greenhouse Gas Emission Analysis Toolkit
: August 2010



SECTION II:
TOOL DESCRIPTIONS




SECTION II: TOOL DESCRIPTIONS

The following section provides a brief description of each of the tools currently available to Metro
staff, how to use the tool descriptions and what to do if Metro’s suite of tools does not meet your

needs. Table 3 summarizes all of the tools currently available to Metro staff.

Table 3:Tool features comparison and overview

MOVES

Regional Travel
Options Calculator
(RTO)

Portal Data
Archive

Economic Land
Use Forecast
(MetroScope -
ELUF)

Transit Oriented
development
Project GHG
Evaluation Model
(TOD Model)

Measuring
Environmental
Benefits Calculator
(MEBCalc)

Utility Manager

Good Company’s
Carbon Calculator
(G3c)

Title V Air Permit —
St. Johns Landfill
Procedures

Regional GHG
Inventory
Methodology

planning

project

planning

planning

planning

planning

planning;
project

planning

planning

planning

regional; municipality;

district

regional - building

regional - project

Regional -
neighborhood

block - project

Regional - project

block - facility

Municipality — district;
parcel - building

Parcel

regional
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operational

operational

operational

operational

operational

embodied; end-of-
life

operational

embodied;
construction;
operational; end-
of-life

operational

Embodied,
construction,
operations, end-of-
life

single sector -
transportation

single sector -
transportation

single sector -
transportation

single sector -
building energy

multi-sector -
building energy;
transportation;
systems-
consumption

Systems-materials
management

single sector -
building energy

Sector-based —
building energy,
transportation,
materials
management;
Systems based -
consumption

Sector-based —
materials
management

Systems-based —
consumption

graphic user
interface, MySQL

spreadsheet-based

spreadsheet-based
and spatial (online)

spreadsheet-based

spreadsheet-based

spreadsheet-based

spreadsheet-based

spreadsheet-based

spreadsheet-based

spreadsheet-based



Tool Descriptions:
Each tool description includes:

. a brief introductory overview;

e  tool strengths and limitations;

e required data inputs;

e  budget and staff time needed to run the tool; and

. staff contacts for each tool.

The tool descriptions provide a visual aid which demonstrates
the recommended scale and approach for each tool.

and...

a tool snapshot that identifies how well the tool compares to the
evaluation criteria used during the staff assessment process.
The staff assessment was a subjective analysis made by the tool
operator or owner and is included solely to provide a visual
representation of the tool strengths and weaknesses. This
assessment does not represent a peer-reviewed comparative
analysis. The areas where a tool was ranked low if discussed
further in the tool limitations section for each tool. It should
also be noted that these “snap-shots” will change over time as
tool modifications and/or upgrades are made.

Planning Project
Region
Municipality
Districts
Neighborhood
Block
Parcel

Building

Project

The tools are also identified as advanced or basic:

Advanced models in this instance refers to state-of-the-art
the scope of analysis technical models that require extensive data, numerous

Not Applicable or outside

Fair performance with

formulaic relationships, require multiple iterations to reach

respect to criterion equilibrium, typically have undergone peer review and are

Moderate performance
with respect to criterion

the most advanced for their application purposes.

Basic models tend to rely on existing assumptions or factors
Excellent performance and are typically calculated in a spreadsheet format.

with respect to criterion
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Transportation tools | MOVES

MOVES2010 is the state-of-the-art upgrade to EPA’s modeling tools for estimating emissions

from highway vehicles, based on analysis of millions of emission test results and
considerable advances in the Agency’s understanding of vehicle emissions.

Contacts:
Aaron Breakstone aaron.breakstone@oregonmetro.gov
Peter Bosa peter.bosa@oregonmetro.gov

External resources:

http://www.epa.gov/otag/models/moves/

Emissions type: Operational

Methodology: Sector based - transportation
Tool platform: Graphic User Interface; MySQL
Tool type: Advanced

Public domain tool: Yes

Who runs the tool: Designated Metro staff

MOVES2010 replaces the previous model for estimating on-road

mobile source emissions, MOBILE6.2, and represents the
agency’s most up-to-date assessment of on-road mobile
source emissions. The model incorporates travel speed as it
relates to vehicle energy consumption. MOVES2010 was
approved by EPA for use in State Implementation Plans (SIPs)
and transportation conformity analyses outside of California.
All the necessary data tables are in place and populated with
a combination of disaggregated national and county-level
defaults; however, some of these tables should be populated
with local data where available.

Metro typically applies MOVES2010 in conjunction with its
regional transportation model (using lookup mode). This
methodology entails extracting data (vehicle miles traveled
by facility type and average speed) from network
assignments within the transportation model, then applying
emissions rates produced by MOVES to these data to
produce an inventory. A benefit to running MOVES2010 in
lookup mode is that it requires the user to directly
manipulate and thus scrutinize, the travel data.

Limitations/ considerations:

e |tis unclear what constitutes the lower bound of
appropriate geographic scale for GHG emissions analysis.
Specifically, there is uncertainty regarding the validity of
GHG analysis at project-level and other sub-regional
scales.

Approach and Scale

Planning
? Region
i Municipality
o District

Tool snapshot*

Sensitivity to land use
changes

Sensitivity to
transportation changes

Sensitivity to materials
management changes

Sensitivity to
operations/ technology
changes

Adaptability to Metro
region conditions

Use of available data

Uses of available
hardware

Accuracy

Cost and time

* See Tool Snapshot description on page 17

e Time intensive staff training required to operate tool and conduct output analysis.
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e Running MOVES2010 in inventory mode results in a more complete accounting of emissions and
processes, but it requires substantially more front-end data input and requires longer run times.

e Running MOVES in inventory mode without local travel data from Metro's transportation model
relies on highly generalized default travel data and produces less accurate emissions outputs.

Data needed to run the tool

e Transportation network: vehicle miles traveled (VMT) by facility type
(freeway/ramp/arterial/local) and average speed bin on regional or sub-regional network

e Local inputs: meteorology (hourly average temperature and relative humidity); fleet mix and
age distribution; fuel formulations; inspection and maintenance program details

Lookup mode

Staff Time:

Lead time Three weeks/scenario (variable depending on nature and complexity of project)
Data input Minimal unless special analysis is required for one of the input elements

Run time Three days (variable depending on number of scenarios and output detail needed)

Post-processing Approximately one hour per run
Budget/costs: Minimal
M+S dollars:  None

Inventory Mode
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Staff time:

Lead time Two hours/scenario (variable depending on nature and complexity of project)
Data input Minimal unless special analysis is required for one of the input elements
Runtime 30 minutes for a single time period and relatively aggregate

Post-processing Approximately one hour per run
Budget/costs: Significant
M+S dollars:  None

Outputs:
e MOVES2010 models emissions associated with criteria pollutants such as ozone, particulate
matter, carbon monoxide, and nitrogen oxides.
e MOVES 2010 models emissions of Carbon (CO,), methane (CH,), nitrous oxide (N,0), and CO,
equivalent by roadway type and average speed (in 5 mph increments).

Future tool refinements:

e EPA provides minimal guidance on emissions analysis related to GHG emissions. Given that
MOVES2010 in particular and detailed GHG analysis in general are in their early stages, it is
anticipated that further guidance (from EPA and other sources) and experience will steadily advance
the state of the practice.

e |tis possible that inventory mode will eventually become Metro's preferred methodology in the
event that Metro or a software vendor develops a tool to automate the process of exporting the
necessary data from the transportation model and formatting them for input into MOVES.

e Additional peer-reviewed analysis and further refinement of the state of the practice is required to
determine the appropriate lower bound of appropriate geographic scale for GHG emissions analysis.
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Transportation tools | Regional travel options calculator

The Regional Travel Options Calculator estimates the impacts of changed travel behavior relative to

vehicle miles, air pollutants and GHG emissions, fuel use and cost.

Contacts:

Caleb Winter caleb.winter@oregonmetro.gov

External resources:
Susan Drake, ODEQ DRAKE.Susan@deg.state.or.us

503-229-6918

Emissions Type: Operational

Methodology: Sector based - transportation
Tool Platform: Spreadsheet

Tool Type: Basic

Public Domain Tool: No
Who Runs the Tool: All Metro staff

The RTO program promotes transportation options to
increase air quality by reducing auto-trips. The RTO tool
utilizes commute survey data on employee mode split for
work and residential trips to estimate a variety of benefits
related to reduced vehicle-miles traveled (VMT). RTO
partners conduct personalized surveys before and after
individualized marketing projects are implemented and at
employment sites. These reduced auto trips are then
multiplied by regional average trip mileages (trip distance by
purpose); average fuel efficiency; and average costs to drive
(both gas and total car costs) to estimate personal cost
savings. These outputs are then multiplied by emission
factors from Oregon DEQ. For illustration only, the calculator
also estimates the length of cars, if parked bumper-to-
bumper, in lane miles.

RTO partners include Metro, Oregon DEQ, TriMet,
Transportation Management Associations (TMAs), cities,
counties and others. RTO projects and programs include
employer outreach (includes support for Oregon DEQ
Employee Commute Options Rules), CarpoolMatchNW.org,
Metro VanPool, Drive Less/Save More marketing and others.

Limitations/ considerations:
e This tool is intended for use only by RTO partners in the
Portland, Oregon metropolitan area. Estimates

Approach and Scale

Region

Municipality

District

Neighborhood

Block
Parcel

Building

Project
(m)

Tool snapshot*

Sensitivity to land use
changes

Sensitivity to
transportation changes

Sensitivity to materials
management changes

Sensitivity to operations/
technology changes

Adaptability to Metro
region conditions

Use of available data

Uses of available
hardware

Accuracy

Cost and time

* See Tool Snapshot description on page 17

calculated by this tool are informational only and are not applicable to any regulatory requirements.
e Emissions factors are slightly outdated (2006) and need to be updated.
e Currently, the RTO tool only provides CO, emissions estimates, not CO, equivalents.
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Data needed to run the tool
e Reduced auto-trip estimates or vehicle miles reduced.

The RTO program primarily uses a tracking survey (ECO surveys) to record employees’ mode
choice for trips to work over one week. RTO also surveys residents before and after
individualized marketing (e.g., SmartTrips®™) projects are implemented in their
neighborhood. The phone-based survey records a one or two day trip diary.

Staff time: Less than one hour
Budget/costs: No direct costs - included in RTO staff role for measurement
M+S dollars:  None
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Outputs:

e Vehicle-miles reduced (VMR) by trip purpose

e Air emissions reduced: volatile organic compounds, oxides of nitrogen, carbon monoxide, carbon
dioxide, particulate matter (PM10 and PM2.5), benzene, 1,3-Butadiene, formaldehyde,
acetaldehyde, and acrolein

e Financial (dollars) and fuel (gallons) savings resulting from VMR

e Number of cars off highway (in lane miles)

e Emissions reduction in pounds CO, associated with VMR (output needs to be converted to MT — see
appendix for appropriate conversion factors)

Future tool refinements:
e Emission factors need to be updated in 2010 or 2011 and will take place in coordination with Susan
Drake from DEQ no later than June 2011.

e Emission factors need to be updated to account for CO2 equivalents and will take place no later than
fall 2010.
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Transportation tools | PORTAL data archive

PORTAL is the official transportation archive for the Portland-Vancouver metropolitan region and
houses a wide variety of transportation-related data including the freeway loop detector data from
the Portland-Vancouver metropolitan region, weather, incident, public transit and freight data and

provides estimated CO, emissions from regional vehicle movement.

Contacts:

Deena Platman Deena.Platman@oregonmetro.gov

External resources:
Kristin Tufte,
PSU-OTREC

tufte@cecs.pdx.edu

Emissions type: Operational

Methodology: Sector based - transportation
Tool platform: Spreadsheet and patial

Tool type: Basic

Public domain tool: Yes

Who runs the tool: All Metro staff

PORTAL 2.0 is a regional transportation data archive housed
at Portland State University. Metro provides funding and
staff resources to support maintenance and enhancement of
the archive. PORTAL 2.0 provides a web interface with
dashboards to access freeway volumes, speed, and lane
occupancy, traffic incident data, truck weigh-in-motion data,
ODOT safety data. Dashboards provide a visual display of
data however the raw data is available in tabular form.

PORTAL includes a dashboard of estimated CO, from regional
vehicle emissions by date, time of day, and location. PORTAL
users can specify specific roadway locations from a
dropdown menu of available highway data within the
Portland-Vancouver metropolitan region.

Data is open to all users via http://portal2.its.pdx.edu/home.
Click on the Systems tab and input temporal and location
data. Scroll down to see a chart of estimated daily fuel
consumption (gallons) during a selected time period (for the
total miles along a selected roadway); and estimated CO,
emissions throughout a selected time period (for the total
miles along a selected roadway). PORTAL calculates this
information automatically.

Limitations/ considerations:

e Transportation data is limited to freeway road types but
planned future enhancements will allow for broader
analysis.
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Approach and Scale

Planning
? Region
Municipality
District
Neighborhood
Block

Parcel
| Building
(=] Project

Tool snapshot*

Sensitivity to land use
changes

Sensitivity to
transportation changes
Sensitivity to materials
management changes

Sensitivity to
operations/ technology
changes

Adaptability to Metro
region conditions

Use of available data

Uses of available
hardware

Accuracy

Cost and time

* See Tool Snapshot description on page 17
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Data needed to run the tool
No data inputs needed.

Staff time: Two hours
Budget/costs: No direct costs
M+S dollars:  None
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Outputs:

e Daily fuel consumption by miles of roadway

e kg CO, Emissions by hour, by miles of roadway (output needs to be converted to MT — see appendix
B for appropriate conversion factors)

Future Tool Refinements:
e Future enhancements include incorporating public transit ridership and travel data (TriMet and C-
Tran); and arterial volume and speed data.

The Transit Oriented Development (TOD) Project GHG Evaluation Model can be used to calculate
the transportation and land use GHG emissions related to TODs. The detailed write up is in the
proceeding Land use tools section.
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Land use tools | Economic land use forecast (ELUF)

ELUF calculates residential GHG equivalent emissions from electricity and natural gas usage, based on
household projections derived using MetroScope (an integrated land use/transportation model).

Contacts:

Jim Cser Jim.cser@oregonmetro.gov
Maribeth Todd Maribeth.todd@oregonmetro.gov
Emissions type: Operational

Methodology: Sector based - building energy
Tool platform: Spreadsheet

Tool type: Advanced

Public domain tool: Yes

Who runs the tool: Designated Metro staff

The GHG calculator is a post-processor which is run after

MetroScope has completed a household forecast allocation. The

calculator is based on “typical” household consumption of

electricity and natural gas and distinguishes different energy
consumption rates by single family and multifamily types and
by household size. Household energy consumption rates are
derived from utility data that also account for the GHG
content of burning natural gas for heating homes and
electricity usage for running household appliances, HVAC,
etc. The calculator can be run independently of MetroScope
and can utilize other forecasts, so long as the other forecast
is capable of disaggregating future household growth by
building type and household size.

MetroScope represents an “advanced model” capable of
accounting for shifts in demographic changes, household
selection of multifamily or single family development types,
as well as a host of other economic, demographic,
transportation, and real estate variables which are used to
project where and how much household growth could occur
across different parts of the region.

Limitations/considerations:

e Does not account for non-residential fixed source GHG
emissions

e GHG emissions are calculated on a household basis —
need to convert households to population to estimate
future per capita GHG output

e Very complex model and requires significant skill and
knowledge to both operate and analyze results.
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) ¢ Region
1 Municipality
! District
l Neighborhood

Sensitivity to land use
changes

Sensitivity to
transportation changes

Sensitivity to materials
management changes

Sensitivity to operations/
technology changes

Adaptability to Metro
region conditions

Use of available data

Uses of available
hardware

Accuracy

Cost and time

Tool snapshot*

G 00

&

vO

* See Tool Snapshot description on page 17


mailto:Jim.cser@oregonmetro.gov
mailto:Maribeth.todd@oregonmetro.gov

Data needed to run the tool
e The residential GHG calculator needs to have a household forecast by housing type and
household size to operate (i.e. Metroscope housing forecast).

With existing MetroScope housing forecast
Staff time: Less than one hour
Budget/costs: Minimal
M+S dollars:  None

Without existing MetroScope housing forecast
Staff time: .25 FTE
Budget/costs: Significant
M+S dollars:  None
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Outputs:
e Forecast of county level residential emission in MT CO.e
e Forecast of regional residential emissions in MTCO,e

MetroScope and the GHG calculator run on a base unit of households. To convert the GHG emissions to
a per capita basis, the user will have to translate household estimates into population estimates. This
can be performed using census derived persons per household figures.

Future tool refinements:
e Update residential GHG coefficients (improved utility data sources)
e Add non-residential GHG calculations
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Land use tools | TOD project evaluation model

The Transit Oriented Development (TOD) project GHG evaluation model, created by the Metro TOD
program, estimates the GHG reductions associated with Metro TOD projects.

Approach and Scale

Contacts:

Chris Yake christopher.yake@oregonmetro.gov

Planning
Emissions type: Operational
Methodology: Sector based — transportation & building
operations
Systems (consumption) — construction materials
Tool platform: Spreadsheet
Tool type: Basic ¢+ Block
Public domain tool: No , Parcel
Who runs the tool: Designated Metro staff - Building
‘ Project

The TOD project GHG evaluation model estimates emissions
from the following operations areas:

Transportation: The transportation evaluation compares the
travel behavior of a typical household within a transit
friendly environment (i.e. mixed use, good transit service)
with a typical regional household (low-density, detached).
Using average vehicle miles traveled (VMT) data from the
1994 Travel Behavior/Activity Survey, the model estimates
annual VMT for the two types of households. Applying EPA
GHG estimates from a typical U.S. passenger vehicle to the
VMT outputs yields estimates for transportation-related GHG
emissions per year by housing type (TOD household,
Regional Household).

Materials & building operations: The materials & building
operations analysis incorporates findings from research
comparing the energy efficiency of higher and lower density
housing types.* The materials analysis utilizes a public
domain life-cycle analysis tool to calculate production related
emissions/energy use for building materials. The building
operations emissions are calculated using a sector-based
approach.

Limitations/ considerations:

e The modelis not equipped to analyze non-residential
projects (currently, Metro does not have travel behavior
data for commercial development projects).

e The model does not factor in public transit emissions.

Tool snapshot*

Sensitivity to land use
changes

Sensitivity to
transportation changes

Sensitivity to materials
management changes

Sensitivity to operations/
technology changes

Adaptability to Metro
region conditions

Use of available data

Uses of available
hardware

Accuracy

Cost and time
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* See Tool Snapshot description on page 17

* Norman, J., MacLean, H., Kennedy, C. (2006) Comparing High and Low Residential Density: Life Analysis of Energy
Use and Greenhouse Gas Emissions. Journal of Urban Planning & Development. 132:1: 10 — 21.
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e The TOD tool (by relying on the analysis comparing high and low residential density emissions) uses
an aggregate building energy emissions coefficient. It is not possible to disaggregate the emissions
coefficients for each energy source (e.g. natural gas versus electricity) by household type.
Therefore, the default building energy emissions coefficient is the Northwest Power Pool (NWPP)
electricity grid mix reported by the EPA, which means that all building emissions operations are
assumed to be from electricity use. This assumption does not accurately represent actual energy
source emissions for all TOD project households. However, given the limited data available on TOD
household energy use, as compared to traditional single family households, this assumption
represents the current best practices given limited data availability.

Data needed to run the tool
e Residential density (number of residential units per development).

Staff time: One hour (majority of time spent on analysis and narrative findings report)
Budget/costs: No direct costs - included in TOD staff role for measurement
M+S dollars:  None
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Outputs:

e Transportation related emissions reductions - MTCO,e per dwelling unit and MTCO,e per dwelling
unit per year

e Building materials and operation related emissions reductions - MT CO,e per square foot, MT CO,e
per household and MT CO,e per household/year

Future tool refinements:

e Model assumptions will be discussed as part of the TOD Strategic Plan to be completed in the
Summer of 2010.

e Currently, the TOD Program evaluates and funds individual development projects primarily based on
the induced public transit ridership. The model may be updated to measure GHG, thereby taking a
more holistic view of transportation behavior (capturing walking and bicycling trips).
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Materials management tools | MEBCalc

The Measuring Environmental Benefits Calculator (MEBCalc) calculates the environmental impacts
(including climate change) when scrap is substituted for virgin materials in manufacturing, total and

per ton amounts.

Contacts:

Steve Apotheker Steve.Apotheker@oregonmetro.gov

Emissions type: Embodied, end-of-life

Methodology: Systems based-materials
Tool platform: Spreadsheet

Tool type: Basic

Public domain tool: No

Who runs the tool: Designated Metro staff

The MEBCalc measures the net value of the region’s recovery
by factoring in seven impact areas: climate change; human
health impacts from particulates; human health impacts from
toxic chemicals; human health impacts from carcinogens;
eutrophication (addition of mineral nutrients to soil or
water); acidifying compounds that affect trees, soil,
acidification (anthropogenic releases of acidifying
compounds that affect trees, soil, buildings, animals and
humans); ecosystem impacts from toxic chemicals. MEBCalc
normalizes the output from recyclables in dollars and dollars
per ton so the value of these seven externalities can be
included in policymaking.

MEBCalc demonstrates the environmental value of various
recovery scenarios in (in dollars); one aspect of this analysis
is to quantify the climate impact of these scenarios (by
calculating CO2 equivalents estimates for each scenario) and
then translating these emissions into discrete environmental
and human health impacts (dollars/ton material diverted).

Limitations/considerations:

e While MEBCalc is very sensitive to Metro post-consumer
discards, it does not represent regional materials
management very well — the tool defines ‘materials’ as
discards not resources consumed.

e The cost or GHG impact of products from sustainable
ecosystems is not quantified.

e While MEBCalc has been modified to accept specific end
uses, the research has been limited on when and to what
degree those specific end uses occur.

Approach and Scale

Planning

? Region

I Municipality
! District

I Neighborhood
| Block
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Tool snapshot*
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* See Tool Snapshot description on page 17

e The model is primarily limited to assessing the impacts of post-consumer discards, not pre-
consumer discards and other resources such as the steel in cars and the paper fiber from box trim.
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e MEBCalc assumes domestic manufacturing whereas a consumption model might use the point of
origin (i.e., China) of the consumer good to get a GHG inventory level that is 10-20 percent higher.

Data needed to run the tool

e Post-consumer materials collection.

e Disposition by recyclables, compostables, or energy recovery.

e Specified material end use.

e Population within three-county waste shed and population in designated area (e.g., urban
services boundary or Metro land use).

e Disposed materials list

MEBCalc model runs completed annually (numbers below are included in RCR staff workplan)
Staff time: 160 hours per year
Budget/costs: $20,000 every 5-10 years
M+S dollars:  $5,000/year for tool upgrade

Additional model runs (assuming tool capacity has already been developed)
Staff time: Four hours
Budget/costs: None
M+S dollars:  None
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Outputs:
e MT CO,e for each material type
e Economic value of diversion $/MTCO,e

Future tool refinements:

e Tool modifications are completed annually so that MEBCalc can provide a GHG inventory consistent
with Metro’s current protocol.

e Metro is investigating options for either updating MEBCalc to capture GHG emissions using a
resource consumption-based model or developing/purchasing a new tool that can address this GHG
accounting gap.
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Facilities management tools | Utility Manager

Utility Manager calculates Metric tons per unit of building energy consumed and the quantity and
percent change from a designated baseline.

Contacts:
Brittin Witzenburg brittinwitzenburg@oregoncc.org
Planning Project
Emissions type: Operations
Methodology: Sector based — building energy
Tool platform: Spreadsheet
Tool type: Basic
Public domain tool: No
Who runs the tool: Designated Metro staff T Block
Parcel

Building

Utility Manager is an accounting software and provides a I Project

tracking tool for utility use and cost (energy, water, waste).
The software contains reporting tools for analyzing utility use
and cost over time, baseline comparisons, cost avoidance,
utility budget forecasting, and collects information regarding
changes in facility use or equipment. Purchased as a
separate module, the software also calculates CO2 emissions
from building energy use. Purchased as separate module,

Tool snapshot*

the software can also link facility data to EPA’s Energy Star
Portfolio Manager.

Limitations/considerations:

e The CO, emissions module is purchased separately from
main software (not included in basic utility software
package).

e The module takes staff time to learn how to use and how
to create useful reports or forecasting.

e There are limitations with solid waste calculations and
reporting.

e Access (via online or housed server) depends on program
purchased.
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Data needed to run the tool

Facility energy use and cost

e Water use and cost (domestic & irrigation)
Stormwater charges

Solid waste use and cost (volume & weight)

Initial set-up
Staff time: Three hours/month depending on number of meters, bills and facilities
Budget/costs: Average software package $10,000 (depends on number of facilities)
M+S dollars:  None

Ongoing reporting
Staff time: Three hours/month depending on number of meters, bills and facilities
Budget/costs: None
M+S dollars:  Annual tech support $1,800 (may vary depending on account size)
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Outputs:
e MT CO,e Calculations expressed in tons or Metric tons per unit of energy consumed, also totals
and quantity and percent change from designated baseline.

Future tool refinements:
e Update GHG emissions coefficients with regionally specific/accurate data.
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Facilities management tools | G3C

G3C is used to calculate an entity-based greenhouse gas inventory and is designed to assist a wide
range of organizations asses the climate impacts associated with mission-critical operational activities
from Scopes |, Il, and IIl.

Contacts:

Molly Chidsey Molly.Chidsey@oregonmetro.gov

Emissions type: Embodied, construction, operational, Planning
end-of-life

Methodology: Sector based—building energy, transportation
& materials management; systems based— T Municipality
consumption 1 District

Tool platform: Spreadsheet

Tool type: Basic

Public domain tool: No T Parcel

Who tuns the tool: Designated Metro staff . Building

The G3C tool is based on two primary GHG inventory protocols:
the World Resource Institute's (WRI), GHG Protocol and The
Climate Registry's General Reporting Protocol and is used to
conduct an entity-wide GHG emissions inventory. The G3C

Calculator estimates emissions from the following operations
areas: Tool snapshot*
e Building Energy: including electricity, natural gas and

diesel fuel for stationary sources (such as backup Sensitivity to land use /T\J
generators). changes N/
e Transportation: The 'Transportation' tab includes modes Sensitivity to r/T\
of transportation typically used by organizations to transportation changes \__/
support mission critical activities. Sensitivity to materials e
e Refrigerants: The 'Refrigerants' tab is used to capture the management changes \
fugitive emissions from building air conditioners, chillers o .
fri R . i £ refri Sensitivity to operations/
or refrigeration unlts.. Qp.to ive t.y-pes of refrigerants can technology changes
be entered for each individual facility.
e Solid Waste: The 'Solid waste' tab is used to calculate the Adaptability to Metro .
emissions associated with solid waste disposal. region conditions
e Commute: The 'Commute' tab is used to calculate the ' .
emissions associated with employees' commute to and Use of available data >
from work. y ¢ vailabl
ses OofT avallable
e Supply Chain: The 'Supply chain' tab allows you to hardware .
summarize the results of an Economic Input-Output Life- 4
Cycle Analysis (EIO-LCA) and compare the embodied Accuracy )
emissions in purchased goods and services with other
inventory emissions sources. The majority of the EIO- .
L. . Cost and time
LCA analysis is performed in a separate spreadsheet,
with the completed results being entered in the 'Supply * See Tool Snapshot description on page 17
Chain' tab.

32 Metro Greenhouse Gas Emission Analysis Toolkit
: August 2010


mailto:Molly.Chidsey@oregonmetro.gov

Limitations/considerations:

e There are not currently established protocols or methodology guidelines for calculating Scope lli
emissions inventories, therefore this area of the calculator may change over time or needs to be
updated if new requirements are established.

e Toolis not designed to provide information on project level investment analysis (RO, etc).

e large data collection process requires a variety of ongoing tracking systems to ensure accurate
reporting results.

e Need to engage large number of individuals throughout agency for data collection.

Data needed to run the tool
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Outputs:

MT CO.e from each emissions source

Normalized outputs: Building intensity: MTCO2e/thousand square feet; Revenue: MTCO2e/million
dollars revenue; Employee: MTCO2e/full-time employee.

Building Energy: Number of employees at each facility; building area (square footage — total
building and/or leased area); Electric utility information (collected from utility). Electric
utility use (kWh); Natural Gas use (therms); Non-mobile fuel use (diesel, propane, etc.)
Transportation: Owned Vehicles (gasoline; ethanol; Diesel; Biogas; CNG; Propane); Fleet
guantity, use (miles or gallons), and average fuel efficiency. Rented vehicles (same as
above). Business travel: Air travel (passenger miles or cost); Bus (passenger miles or cost);
Rail Diesel (passenger miles or cost); Rail Electric (passenger miles or cost).

Refrigerants: Type of system (HVAC, refrigeration units, etc.); capacity of system (pounds);
fugitive emissions (loss in pounds or ounces replaced per year).

Solid Waste: Disposed quantity (short tons, cubic yards); landfill management practices
Commute: Average annual workdays; estimated average employee daily commute (one
way) — miles; average employee owned fuel efficiency (miles/gallon); transportation mode
(SOV, carpool - average carpool occupants; bus; light rail.

Supply chain: Annual dollars spent on all materials and services (organized and sorted using
the EIO-LCA categories).

Initial Baseline Inventory

Staff time: .5 FTE (depends on quality of existing data collection and business
processes within agency)

Budget/costs: Varies based on scope of contract and support needs from consultant
(Good Company)

M+S dollars:  None

Consecutive inventory years

Staff time: 1-3 months (depending on existing data collection and business
processes within agency)

Budget/costs: Minimal depending on support needs form consultant (Good Company)

M+S dollars:  None

Future tool refinements:
e Include St. Johns Landfill emissions and regional waste hauling emissions into inventory tool.
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Facilities management tools | Title V air permit procedures

The Title V Air Permit GHG Accounting tool is used to calculate the total Scope 1 Landfill emissions
Metro will be required to report under new federal EPA and State DEQ GHG reporting requirements.

Contacts:
Rob Smoot Rob.Smoot@oregonmetro.gov
Planning
Emissions type: Operational
Methodology: Sector based—materials management
Tool platform: Spreadsheet
Tool type: Basic
Public domain tool: No
Who runs the tool: Designated Metro staff

-

Parcel

Oregon Department of Environmental Quality will require GHG
reporting for landfills emitting 2,500 metric tons of CO,e
annually beginning in 2011 (reporting 2010 calendar year
emissions). In general, the sources and entities required to
report are holders of Title V air pollution permits or Air

Contaminant Discharge Permits (ACDP), with at least one
discrete permitted source emitting above the threshold.” Tool snapshot*

Metro, as the owner of and responsible party for the St. Sensitivity to land use
Johns Landfill, is a Title V air pollution permit holder and is changes

subject to DEQ mandatory reporting. Therefore, Metro is in Sensitivity to

the process of developing a tool to calculate GHG emissions transportation changes

associated with the methane management practices at St
John's Landfill (this tool follows federal EPA and state DEQ
reporting requirements).

Sensitivity to materials
management changes
Sensitivity to
operations/ technology

changes
Limitations/considerations:

e Limited historical data for waste composition and
disposal quantity

e Regulatory methane generation potential and rate
constants do not match actual values from analysis of St.
Johns gas flow

Adaptability to Metro
region conditions

Use of available data

Uses of available
hardware

Accuracy

Cost and time

OG6LbO0O0 O (U

* See Tool Snapshot description on page 17

> For more information on Oregon’s rules, visit DEQ’s GHG reporting page www.deq.state.or.us/ag/climate/reporting.htm.

34 Metro Greenhouse Gas Emission Analysis Toolkit
: August 2010


mailto:Rob.Smoot@oregonmetro.gov
http://www.deq.state.or.us/aq/climate/reporting.htm

Data needed to run the tool

e Amount of landfill gas (LFG) collected from the landfill

e Methane concentration of LFG

e Amount of LFG sent off site for consumption by Ash Grove Cement. (Ash Grove sends Metro
monthly statements of gas flow and methane consumption as recorded daily at their site.)

e Amount of landfill gas consumed on site

e Amount of waste disposed at the site by year (historic disposal records during operation)

Staff time: No additional time needed after initial run is completed
Budget/costs: No direct costs - included in staff role for measurement
M+S dollars:  None
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Outputs:
e Total LFG generated from St Johns Landfill (MT CO,e)

e Total LFG sent to Ash Grove Cement (MT CO,e)
e Total LFG processed on-site including:
o Scope 1 emissions from St Johns Landfill (MT CO,e):
Direct Landfill Gas (LFG) fugitive emissions from CH, emitted from landfill
LFG to Flare: CO,e from CH, due to incomplete combustion in landfill flares
LFG to Flare: CO,e from NO, emitted due to combustion in landfill flares
LFG to Evaporator: CH4 due to incomplete combustion in evaporator
LFG to Evaporator: CO,e from NO, emitted due to combustion in evaporator
e All other GHG emissions not included in DEQ reporting requirements (GHG emissions defined as
biogenic by current protocol standards)

Future tool refinements:
e Tool is undergoing ongoing refinements to ensure conformity with DEQ and EPA reporting
requirements
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Other tools | Regional GHG Inventory Methodology

The regional greenhouse gas inventory estimates the greenhouse gas emissions of residents and
businesses inside the Metro boundary, which includes nearly 1.5 million people in Multnomah,

Washington and Clackamas counties.

Contacts:
Mike Hoglund Mike.Hoglund@oregonmetro.gov
Heidi Rahn Heidi.Rahn@oregonmetro.gov

Emissions type: Embodied, construction, operations,

end-of-life
Methodology: Systems based—consumption
Tool platform: Spreadsheet
Tool type: Advanced
Public domain tool: No

Who runs the tool: Research Center

This methodology characterizes how the Metro community
contributes to greenhouse gas emissions by estimating the

emissions associated with all final consumption by households

and businesses inside the Metro jurisdictional boundary.

Metro's inventory shows results for three broad categories of

emissions sources: transportation (of people), building
energy use, and life cycle emissions for materials.

The regional inventory tool is a regionally bounded and
consumption-based estimation, disaggregated by life-cycle-
defined systems and refined with regionally-specific data
when available.

e Regionally bounded: The inventory methodology
considers all consumption occurring by residents inside
the Metro jurisdictional boundary.

e Consumption based: The methodology estimates
emissions from final consumption. This excludes direct
and indirect emissions associated with production (such
as agriculture and manufacturing inside the Metro
boundary), except to the extent that such production is
upstream from final consumption inside the boundary.

e Estimation: This method estimates emissions based on a
variety of data sources. Emissions sources are not
directly calculated or measured. The calculations related
to material flows rely on national data with regional
adjustments, rather than direct measurements.

e Life-cycle-defined systems: The national GHG accounting

in Opportunities to Reduce Greenhouse Gas Emissions

Approach and Scale

Planning

T Region

Sensitivity to land use
changes

Sensitivity to
transportation changes

Sensitivity to materials
management changes

Sensitivity to operations/
technology changes

Adaptability to Metro
region conditions

Use of available data

Uses of available
hardware

Accuracy

Cost and time

Tool snapshot*

N\

COOLGLOLG FIO0G

* See Tool Snapshot description on page 17

through Materials and Land Management Practices (EPA, 2009) is the basis for the method, and it
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distinguishes between “systems” (i.e., categories of final consumption by consumers and
government, responsible directly and indirectly for GHG emissions) rather than “sectors” (i.e.,
categories of economic activity responsible for direct emissions). In a comprehensive consumption-
based inventory considering all emissions upstream of consumption, the selection of categories of
consumption results in a de facto life-cycle approach.

Regionally-Specific Data: The basic method (in the form of a systems-based accounting framework,
derived from EPA 2009) refines the national values for the Portland Metro region using the best
available data, in particular with a focus on locally or regionally appropriate data wherever possible.
This approach uses the best available data, sometimes resulting in detailed local data but also
occasionally resulting in the modification of national data based on local characteristics.

Limitations/considerations:

Lack of a protocol: This method discussed above is conceptually defensible. However, it does not
follow a protocol because none exists for this scale and type of inventory. There are standard
practices (such as a local geographic sectors-based accounting) that are more commonplace and
well-understood, but they have severe shortcomings. Still, the absence of a protocol requires that
the method be explained to any new audience for the results.

Additional refinements will be challenging: The method incorporates all easily available and non-
controversial data sources, but additional refinements will/would require considerable additional
effort. This effort would involve the use of more granular but also more complex data sources,
requiring additional data analysis and additional conceptual development of the underlying
accounting method.

Consumption only, not local production and jobs: This method focuses entirely on product and
service life cycles that end inside the Metro boundary. This necessarily excludes any local
production that serves final consumption outside the Metro boundary. (This is not a conceptual
short-coming, but it confuses some audiences, especially those not accustomed to life-cycle
thinking.)

Some controversial assumptions, emissions factors and other features: The unavoidable complexity
of the estimation requires the use of many values which, while defensible and highly likely to be
generally accurate, are not documented precisely due to constrained project scope and/or
unavailability.

Difficult to track progress: There are two basic reasons that the method cannot track incremental
changes in local “performance” as defined by total GHG emissions. (1) The underlying data sources
are not regularly updated and/or are not updated on similar timeframes. (2) The opportunism of
the downscaling means that some data sources are not downscaled, or are downscaled to a modest
degree.

Opacity: The cumulative effect of the foregoing limitations is a set of results whose outputs are
clear, but whose methods require considerable explanation, especially for technically savvy and
curious audiences.

Lack of international trade data: The aggregate estimate for the Materials, Goods and Food section
did not include international trade due to lack of consistent international production data.
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Data needed to run the tool
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In general, the EPA publication Opportunities to Reduce Greenhouse Gas Emissions through
Materials and Land Management Practices is the basis for the method. Beyond this foundation,
the method draws on a wide range of data. For each “slice” (i.e., each system or sub-system
named in the method), there were data sources and assumptions through from the
foundational report (EPA 2009), but the following list does not specify those details (they are
covered in detail in the technical manual — contact staff tool contact for more information if
needed).
e Materials, Goods and Food (Production, Movement and Disposal)
o Electric power: Source — EPA eGRID
o Per capita income for Oregon, US: Source — US Census Bureau
o Population inside Metro boundary: Source — Metro staff
e Energy (Building HVAC and Lighting)
o Electric power: Source —EPA eGRID
o Baseline energy use: Source — City of Portland / Multnomah County Climate Action
Plan
e Transportation
o Local passenger transportation — VMT and associated emissions: Source — Metro
o Local passenger transportation — public transit: Source — TriMet

Initial Baseline Inventory
Staff time: .3 FTE, Three months
Budget/costs: Varies based on scope of contract and support needs from consultant
M+S dollars:  None

Consecutive inventory years
Staff time: .3 FTE, Three months
Budget/costs: Varies based on scope of contract and support needs from consultant
M+S dollars:  None

Outputs:
e MT CO,e from each emissions source

Future tool refinements:

e Metro is exploring options to improve and/or update the data gaps discussed above, most notably
the limitations associated with the consumption-based materials, goods and food data sets.

e Efforts to develop a production-based model are also being considered
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SECTION Ill: GAP ANALYSIS

In this Section:

During the reporting and evaluation process the Metro cross-departmental work team identified a
number of tool gap areas. A “gap” was identified when a tool (or data) is not available or fully
developed for a particular scale and scope of GHG analysis. Some of the gap areas can be addressed
through updating model-input data sets, while others will require the development of entirely new
analysis models and data sets. A number of these data and model gaps cannot be addressed in
isolation but will require dynamic partnerships with a variety of private and public sector partners.
All tool development and data improvements need to align with the strategic direction of the
agency as a whole while also recognizing the potential for future regulatory or reporting
requirements coming from both federal and state levels. Figure 4 provides an overview of the
primary gap areas and a recommended framework for future tool development.

Figure 4: Summary Table — GHG Tool Gap Analysis

Model or New Model
Data Update Development
Transportation Planning
Dedicated funding for research and data capture for ongoing
GHG emissions related analysis

No EPA guidance on sub-regional analysis v

Emissions from Freight and Heavy-duty vehicles 4

Land Use Planning
Land-Use model to capture non-residential point-source v
emissions
Carbon sequestration potential of regionally unique natural v
systems
Climate benefits of habitat restoration v
Climate Impacts of green building development practices (all v
scales)
Sketch planning tools used for detailed planning, engineering, v
and operational analyses

Material Management
Emissions from Freight and Heavy-duty vehicles 4

Resource consumption-based materials management model v
Metro and Visitor Venues: Facilities and Properties
Same tool needs as Land-Use gaps 2-4 4
GHG reduction potential of facility improvements or v
upgrades.
Additional GHG Tool Gaps
Economic impacts of climate change v

Health impacts of climate change 4

V' Staff identified priority tool investment action
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Transportation planning

Dedicated funding for ongoing research and data capture

There is currently no dedicated funding for regional monitoring of the relationship between speed,
capacity and volume related to GHG emissions analysis. If future requirements to track and monitor
the relationship between congestion and speed are going to come online, resources need to be
dedicated for ongoing data capture. Dedicated funding should be established for data capture
efforts every five years.

Sub-regional analysis

The existing transportation model provides reasonably reliable regional scale transportation
emission estimates, but it is unclear whether analysis at sub-regional and project-level scales is
appropriate. Additional peer-reviewed analysis and further refinement of the state of the practice is
required to address this gap.

Emissions from freight and heavy-duty vehicles

GHGs from freight transportation and heavy-duty vehicles generally, are currently not well
captured in any of the existing models. This is an important shortcoming that may grow with time
as non-freight, light-duty vehicles move most aggressively toward low-carbon energy pathways.
Additionally, this gap is relevant to two distinct areas within Metro: airshed emissions of criteria air
pollutants (that must include freight) and state-mandated transportation planning to coordinate
land use and transportation for GHG reduction (via HB 2001). Finally, Metro’s direct control over a
conspicuous segment of these heavy-duty vehicles - the waste-hauling vehicles - raises the possible
need of quantification of the effect of emissions-reduction technologies deployed in that fleet, in
terms of both air quality and climate.

Though Metro does not possess an in-house calculator to measure these GHG emissions sources,
the RCR division has the capacity to measure the reduction in Particulate Matter (PM) and NOx by
using manufacturer’s performance specifications and Best Available Control Technology (BACT)
measurements of real time and modeled activities. Further detailed information about emissions
and impact can be acquired by using these numbers to determine estimated impacts on GWP and
GHG emissions. However, Metro does not have a model to convert the PM reductions to regional
climate forcing, or global warming potentials - to achieve this, a model designed to examine the
impact of Black Carbon (BC) on snow albedo and climate forcing is needed.
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Land-use

Point source GHG emissions

Metro has the capacity to calculate residential point-source GHG emissions; however staff does not
have a model to assess commercial or industrial land-use point-source emissions. Metro staff
identified that this type of GHG assessment would meet both regional inventory and forecasting
needs and would be a useful addition to the agency’s portfolio of land-use planning tools.

Sequestration

Metro does not currently have the tools to assess the carbon sequestration potential of regionally
unique natural systems. While Metro staff can qualitatively address the climate benefits of habitat
preservation and restoration, as well as the benefits of green development practices (e.g. green-
roofs and green-walls), staff do not have access to regionally specific models or data-sets that
demonstrate the GHG sequestration potential (or climate impact) of these practices. Calculating
sequestration potential through net-carbon accounting methods would allow for a quantitative
assessment of the following areas: first, the climate impact of green-field development is known to
reduce land-based carbon sinks, which, when calculated would yield a larger climate impact than
infill or redevelopment alternatives that do not result in land-use changes. This type of tool would
be most beneficial when quantifying the climate impact of build/no-build scenarios. Second, the
climate impacts of various habitat restoration and management practices (e.g. prescribed fire or
selective thinning) is an emerging research field, and the outputs of which could be integrated into
land management criteria in future natural areas planning processes. This type of tool would be
most beneficial when evaluating various habitat management practices. However, this type of
analysis, and therefore any tools used for this type of assessment, should be undertaken with
caution; while certain habitat management practices may, in the short run increase total GHG
emissions these practices may result in increased habitat productivity and health in the long run.

Tools are being developed to assess large forested land tracts through a climate change lens
however, there is limited research on smaller urbanized parcels, especially for non-coniferous
habitat types. In addition, detailed and complex habitat models used to quantify the sequestration
potential at the individual species level and soil type are required to quantify these life-cycle
emissions. Developing this data-set and model would be extremely expensive and time consuming
and would most likely come at the cost of other analysis areas. However, it is likely that such
models will be developed by others in the future; Metro can build off of these efforts to develop a
regional GHG habitat analysis lens. Therefore, staff does not identify this as a high-need tool
investment area and instead recommends working to develop consistent qualitative approaches to
addressing this issue.
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Habitat restoration

Metro does not have a quantitative tool to calculate the benefits of habitat restoration. This tool gap
is directly related to the previous land-management area in that it would require the development
of extensive, regionally specific data-sets that quantify the sequestration potential at the species
and soil-type levels. Metro staff also raised reservations in prioritizing the development of this
climate impact model over other data and staff needs; while quantifying the sequestration potential
of habitat management practices is an increasingly important criterion to integrate into the habitat
management field, the time and costs associated with developing a regionally specific habitat model
in isolation of other research institutions or regional partners outweighs the benefits.

Green building practices

Metro does not have the capability to assess the impact of various green building development
practices, from individual buildings to regional scales. For example, in is unknown what the
sequestration potential or climate impact would be for setting regional green-roof development
targets.

Sketch tools

Sketch-level planning at Metro has been used as a less expensive and less data intensive alternative
to developing complex models and procedures for assessing future travel demand and
transportation performance at the facility and system levels. Sketch-level planning is generally
easier and less costly to implement than sophisticated software packages used to conduct in-depth
or detailed planning, engineering, and operational analyses. Sketch-level planning can employ
spreadsheet, GIS and other widely available software platforms, and applies similar concepts to
aggregated or generalized data. The tool is not meant to be a precise measurement of benefits and
impacts, but rather as a means of quantifying their potential magnitude utilizing prescribed data
and variable based on professional research. The tool also demonstrates how changes in data and
assumptions impact the resulting outputs. Due to the flexibility, these tools are often developed by
agency staff or consultants for a specific project or to compare diverse, alternative scenarios.

Sketch tools often complement or precede the use of more complex analysis tools, as is being
proposed for phases 1 and 2 of Metro’s Climate Smart Communities transportation/land use
scenario planning scheduled through February 2012. The planning tools proposed in Phases 1 and
2 will be able to evaluate broad comprehensive scenarios and general approaches to land
development and transportation systems. The tool(s) selected will be interactive and transparent
so that the user is able to clearly view the data and assumptions that are being used, allowing the
user to change these factors to explore how different assumptions will affect outcomes or modify
the tool for use in a different region or hypothetical scenario. The scenario-planning Phase of this
work recognizes the uncertainty and risk associated with using sketch-level scenario planning tools
and that additional analysis will be required to select and implement a preferred scenario as
required by the State of Oregon Legislation [HB 2001 Section 37 (b) (2)] and to meet federal
transportation and air quality planning requirements for regional transportation plans.
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Materials management

STAFF RECOMMENDATION PRIORITY TOOL INVESTMENT ACTION

Metro should invest in developing Resource consumption-based materials
management model

Materials consumption model

Metro does not have a model capable of representing GHG emission related to materials
consumption. Metro’s current materials management analysis tool tracks GHG emissions
associated with post consumer discards, but not the full life-cycle emission impacts associated with
resource consumption. Metro staff identified this as a priority area both in regard to developing a
regional consumption model to support ongoing regional GHG inventories and ongoing Resource
Conservation and Recycling programming (especially in light of the development of the RCR
strategic plan).

Emissions from freight and heavy-duty vehicles
See transportation section with same title above
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Facility and property management

STAFF RECOMMENDATION PRIORITY TOOL INVESTMENT ACTION

Metro should invest in tools that facility and operation managers will use to
implement the Sustainability Plan.

Facility improvements

Metro does not have the tools necessary to quantify the GHG reduction potential of facility
improvements or upgrades. As Metro moves forward with implementing the Sustainability Plan
(anticipated completion summer 2010) facility and operations managers will need tools to
complete cost-benefits analyses that integrate a GHG reduction potential criterion, especially for
situations where several alternatives are under consideration. A range of tools are needed to
quantify the emissions reduction potential from building operations and fleet management, to
program and policy options related to business travel and employee commute options, to name a
few.

Sequestration

Metro does not have the tools to calculate the carbon sequestration potential of regionally unique
natural systems located on Metro owned and/or operated natural areas and parks. For a full
discussion of this tool gap area please see the tool gaps 2-4 in the land-use section.

Additional GHG tool gaps

Metro does not currently have any tools that evaluate the economic and/or health impacts of
climate change. While these areas do not directly fall under Metro’s legal responsibility for land use
and transportation planning, as well as waste reduction and disposal, there are many ways in which
GHG differences might impact the economic and human health of the region. Metro can provide
leadership in reducing GHG emissions in all of these areas and is already working at the nexus of
these many issues.
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APPENDICES

In this Section:

These appendices provide key emissions factors, parameter values and constants that are most
likely to arise in calculations performed as part of analyses by Metro. However, the relevant
technical literature is vast, and what is presented below is merely an excerpt. Staff engaged in
selecting tools - both those covered in this toolkit and others developed or housed outside of Metro
- are responsible for ensuring that assumptions of all kinds (including emissions factors, parameter
values and constants) are regionally appropriate, based on the best available science, and/or drawn
from high-consensus methods and protocols that are current and vetted.

A: Emissions Factors
Detailed summary of emission factors used in four of the ten tools reviewed for this toolkit (comparison and
quality check in progress).

B: Conversion Factors/constants
Standard conversion factors and constants used when calculating MTCO,e.

C: Glossary
Definitions for common climate change and GHG accounting related terms used throughout the toolkit.

D: Sector & systems views/ Production & Consumption Views
Additional information on GHG accounting methodologies.

E: Training information
Upcoming training dates and contact information for additional training opportunities.

F: Toolkit update instructions
Instructions for adopting GHG accounting tools within standard Metro practice and adding new toolkits to
the procedures manual.
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A: Emissions factors

Given the complexity of quantifying GHG impacts it is important that differences between Metro’s
current tools be understood and well documented. This is especially true given the constant and
significant changes in the analytical field of carbon accounting. Therefore, as part of the quality
check process undertaken by the project team, an assessment of the emissions factors and
coefficients utilized by each tool is in progress. As the tool evaluation process continues,
recommendations will be made on how to improve consistency and accuracy of the tools if needed
(these changes will be reflected in the toolkit quarterly update process). For questions about the
assumptions made in each of the tools contact the tool owner or operator. Below is a summary of

the coefficients included in the evaluation process to date:

Table A-1: GHG Emissions Coefficients: Transportation

Average Fuel Efficiency

Source

RTO (1) G3C (2) TOD
miles/gallon miles/gallon miles/gallon
20.56 211 21.1

Oregon DEQ (2006), Based on DEQ analysis
of the EPA Mobile 6 model for light-duty
vehicles (gasoline and diesel) weighed by the
proportion of total VMT driven (national
averages).

Contact Caleb Winter for a copy of DEQ
calculations

Fuel carbon content/mile

Environmental Protection
Agency (2009): Light-Duty
Automotive Technology and
Fuel Economy Trends: 1975
through 2009
www.epa.gov/otag/cert/mpg/fe

Environmental Protection
Agency (2009): Light-Duty
Automotive Technology and
Fuel Economy Trends: 1975
through 2009
www.epa.gov/otag/cert/mp

trends/420s09001.pdf

g/fetrends/420s09001.pdf

CoO, Ib CO,/mile Ib CO,/mile Ib CO,/mile
.9844 1.035 TBD

CO.e Ib CO,e/mile Ib CO,e/mile Ib CO,e/mile
TBD 1.034 TBD

Source 2006 emission factors (EF) were estimated The Climate Registry, Version

by Oregon Department of Environmental
Quality. These are the weighted average of
summer and winter EF values from
Clackamas, Multnomah, and Washington
counties including the Inspection/
Maintenance (I/M) program and No I/M
program areas. These values are the
weighted average of the I/M and no I/M EFs
based on a ratio of what is assumed are the
number of vehicles within the inspection
boundary and those outside it.

Portland Air Toxics Assessment:
http://www.deq.state.or.us/ag/Factsheets/
06-NWR-015pata.pdf

1.1 (May 2008), Source 5,
Emissions factors for 1997-2005
vehicles are averaged for
passenger cars and light trucks.

www.theclimateregistry.org/res
ources/protocols/general-
reporting-protocol.php

(1) The coefficients used in the RTO tool are regional fleet mix averages for all light duty vehicles and seasonal changes (for
both fuel efficiency and carbo content). These coefficients vary slightly from the emissions factors in G3C, but represent a
regionally sensitive fleet mix and are therefore defensible for the scale of analysis this tool is intended for.

(2) G3C provides total CO2e for all classes of light vehicles and estimates for some heavy-duty vehicles. The coefficients for all
vehicle classes are not presented in the table above due to time constraints. These emissions factors will be updated as the
quality check is completed.
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Table A-2: GHG emissions coefficients: Residential building energy

ELUF (1) G3C (1) TOD (2) Utility
Manager
(3)
Ib CO2e/ mWh Ib CO2e/mWh Ib CO2e/mWh Ib CO2e/
mWh
Regional Scale: NWPP
907.9 907.3 907.3 455.79
Source US EPA eGRID2007 US EPA eGRID2007 US EPA
Version 2.1 (2005 data); Version 2.1 (2005 data); eGRID*
CH4 and N20 factors CH4 and N20 factors
provided by EPA Climate  provided by EPA Climate
Leaders based on US Leaders based on US
EPA’s Inventory of U.S. EPA’s Inventory of U.S.
Greenhouse Gas Greenhouse Gas
Emissions and Sinks: Emissions and Sinks:
1990-2005, April 2007 1990-2005, April 2007
(Annex 3, Table A-69). (Annex 3, Table A-69).
http://www.epa.gov/cle  http://www.epa.gov/clea Unknown*
anenergy/egrid/index.ht  nenergy/egrid/index.htm
m
Utility Specific: PGE
N/A (3) 1625.24 N/A N/A
Source Staff contact with PGE
representative,
February, 2010
Utility Specific: PacificPower (4)
N/A (3) 6796.01 N/A N/A
Source Staff contact with PPE
representative, April
2010
Natural Gas
Ib CO,e/therm Ib CO,e/therm Ib CO,e/therm Ib CO,e/
therm
12.36 11.69 Unknown 15
Source NW Natural's The Climate Registry,
Energy Analyzer General Reporting
tool Protocol version 1.1
www.nwhnatural.co  http://www.theclimater Unknown*

m/services/nexus/  egistry.org\resources\pr
energyanalyzer or  otocols\general-
frame.asp?csi reporting-protocol.php

Notes

(1) Currently ELUF only calculates GHG emissions from residential buildings; however it is anticipated that the
model will be updated to incorporate commercial building types that are consistent with G3C. Similarly, G3C
only accounts for commercial building emissions, not residential. Because Metro owns and operates a number
of residential properties, it is recommended that the average residential GHG emissions calculated in ELUF be
used to estimate the GHG emissions from these residential locations.
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(2) The TOD tool (by relying on the analysis comparing high and low residential density emissions) uses an
aggregate building energy emissions coefficient. It is not possible to disaggregate the emissions coefficients for
each energy source (e.g. natural gas versus electricity) by household type. Therefore, the default building
energy emissions coefficient is the Northwest Power Pool (NWPP) electricity grid mix reported by the EPA, which
means that all building emissions operations are assumed to be from electricity use. This assumption does not
accurately represent actual energy source emissions for all TOD project households. However, given the limited
data available on TOD household energy use, as compared to traditional single family households, this
assumption represents the current best practices given limited data availability. It is recommended that the TOD
program explore the option to update their tool to incorporate regionally specific average residential household
energy use and GHG emissions from the regionally sensitive ELUF outputs. It should be noted that the TOD tool
also provides lifecycle material construction emissions The life cycle analysis used to calculate the material
emissions utilizes the same public-domain tool (Carnegie Mellon EIO_LCA tool) that the G3C tool relies on for
supply chain analysis.

(3) The building energy emission factor in Utility Manager The building energy emission factors for Utility
Manager should be updated to reflect CO,e emissions intensity consistent with both ELUF and G3Cshould be
updated to reflect either the NWPP emissions factors or their utility specific emissions factors (Pacificower) for
a consistent methodological approach. It is unclear what the eGRID emissions source is for the emissions factor
provided by the tool owner.

(4) CH4 and N,0 emissions factors not provided by Northwest natural - used NWPP emissions factors in-lieu.
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B: Conversion factors/constants

Constants

Global Warming Potential

Greenhouse gases are defined by their ability to absorb heat (radiation). These gases —covered by
the United Nations Framework Convention on Climate Change (UNFCCC—include CO; methane
(CH4), nitrous oxide (N20), sulfur hexafluoride (SF6), hydrofluorocarbons (HFCs), and
perfluorocarbons (PFCs). All of these gases have varying impacts on global temperatures based on
their relative effectiveness at trapping heat (radiative forcing). Because not all greenhouse gases
have the same potential for raising global atmospheric temperatures, the concept of global warming
potential (GWP) is used to compare the ability of different gases to trap heat in the atmosphere
relative to carbon dioxide (the most abundant GHG in the atmosphere).

Emissions of non-CO; gases are converted to a COz-equivalent basis using the 100-year GWPs
published in the Intergovernmental Panel on Climate Change Second Assessment Report (SAR) and
Third Assessment Report (TAR) (included in table B-1 below). Some GHGs are considered high
global warming potential (high GWP) gases, which include HFCs, PFCs and sulfur hexafluoride
(SF¢). The concept of GWP is used to provide a base comparison from which all GHG impacts can
be analyzed by calculating the concentration of CO2 that would cause the same level of radiative
forcing.

How to calculate metric tons CO, equivalencies (MT CO.e)
Carbon equivalencies are calculated by first multiplying the total weight of each greenhouse gas by its
respective global warming potential and then summing these totals.

MTCO,e = (MT CO, x GWP CO,) + (MT CH, X GWP CH,) + (MT N,0 X GWP N,0) + (MT SFg X GWP SF¢) + (MT HFCs X
GWP HFCs) + (MT PFCs X GWP PFCs)

Demonstration example:

Methane (CH,4) (found in table B-1 below) has a global warming potential of 21. This means that one
metric ton of CH, has 21 time more ability to trap heat in the atmosphere than one metric ton of carbon
dioxide. In order to represent the unique characteristics of each GHG in a standard unit, this climate
impact is converted into CO, equivalents: 1 MT CH, *21 = 21 MT CO,e. Therefore, releasing one metric
ton of CH, is equivalent to emitting 21 metric tons of CO,.

Table B-1: GWP factors for greenhouse gas emissions
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Common Name® Formula Chemical Name GWP
Carbon dioxide Cco2 1
Methane CH4 21
Nitrous oxide N20 310
Sulfur hexafluoride SF6 23,900
Hydrofluorocarbons (HFCs)

HFC-23 CHF3 trifluoromethane 11,700
HFC-32 CH2F2 difluoromethane 650
HFC-41 CH3F fluoromethane 150
HFC-43-10mee C5H2F10 1,1,1,2,3,4,4,5,5,5- decafluoropentane 1,300
HFC-125 C2HF5 pentafluoroethane 2,800
HFC-134 C2H2F4 1,1,2,2-tetrafluoroethane 1,000
HFC-134a C2H2F4 1,1,1,2-tetrafluoroethane 1,300
HFC-143 C2H3F3 1,1,2-trifluoroethane 300
HFC-143a C2H3F3 1,1,1-trifluoroethane 3,800
HFC-152 C2H4F2 1,2-difluoroethane 43*
HFC-152a C2H4F2 1,1-difluoroethane 140
HFC-161 C2H5F fluoroethane 12*
HFC-227ea C3HF7 1,1,1,2,3,3,3-heptafluoropropane 2,900
HFC-236¢cb C3H2F6 1,1,1,2,2,3-hexafluoropropane 1,300%*
HFC-236ea C3H2F6 1,1,1,2,3,3-hexafluoropropane 1,200%*
HFC-236fa C3H2F6 1,1,1,3,3,3-hexafluoropropane 6,300
HFC-245ca C3H3F5 1,1,2,2,3-pentafluoropropane 560
HFC-245fa C3H3F5 1,1,1,3,3-pentafluoropropane 950*
HFC-365mfc C4AHS5F5 1,1,1,3,3-pentafluorobutane 890%*
Perfluorocarbons (PFCs)

Perfluoromethane CF4 tetrafluoromethane 6,500
Perfluoroethane C2F6 hexafluoroethane 9,200
Perfluoropropane C3F8 octafluoropropane 7,000
Perfluorobutane C4F10 decafluorobutane 7,000
Perfluorocyclobutane c-C4F8 octafluorocyclobutane 8,700
Perfluoropentane C5F12 dodecafluoropentane 7,500
Perfluorohexane C6F14 tetradecafluorohexane 7,400

Source: Intergovernmental Panel on Climate Change (IPCC) Second Assessment Report published in 1995, unless no
value was assigned in the document. In that case, the GWP values are from the IPCC Third Assessment Report published
in 2001 (those marked with *). GWP values are from the Second Assessment Report (unless otherwise noted) to be
consistent with international practices. Values are 100-year GWP values.

® Table B.1 Global Warming Potential Factors for Required Greenhouse Gases, Appendix B. The Climate Registry, General
Reporting Protocol, Version 1.1 (May 2008).
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Conversion Factors

Weight
1 pound
1 Short Ton (US)
1 Long ton (UK)
Metric Ton
1 (Tonne)
Energy
1 Megawatt hour
1 Gigawatt hour
1 Million BTUs
1 Million BTUs
(MMBTU)
1 Kilowatt hour
1 Therm

0.4536
2,000
2,240

2,205

1,000

1,000
1,000,000
1,000,000

3,412

0.10

kilograms
pounds

Pounds

pounds

kwh

MWh
BTU
BTU
BTU

MMBTU
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C: Glossary
Adaptation (United Nations Framework Convention on Climate Change): The adjustment in natural or

human systems in response to actual or expected climatic stimuli or their effects, which moderates
harm or exploits beneficial opportunities.

Anthropogenic (Energy Information Administration - EIA): Emissions made or generated by a human
or caused by human activity. The term is used in the context of global climate change to refer to
gaseous emissions that are the result of human activities, as well as other potentially climate-
altering activities, such as deforestation.

Biogenic (Environmental Protection Agency — EPA): Greenhouse Gas emissions generated during
combustion or decomposition of biologically-based material, such as forest or agricultural products.

Carbon Sequestration (Environmental Protection Agency — EPA): The process through which carbon
dioxide (CO2) from the atmosphere is absorbed by trees, plants and crops through photosynthesis,
and stored as carbon in biomass (tree trunks, branches, foliage and roots) and soils.

Climate Change (United Nations Framework Convention on Climate Change — UNFCCC): A change of
climate that is attributed directly or indirectly to human activity that alters the composition of the
global atmosphere and which is in addition to natural climate variability observed over comparable
time periods.

Climate Change (Intergovernmental Panel on Climate Change- IPCC): Climate change as referred to in
the observational record of climate occurs because of internal changes within the climate system or
in the interaction between its components, or because of changes in external forcing either for
natural reasons or because of human activities. Projections of future climate change reported by
IPCC generally consider only the influence on climate of anthropogenic increases in greenhouse
gases and other human-related factors.

GHG Reduction Potential: Possible reductions in emissions of greenhouse gases (quantified in terms
of absolute reductions or in percentages of baseline emissions) that can be achieved through the
use of technologies and measures.

Greenhouse Gas (GHG): A gas that absorbs
radiation at specific wavelengths within

the spectrum of radiation (infrared ol
radiation) emitted by the Earth’s surface
and by clouds. The gas in turn emits
infrared radiation from a level where the R
temperature is colder than the surface. gis roflectad YR
The net effect is a local trapping of part of RSt
the absorbed energy and a tendency to
warm the planetary surface. Water vapor v \ b‘
(H20), carbon dioxide (CO2), nitrous & :
oxide (N20), methane (CH4) and ozone gﬁ

(03) are the primary greenhouse gases in About half the solar radiation

is absorbed by the

the Earth's atmosphere_ Earth’s surface and warms it. Infrared radiation is

emitted from the Earth’s
surface.

b

ATMOSPHERE

I

Greenhouse Effect: Carbon dioxide and

other greenhouse gases have always been Source: Climate Change 2007 - The Physical Science Basis (2007).

: Contribution of Working Group | to the Fourth Assessment Report of
present mnour atmosphere however the the IPCC, Chapter 1: Historical Overview of Climate Change Science.

concentration of these gases has increased  cambridge University Press, p.115.
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dramatically over the past 260 years, in large part due to the combustion of fossil fuels. As these
emissions enter our atmosphere they trap heat in the atmosphere and contribute to the greenhouse
effect (See Figure below). Roughly half of the sunlight that passes through the atmosphere and
strikes the earth is absorbed by the Earth’s surface and converted to heat. As the Earth’s surface
warms, this heat is then released into the atmosphere, some of which is absorbed by greenhouse
gases and re-emitted toward the surface. As atmospheric greenhouse gas emissions increase due to
anthropogenic activities, the amount of heat trapped by these gases continues to increase, thereby
increasing the greenhouse effect.

Intergovernmental Panel on Climate Change (IPCC): The IPCC is a scientific intergovernmental body
set up by the World Meteorological Organization (WMO) and by the United Nations Environment
Programme (UNEP). The IPCC is open to all member countries of WMO and UNEP and was
established to provide decision-makers and others interested in climate change with an objective
source of information about climate change.

Kyoto Protocol: The Kyoto Protocol is the legally binding component of the UN Framework on
Climate Change, which includes specific measures for decreasing climate changing greenhouse-
gases.

Mitigation (UNFCCC): In the context of climate change, a human intervention to reduce the sources
or enhance the sinks of greenhouse gases.

Mobile Source Emissions (EPA): Motor vehicles, engines, and equipment that move, or can be
moved, from place to place. Mobile sources include vehicles that operate on roads and highways
"on-road" or "highway" vehicles), as well as non-road vehicles, engines, and equipment.

Point Source Emissions (EPA): Any discernible, or discrete, stationary location, including but not
limited to factories, power plants, refineries, and other large facilities, from which emissions are
released.

Sequestration (UNFCCC): The process of removing carbon from the atmosphere and depositing it in
a reservoir.

Sinks (UNFCCC): Any process, activity or mechanism which removes a greenhouse gas, an aerosol or
a precursor of a greenhouse gas from the atmosphere. Forests and other vegetation are considered
sinks because they remove carbon dioxide through photosynthesis.
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D: Sector and systems view

GHG inventory sector and systems views

The sector view - the traditional method or sectors method - is the most common way of
accounting for emissions from a particular geographical area, political jurisdiction or entity. The
entities — households, businesses, etc. - directly responsible for emissions are divided into
traditional economic categories or personal activities. This view primarily accounts for operational
and construction emissions because it is limited to quantifying the emissions that are physically
released within the inventory boundary (some embedded or life-cycle emissions are captured in
this inventory method, but only those emissions associated with resource extraction or waste
management within the geographic inventory boundary).

The systems view also accounts for the
emissions associated with a particular
geographic area, political jurisdiction or
entity. However instead of focusing on the
emissions released within the physical
boundary of the inventory, the systems
view accounts for the life-cycle emissions
associated with the final demand of all
resources used to support the systems
within the inventory boundary. In other
words, this view accounts for the

emissions that are woven through a region,
jurisdictional or entity, but not contained
entirely within it. The systems view is
more helpful if we are interested in a true
carbon footprint that accounts for both
owned and shared emissions (Scopes 1, 2,
and 3). While all the emissions quantified
using the systems view may not actually be
emitted within the jurisdictional or entity
boundary, this view more accurately
accounts for the emissions associated with

Figure 1: Sectors vs. Systems View

Sector-Based View of U.S. GHG Emissions (2006)

Residential
Commercial 59
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Industry
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System-Based View of U.S. GHG Emissions (2006)
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Lighting
25%

and Devices
8%

the resource demands of a region, jurisdiction or entity.

Figure 1 provides a visual comparison of a sectors versus systems view using data from the
Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2006.” The U.S. inventory quantifies

GHG emissions at the national scale and provides a detailed account of emissions by economic

’ Reproduction of figures from U.S. EPA (2009) Opportunities to Reduce Greenhouse Gas Emissions through

Materials and Land Management Practices. Available at:

www.epa.gov/oswer/docs/ghg land and_materials_management.pdf.U.S. Data from, EPA (2006), Inventory of

U.S. Greenhouse Gas Emissions and Sinks: 1990-2008. Available at:
http://www.epa.gov/climatechange/emissions/downloads10/US-GHG-Inventory-2010 Report.pdf
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sector, which demonstrates where emissions are released. However, a limitation to this view is that
it does not provide a context for the climate impact of materials and land management (two key
elements of Metro’s mission-critical responsibilities). The systems-based view does however
account for GHG emissions associated with materials and land management by organizing life-cycle
emissions by the systems associated with the provision of goods and services. This view includes
emissions from resource extraction, materials processing, manufacturing, transportation and
product disposal. While there are a number of methodological considerations to account for with
this view, it provides a more comprehensive approach to quantifying GHG impacts than the sector-
based view.?

Production and consumption accounting

The last methodological issue to consider is whether you are quantifying emissions using
production-based or consumption-based accounting and, if using a consumption-based method,
which of the following methodologies best meets your needs. The traditional or conventional
inventory uses the production accounting approach, which only includes the emissions associated
with the goods and/or materials produced within its geographic boundary (or for an entity or
corporation, the materials they manufacture or produce). Therefore, this approach does not
account for all of the “upstream” emissions from the materials consumed within the inventory
boundary. This production approach prohibits an entity or community from recognizing all of the
emissions associated with the products and services they use or consume.

However, a consumption-based accounting method does account for these emissions by using life-
cycle emissions data and the systems-based view. By utilizing these three accounting methods the
climate impacts at both the project and planning scales not only represent the emissions captured
by the traditional approach but also the emissions from the goods and services used and consumed
within a geographic area or an entity’s control area. Using the consumption-based perspective not
only more accurately represents the total emissions impact of a community or entity, but also
highlights opportunities for emissions reduction through materials management practices. This is
important and relevant at all emissions inventory scales—whether you are looking at the impacts
of an individual facility or building or an entire community.

Currently there are three different consumption-based accounting methods utilized in GHG
inventories. The following is a brief, high-level summary outlining the general differences between
each approach.?

The per-capita method relies on a recent EPA systems-based U.S. emissions inventory, which for
the first time provides national per-capita GHG emissions that include the life-cycle emissions of

8 For more information on the differences between the systems-based and sector-based views see, Stolaroff,
Joshua, Products, Packaging and US Greenhouse Gas Emissions (2009). Product Policy Institute. Available at:
http://www.productpolicy.org/ppi/attachments/PPI_Climate Change and Products White Paper September 20
09.pdf

° While all three of these inventory methods utilize the consumption-based approaches they represent very
different accounting approaches and require varying data sets and boundaries.
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materials consumption.l0 This national per-capita emissions estimate is then multiplied by a
community’s population. A limitation to this method is that the results may be less representative
of local conditions than other inventory methods. However, there are areas where local emissions
factor adjustments can be made to improve the accuracy of this method (e.g. local or regional
electricity emissions factors, or local income estimates). Metro’s Regional GHG Inventory uses this
approach and integrates local transportation, utility emissions factors, and income data
adjustments to reflect local conditions.!!

The material/waste flow Method takes the sum of emissions associated with the quantity of waste
(in tons) by individual material type within the inventory boundary and either adds these
emissions to a convention production-based inventory, or reports them separately. Like other
inventory methodologies, there is variation in how this approach is used. The State of Oregon used
this consumption-based method to estimate some of the life-cycle emissions associated with a
variety of materials used in-state.!2

The true consumption method like the two methods above captures the emissions associated
with goods and services purchased. The difference is that emissions are based on purchase data
not waste disposal. Also, similar to the consumption methods above, this method involves a
geographic or entity control boundary, however for this method emissions are associated with the
consumption demand within a geographic area not solely the gasses physically emitted within a
geographic area. This method assigns ownership of global emissions to a specific community or
entity based on consumption demand data. It is important to note, that calculating emissions using
this method a true consumption method does not include the life-cycle emissions from the
materials produced but not consumed in a community. The State of Oregon is currently working on
a pilot project to develop a state-wide emissions inventory using this method and the University of
California, Berkeley used the consumption method to evaluate its GHG footprint.13

19U.5. EPA (2009) Opportunities to Reduce Greenhouse Gas Emissions through Materials and Land Management
Practices. Available at: www.epa.gov/oswer/docs/ghg land_and materials_management.pdf.U.S.

" Metro (2010), Metro Regional Inventory. Available at:

http://library.oregonmetro.gov/files//regional greenhouse gas inventory.pdf

2 For more information and examples of this inventory method see: State of Oregon (2004), Oregon Strategy for
Greenhouse Gas Reductions: Governor’s Advisory Group on Global Warming. Available at:
http://oregon.gov/ENERGY/GBLWRM/docs/GWReport-FInal.pdf or City of Fort Collins (2009), Community
Greenhouse Gas Accounting Protocols. Available at: http://www.fcgov.com/climateprotection/pdf/ghg-

accounting.pdf.
B University of California, Berkeley, Cool Climate Calculator. Available at: http://coolclimate.berkeley.edu/
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E: Training information

Enroll in the Climate Change Accountability Training

The Sustainability Center and Research Center are offering a free, three-hour training to help Metro
staff build knowledge on climate change issues, policies and accountability relevant to the work we
do. Reserve your spot now to understand the evolving state and federal climate change policy
context surrounding Metro’s work; learn about the different sources of greenhouse gas emissions
and how they relate to your job; and find out how to integrate greenhouse gas analysis into your
work at Metro.

This course will be instructed by Joshua Skov, The Good Company, and Nuin-Tara Key, Metro, on
Monday, August 23rd from 1:30p.m. to 4:30p.m. in the Council Chambers of the Metro Regional
Center. The intended audience for this training is Metro managers, planners, operations and project
managers, policy analysts, data analysts and communication specialists. Registration for this event
will be offered through the newly launched Metro Learning Center. Please read the attached
enrollment instructions to learn how to log in and enroll. If you have any questions about the
training, contact Heidi Rahn <mailto:Heidi.Rahn@oregonmetro.gov> . If you have any questions
about the Metro Learning Center, please contact the Learning Center Help Desk
<mailto:MLCHelpDesk@oregonmetro.gov>.

If you missed this training please contact Heidi Rahn for ongoing training options:

Heidi Rahn
503.797.1535
Heidi.Rahn@oregonmetro.gov
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F: Toolkit update instructions

Intake process
If you do not find a tool that meets your assessment needs please follow the instructions below that

outline (1) how to add a tool to Metro’s GHG assessment and measurement portfolio and (2) how to
update this toolkit.

Step 1: To ensure a consistent and accurate process for assessing greenhouse gas emissions please
contact Mike Hoglund (Mike.Hoglund@oregonmetro.gov) in the Data Resource Center (DRC) to
review your GHG data assessment needs. It is possible that other Metro staff have a similar data
analysis need and may be developing a tool in-house. The Data Resource Center (direct staff
contact TBD), is responsible for assessing GHG accounting tools and updating the GHG toolkit and
should therefore be informed when staff have GHG related data needs.

Step 2: If Metro staff are not currently developing or investing in a tool that meets your assessment
needs, identify a process for researching existing tools or for working with Metro staff or a
consultant to develop an analysis tool. During this process Data Resource Staff should be contacted
to conduct a thorough GHG coefficients check for all potential tools. This is a critical step in the
process and requires close coordination with DRC staff.

Step 3: Once a new tool is developed or purchased and a coefficients analysis has been completed
fill in the tool overview and tool assessment forms below and submit to Mike Hoglund. The
information provided on these form will be used to create a new tool chapter for the GHG toolkit.
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Tool Overview Form and Tool Assessment Form can be found on
pages 66 and 68

62 Metro Greenhouse Gas Emission Analysis Toolkit
© August 2010



FORMS:

WORKSHEET &
TOOL OVERVIEW & ASSESSMENT




GHG Toolkit Worksheet

Use this form to track how you selected the GHG analysis tool appropriate to your project or plan,
the policy implications or issues to address during your analysis and/or the information you need
to request from a third party consultant or contractor.

Answer questions 1-5 in Step 1 to track the information you will need to select the GHG
analysis tool appropriate for your project.

1. Whatis the scale of your project?

2. Is this a project (implementation or development) or a planning
process?

3.  What are the direct emissions sources?

4. What are the indirect emissions sources?

5.  What GHG emissions types do you want to include in your analysis?
(hint: recall best practices recommendation for step 3 of the toolkit)
Embodied, construction, operational, end-of-life

Now review steps 1-4 in the toolkit and select the tool that best meets your project or plan
assessment needs.

1. Tool name

If none of the tools in the toolkit meet your needs go to step 3.

2. What is the recommended analysis scale?

3. Does the tool asses the direct and indirect emissions associated
with your project?

4, What GHG emissions types does the tool capture?

5. Does the tool use a systems or sector approach (if sector
approach, identify)?

6. What tool limitations may impact your final assessment?

7. Staff time required to run tool?

8. Budget/costs?

9. M+S dollars?

10. How would you describe the tool assessment outputs in layman’s terms?
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Are you working with a third party consultant (including contractors, consultants, etc.)?
NO: Fill out step 4

YES: Fill out step 3

1. Areyou working with a third party consultant or contractor?
If NO, go to next question.
If YES, answer questions 3 and 4.

2. Refer to appendix E to add additional tools or qualitative GHG assessment language to Metro’s GHG
Assessment Toolkit.

3. Briefly describe why you are not able to include a GHG impact assessment into your project scope (imagine
you are speaking to the decision making body for your project).

4. What type of information are you going to request from a contractor/third party to ensure that your GHG
impact assessment is consistent with Metro’s best practices approach outlined in the toolkit? (hint: to get
started, review the project information in step 1)

Identify the potential policy implications and/or challenges you see with incorporating this analysis into
your work (check all that apply).

Please explain
Political

Technical

Economic

Scientific

EpERERERE

Other
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Tool overview form

Tool Name: Staff Contact(s):
Tool Tool Description: (please describe, in detail, the purpose, format and any context needed to understand tool purpose and function)
Overview
Limitations/Considerations:
Tool Type: Ve Advanced models in this instance refers to state-of-the-art technical models that require
) extensive data, numerous formulaic relationships, require multiple iterations to reach
Advanced eqm_llbrl_um, typically have undergone peer review, and are the most advanced for their
application purposes.
Basic Basic models tend to rely on existing assumptions or factors and are typically calculated in a
spreadsheet format.
Tool Platform: (please select the option that best fits)
Spreadsheet-based Spatial Other:
When to Check the boxes for all project or initiative areas that the tool is designed for —include all possible examples.
use?

Identify the emission

type captured by tool: Identify whether the

Regulatory 1 Embodied tool is used to
Category Program Name Rep'ortmg 5 Construction calcr;it:i :rclaéiztl or
Requirements 3.0perational p emissigons
v 4. End-of-Life

Transportation Planning

Regional (20 -30 years)

Corridor

Centers

Projects

Programming

Other

Land Use Planning

Regional (20 -30 years)

Conservation

Centers

Community Planning

Projects

Programming

Other

Materials Management

Planning (15 years)

Programming

Waste Allocation

Operations

Projects

Other

Metro Facilities

Internal Operations:
Facilities

Maintenance

Internal Operations:
Natural Areas & Parks

Programming

Other
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Inputs &
Procedures

Data needed to run tool (user provided):

Cost Staff time (hours):

Budget (dollars):

M + S (dollars):

Duration (Please specify either the hours or days needed to run tool or develop scenarios and lead time):

Who runs the
tool?

Who runs the tool? v Name Contact Information

Designated Department

Staff
If all Metro staff have access to the tool, please include detailed step-by-step instructions:
All Metro Staff
Who Who analyses the output? v Name Contact Information
analyses the Designated Department
output? Staff
If all Metro staff can interpret the data outputs, please include detailed step-by-step
instructions:
All Metro Staff I e
External o Contact Name Contact Information
(0] t A . . . T S t
Resources rganization/Agency (if known) (email; phone; website) vpe of Suppor
Listall — Ermissi
Const‘a!'\ts/ ist all Coefficients or Emissions Units Description and Data Source
Coefficients Constants:
Outputs: Units Output Description

Quantitative

Emission Equivalents
converted to Metric
(MTCO, e)

Primary: Greenhouse Gas
equivalents

Secondary: normalized outputs

Outputs: In instances where quantitative emissions calculations are not available, please provide standard qualitative language that should
Qualitative be used:

Standard Language:
Next Steps Please detail any anticipated or current tool refinement efforts:

Please detail the anticipated refinement timeline:
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GHG tool assessment form

Please indicate how accurately the following statements apply to the greenhouse gas emissions tool you operate.

Criteria

Comment

Please circle

Scale applicability

What scale is the tool most appropriately used at?

Planning Project Both

Availability to public agencies

The tool is readily available to public agencies (not
proprietary).

Yes No

2. Onascale of 0 - 3 please identify how well the following statement applies to the greenhouse
gas emissions tool you currently operate.

0 — not applicable

1 -somewhat

2 —moderately well
3 —very well

Criteria

Comment

Ranking

Sensitivity to land use changes

The tool measures changes in land use patterns and use
intensity (e.g. commercial, residential, industrial, habitat).

Sensitivity to transportation
changes

The tool measures changes in the regional transportation
network and performance.

Sensitivity to materials
management changes

The tool measures changes in materials management
systems and performance.

Sensitivity to
operations/technology changes

The tool measures changes in operational procedures and
technology advances (e.g. building management systems,
fleet technology).

Adaptability to Metro Region
conditions

The tool parameters can be adapted to Metro Region
conditions (e.g., geographic, climatic, demographic
differences).

Use of available data

The tool can run on data commonly collected and used by
Metro (special studies, surveys and other data collection
efforts are not required).

Uses of available hardware

The tool can be run on current hardware systems.

Accuracy

The tool accurately estimates greenhouse gas emissions.

Cost and Time

Time and funding required to integrate the tool into agency
procedures (1 = significant time and funding required; 3 =
minimal time and funding required).

Stakeholder Needs

Ability to inform project and/or policy decisions
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