
 

 

 

City of Salem 
Climate Action Plan Committee 

Monday, March 06, 2023 
10:00 a.m. to 11:30 a.m. 

Meeting will be conducted in-person and livestreamed on YouTube 
 

In-Person Location:  Salem Civic Center, Room 325 (Traffic Control Room) 
555 Liberty Street SE, and 

Livestream via YouTube:  https://bit.ly/salemclimatemeetings 
 

Submit public comment via email at  
hdimke@cityofsalem.net or telephone and 503-588-6211 

 
Si necesita ayuda para comprender esta información, por favor llame 503-540-2371 

 

PARTICIPANTS 
 
Committee Members 
Mayor Chris Hoy, Chair; Councilor Jose Gonzalez, Councilor Trevor Phillips, Councilor Virginia Stapleton, 
and Councilor Deanna Gwyn (alternate) 
 
Staff & Guests 
Brian Martin, Acting Public Works Director; Robert Chandler, Assistant Public Works Director; Heather 
Dimke, Climate Action Plan Manager 

 

AGENDA 
 
1. Welcome and Call to Order  

 
2. Public Comment (Written Comments Received) 

 
3. Approval of 1/23/2023 Meeting Minutes  

 

4. Salem 2021 Community Greenhouse Gas Inventory (Final Report)  
 

5. Overview - CAP Strategies with High Potential for GHG Reduction  
 

6. 2023 CAP Workplan  
 

7. Staff / CAP Program Updates   
 

8. Adjourn 
 

Next Meeting: Monday, May 8, 2023 
 
This meeting is being conducted both in-person and virtually, with in-person attendance by the governing body. 
Interested persons may view the meeting online on YouTube. Please submit written comments on agenda items, 

https://bit.ly/salemclimatemeetings
mailto:hdimke@cityofsalem.net
https://www.youtube.com/channel/UCNYR67taYKmaTrCeFo3qxgw


 

 

or pre-register to provide Public Comment on items not on the agenda, by 5 p.m. or earlier one day prior to the day 
of the meeting at hdimke@cityofsalem.net  
Special accommodations are available, upon request, for persons with disabilities or those needing sign language 
interpretation, or languages other than English. To request accommodations or services, please call 503-540-2371 
(TTD/TTY 503-588-6439) at least two business days in advance. 

 
It is the City of Salem’s policy to assure that no person shall be discriminated against on the grounds of race, 
religion, color, sex, marital status, familial status, national origin, age, mental or physical disability, sexual 
orientation, gender identity, and source of income, as provided by Salem Revised Code 97. The City of Salem also 
fully complies with Title VI of the Civil Rights Act of 1964, Americans with Disabilities Act of 1990, and related 
statutes and regulations, in all programs and activities. 
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CLIMATE ACTION PLAN COUNCIL COMMITTEE 

 January 23, 2023 
 City of Salem, Public Works Department, Room 325 
 MEETING NOTES 
 
 

MEMBERS PRESENT  
Chris Hoy, Mayor 
Councilor Jose Gonzalez–Zoom 
Councilor Stapleton  
Councilor Trevor Phillips–Zoom 
 
MEMBERS ABSENT 
None 

 STAFF PRESENT 
Keith Stahley, City Manager 
Brian Martin, Acting Public Works Director 
Robert Chandler, Assistant Public Works Director 
Heather Dimke, Climate Action Plan Manager 
Judy Postier, Executive Assistant 

 

 
1. Welcome and Call To Order – The meeting was called to order at 10:02 a.m.  
 
2. Public Comment – Written comments accepted for the record.   

 
3. Approval of Meeting Minutes – A motion was made by Virginia Stapleton and seconded by Trevor 

Phillips to approve the minutes of October 3, and November 7, 2022.  The motion carried 
unanimously.  

 
4. Salem 2021 Community Greenhouse Gas Inventory 

Hannah Miller, ICLEI, Local Governments for Sustainability USA provided a presentation on the 2021 
Greenhouse Gas Inventory, including Greenhouse Gas and Inventory 101, Inventory and Forecasting 
Importance, Inventory Results, and Key Takeaways and Principles.  The PowerPoint presentation is 
available upon request.  Discussion items included methane breakdown, solid waste base line, 
electric vehicles, on-street parking reduction. 

 
5. 2023 Work Plan 

Heather Dimke briefly introduced the Work Plan.  This Plan includes CAP strategies from the list of 
Early Implementation Priorities, establishes an outline of priorities for the coming year, will serve as 
the foundation for an annual progress update, and as anticipated to be updated throughout the year, 
as needed. 

 
6. Adjourn  

 
 Next Meeting:  March 6, 10:00 a.m. in-person/virtual 

 

 The meeting adjourned at 11:02 a.m.  
 

 The PowerPoint presentation is available upon request. Please contact jpostier@cityofsalem.net. You 
may view the recorded meeting at https://www.youtube.com/watch?v=nKWJQG5jQYA. 

 
 

mailto:jpostier@cityofsalem.net
https://www.youtube.com/watch?v=nKWJQG5jQYA


SALEM,OREGONSALEM,OREGON

P r o d u c e d  B y :

I C L E I  –  L o c a l  G o v e r n m e n t s
f o r  S u s t a i n a b i l i t y  U S A
F e b r u a r y  2 3 ,  2 0 2 3

P r e p a r e d  F o r :

S a l e m ,  O r e g o n

2021 Inventory of
Community Greenhouse
Gas Emissions 



Table of Contents
Tables and Figures.................................................................................................................. 03

Executive Summary.................................................................................................................05
Key Findings........................................................................................................................... 06

Inventory Methodology......................................................................................................... 07
Understanding a Greenhouse Gas Emissions Inventory............................................................ 07
Global Community Protocol...................................................................................................... 07
Sector-Based Inventory............................................................................................................. 07

Sources and Activities............................................................................................................ 08
Base Year............................................................................................................................... 09
Quantification Methods.........................................................................................................09

Community Emissions Inventory Results................................................................................ 10
Comparison Discussion...............................................................................................................12

Key Takeaways and Recommendations.....................................................................................16
Summary............................................................................................................................... 17
Appendix: Methodology Details............................................................................................. 18

Energy........................................................................................................................................ 18
Transportation........................................................................................................................... 19
Wastewater................................................................................................................................20
Solid Waste................................................................................................................................ 20

Fugitive Emission....................................................................................................................... 21
Inventory Calculations............................................................................................................... 21

0 2Salem, OR 2021 Inventory of Community-Wide GHG Emissions   

Credits and Acknowledgments............................................................................................... 04

Emissions Breakdown................................................................................................................ 06

Quantifying Greenhouse Gas Emissions.................................................................................... 08

Tree Canopy Analysis................................................................................................................. 15



Tables and Figures
List of Tables

List of Figures

Table 1: Global Warming Potential Values (IPCC, 2014)............................................................... 08
Table 2: Source vs. Activity for Greenhouse Gas Emissions.......................................................... 08
Table 3: Community-Wide Emissions Inventory........................................................................... 10
Table 4: 2016 and 2021 Primary Community-Wide Emissions Comparison................................. 12
Table 5: Energy Data Sources........................................................................................................ 18
Table 6: Emissions Factors for Electricity Consumption................................................................ 18
Table 7: Transportation Data Sources........................................................................................... 19
Table 8: MPG and Emissions Factors by Vehicle Type................................................................... 19
Table 9: Wastewater Data Sources............................................................................................... 20
Table 10: Solid Waste Data Sources.............................................................................................. 20

Figure 1: Community-Wide Emissions by Sector........................................................................... 06

Table 11: Fugitive Emissions Data Sources.................................................................................... 21



This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. It

may not be used for any commercial purpose. Any non-commercial use of this material must provide attribution to ICLEI


Local Governments for Sustainability USA.

0 3

Figure 2: Comparison of 2016 and 2021 Greenhouse Gas Inventories........................................ 14

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   

https://creativecommons.org/licenses/by-nc-nd/4.0/


Credits and

Acknowledgments 
City of Salem
Jue Zhao, Wastewater Treatment Division Manager, Public Works Department

Stephen Celest, Operations Manager, Public Works Department

Alicia Blalock, Administrative Division Director, Public Works Department

Dwayne Barnes, Utility Operations Manager, Public Works Department

John Paskell, Airport Manager, Public Works Department

Patricia Farrell, Climate Action Plan Advisor, Public Works Department

Keith Bondaug-Winn, Management Analyst II, Public Works Department

Heather Dimke, Management Analyst II, Public Works Department

Robert Chandler, Assistant Public Works Director

0 4Salem, OR 2021 Inventory of Community-Wide GHG Emissions   

Marion County
Brian May, Environmental Services Division Manager

Public Transit & Utilities
Ted Stonecliffe, Cherriots (Salem Area Mass Transit District)

Chase Kitchen, Amtrak

Jacob Knudsen, Salem Electric

Wendy Veliz, Portland General Electric

Matt McHill, Portland General Electric

Sebastian Weber, Northwest Natural

Ryan Bracken, Northwest Natural

Other
Jamie Pedersen, Mid-Valley Garbage & Recycling Association

Melissa Schop, Union Pacific Railroad

ICLEI – Local Governments for Sustainability USA



Executive Summary
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The City of Salem made a commitment in October of 2020 to reduce greenhouse gas (GHG)
emissions and to prepare for the effects of climate change when City Council adopted two goals: (1)
to reduce GHG emissions 50 percent by 2035 from the baseline year of 2016; and (2) to be a carbon
neutral city by 2050. The 2022 Salem Climate Action Plan includes nearly 200 actions and strategies
Salem can take to meet these GHG goals and to increase community resilience to climate changes.
Conducting an inventory of GHG emissions can provide useful information for prioritizing among
possible actions designed to reduce GHG sources. Conducting a series of GHG inventories can help
identify trends and further aid local governments in determining how to allocate resources.

The City’s initial GHG emissions inventory was completed in 2019. This sector-based inventory for
the Salem community used data from 2016 and was prepared using the “Global Protocol for
Community-Scale Greenhouse Gas Emission Inventories” (GPC). The GPC is an internationally
accepted method for calculating emissions at a community-wide scale. This method calculates the
GHG emissions based only on activities occurring within Salem’s city limits, such as transportation,
energy use, and production of waste. The GPC method does not estimate emissions that are
generated when goods and services are purchased within city limits. 

This report provides the results of Salem’s second sector-based community-wide GHG inventory. It
only represents emissions from within Salem's city limits and the GHG inventory data collected in
2021. This updated inventory was calculated using the GPC methodology, the ICLEI's ClearPath
Climate Planner tool, and used data provided by the City of Salem, Marion County, local utilities,
garbage haulers, and public transit providers. 

Thank you to all the individuals who contributed time and data to this effort. An updated inventory
would not have been possible without your time and support.

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   
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Key Findings
Based on the 2021 data and methodology used to determine emissions, it is estimated that
1,233,620 Metric Tons of CO2 equivalent (MT CO2e) were released in Salem in 2021. This amount
can be equated to approximately 6.94 MT CO2e per capita. At first glance, these results represent
an overall decrease of 20%, or 302,060 MT CO2e from the values determined in  2016. However,
owing to differences in methodologies and errors identified in the 2016 estimates, the actual
reduction is estimated to be much less than 20%. Details on the data and calculation methods are
provided later in this report with supporting details included in the Appendix.

Emissions Breakdown
Figure 1 provides a breakdown of the 2021 community-wide emissions by activity or sector. This
shows that the largest source of emissions in Salem is from Transportation & Mobile Sources (41%).
The next largest sources are Commercial & Industrial Energy use (32%), followed by Residential
Energy use (23%). These latter two sectors account for the use of electricity as well as the use of
natural gas and other fuels in buildings and industrial processes. When combined, the Solid Waste
and Water & Wastewater sectors were responsible for approximately 4% of Salem’s total emissions.

The Inventory Results section of this report provides a general profile of the emissions sources
within the city limits of Salem. This profile is key to guiding local reduction efforts.

EMISSIONS AT A GLANCE 

Figure 1: Community-Wide Emissions by Sector

Transportation & Mobile Sources (41%)

Solid Waste (4%)

Water & Wastewater + Process & Fugitive  (<1%)

Commercial & Industrial Energy (23%)

Residential Energy (32%)

11 Transportation
41% 

22
Residential
Energy

32% 

33

Commercial &

Industrial

Energy 

23% 



As more local governments commit to GHG reduction goals, the need for a standardized approach
to quantify GHG emissions has proven essential. The inventory in this report used the approach and
methods provided by the Global Protocol for Community-Scale Greenhouse Gas Inventories (GPC),
which is described below. 

Inventory
Methodology 
Understanding a Greenhouse Gas

Emissions Inventory 
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Global Community Protocol
Version 1.1 of the Global Protocol for Community-Scale Greenhouse Gas Inventories (GPC 1.1) was 
 published in 2014 and revised in 2019. The GPC represents a national standard in guidance to help
US local governments develop community GHG emissions inventories [1]. It establishes reporting
requirements for all community GHG emissions inventories, provides detailed accounting guidance
for quantifying GHG emissions associated with a range of emission sources and community
activities, and provides a number of reporting frameworks to help local governments customize
their community GHG emissions inventory reports based on their local goals and capacities.  In
2022, the World Resources Institute (WRI), C40 Cities and ICLEI released The Supplemental
Guidance for Forests and Trees to consistently identify, calculate, and report on GHG emissions and
removals by forests and trees within a community’s boundaries. The WRI guidance is aligned with
the 2019 Refinement to the 2006 Intergovernmental Panel on Climate Change (IPCC) Guidelines for
National Greenhouse Gas Inventories and Appendix J of the US Community Protocol (USCP). 

[1] Greenhouse Gas Protocol. GHG Protocol for Cities. Retrieved from https://ghgprotocol.org/greenhouse-gas-protocol-accounting-reporting-
standard-cities

Sector-Based Inventory

Use of electricity by the community
Use of fuel in residential, commercial and industrial stationary combustion equipment 
On-road passenger and freight motor vehicle travel
Use of energy in potable water and wastewater treatment and distribution 
Generation of solid waste by the community
Net carbon flux from agriculture, forests and trees outside of forests, changes in land use
(AFOLU)

The community inventory in this report includes emissions from the five sectors required by the 
 GPC as well as emissions and sequestration from forests and trees (Appendix J of the USCP). The six
sectors included in this inventory are as follows:



Every member of a community contributes to GHG emissions in many ways. Two central
categorizations of emissions are used in the community inventory: 1) GHG emissions that are
produced by “sources” located within the community boundary, and 2) GHG emissions produced as
a consequence of community “activities.” These two terms are defined in Table 2 below. 

Source Activity

Any physical process inside the
jurisdictional boundary that releases
GHG emissions into the atmosphere.

The use of energy, materials, and/or
services by people within the
community boundaries that result in
the creation of GHG emissions.

Table 2: Source vs. Activity for Greenhouse Gas Emissions (GHG)

Sources and Act iv i t ies 
Quantifying Greenhouse Gas Emissions
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Three GHGs are included in this inventory: carbon dioxide (CO2), methane (CH4) and nitrous oxide
(N2O). Many of the charts in this report use emissions calibrated to “carbon dioxide equivalent”
(CO2e) values. CO2e is calculated using the Global Warming Potentials (GWP) for methane and
nitrous oxide from the IPCC 5th Assessment Report, as shown in Table 1 [2].

Greenhouse Gas Global Warming Potential

Carbon Dioxide (CO2) 1

Methane (CH4 ) 28

Nitrous Oxide (N2O) 265

Table 1: Global Warming Potential Values (IPCC, 2014)

[2] AR5 Synthesis Report: Climate Change 2014. IPCC. Retrieved from https://www.ipcc.ch/report/ar5/syr



The inventory process requires the selection of a base year with which to compare current
emissions. Salem’s GHG emissions inventory utilizes 2016 as its baseline year because this
represents Salem's first completed community-wide inventory. 

Base Year

Quantif icat ion Methods

Measurement-based methodologies, which uses the direct measurements of GHG emissions
from a monitoring system from, for example, a power plant, a wastewater treatment plant, a
landfill, or an industrial facility.
Calculation-based methodologies, which estimate emissions using activity data and emission
factors. To calculate emissions, the basic equation below is used: 

GHG emissions can be quantified in two ways:

Activity DataActivity Data    xx    Emission FactorEmission Factor    ==    EmissionsEmissions

Most emissions sources in this inventory are quantified using calculation-based methodologies.
Activity data refer to the relevant measurement of energy use or other GHG-generating processes
such as fuel consumption by fuel type, metered annual electricity consumption, and annual vehicle
miles traveled. Please see the appendices for a detailed listing of the activity data used in
developing this inventory.

Known emission factors are used to convert energy usage or other activity data into associated
quantities of emissions. Emissions factors are usually expressed in terms of emissions per unit of
activity data, such as pounds of CO2/kWh of electricity. For this inventory, calculations were made
using ICLEI’s ClearPath Climate Planner tool.

0 9Salem, OR 2021 Inventory of Community-Wide GHG Emissions   
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The total community-wide emissions for the 2021 inventory are shown in Table 3 and Figure 2. 

Community Emissions

Inventory Results 

Table 3: 2021 Community-Wide Emissions Inventory

2

Sector Fuel or Source 2021 Usage Usage Unit 2021 Emissions 
(MTCO2e)

Residential Energy

Electricity 650,884,350 kWh 167,377

Natural Gas 21,447,944 Therms 114,074

Propane 34,596 MMBtu 2,147

Distillate Fuel Oil No.

2

5,031 MMBtu 375

Kerosene 774 MMBtu 59

Wood 90,439 MMBtu 901




Commercial Energy
Electricity 585,637,408 kWh 160,103

Natural Gas 23,442,296 Therms 124,681




Industrial Energy

Electricity 138,943,827 kWh 39,519

Natural Gas 3,969,705 Therms 21,069

Mixed Industry From

DEQ


 
 45,454




Transportation &

Mobile Sources

Gasoline 873,300,459 VMT 364,674

Diesel 90,445,962 VMT 133,260

Public Transit & Rail 
 
 3,229

Aviation 
 
 4,404

,

Residential Energy Total 284,933

Commercial Energy Total 284,784

Industrial Energy Total 106,042

Transportation & Mobile Sources Total 505,567

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   
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Table 3: 2021 Community-Wide Emissions Inventory (continued)

Sector Fuel or Source 2021 Usage Usage Unit
2021 Emissions 

(MTCO2e)

Solid Waste

Waste Sent to

Landfill

73,047 Tons 21,205

Waste Sent to

Incinerator

61,148 Short Tons 21,195

Composting 1,479

Combustion of LFG 728




Water & Wastewater Fugitive Emissions 
 
 5,296




Process & Fugitive Natural Gas Pipeline

Emissions


 
 2,391




AFOLU 
 
 
 








Process & Fugitive Emissions Total 2,391

-3,702Forest & Trees
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Solid Waste Total 44,607

Water & Wastewater 5,296

Total Emissions with Sequestration

1,233,620Total Emissions 

1,230,544
*Blank cells are a result of variability in the format of available data by sector and fuel or source type.
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Sector Fuel or

Source

2016

Usage 

2021

Usage 

2016

Emissions

2021

Emissions 

Percent

Change 

Residential

Energy

Electricity 
 650,884,350 171,525 167,377 -2%

Natural Gas 
 21,447,944 96,815 114,074 18%

Other Fuels 
 
 2,712 3,482 28%




Commercial/

Industrial


Energy

Electricity 
 585,637,408 226,496 199,622 -12%

Natural Gas 
 23,442,296 108,434 145,750 34%

Other Fuels 
 
 46,057 45,454 -1%




Transportation

& Mobile

Sources


 
 
 837,185 505,567 -40%

Solid Waste*** 
 
 
 40,682 44,607 10%

Water &

Wastewater***


*

 
 
 5,774 5,296 -8%

Process and

Fugitive 


 
 
 Not included 2,391 N/A







Table 4: 2016 and 2021 Primary Community-Wide Emissions Comparison

Residential Energy Total 

Commercial/Industrial Energy Total 3%390,826

5%284,933

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   

271,052

380,987

Total Gross Emissions Comparison** -20%1,233,6201,535,680

*Blank cells are a result of variability in the format of available data by sector and fuel or source type.
**Agriculture, Forestry, and Other Land Use category omitted from emissions total.
***2016 and 2021 data collection methods weren't comparable. 2016 was re-calculated using population difference (an increase of
9.65%) between the two years.
****Took out 2016 wastewater lagoon emissions due to error.

Total Gross Emissions Comparison** without

Transportation and Mobile Sources

4%725,662698,495

Comparison Discussion
Table 4 compares 2016 and 2021 emissions as MT CO2e. It should be noted that the process for
calculating GHG emissions has continued to evolve. This complicates comparing the two emission
estimates. In addition to continued improvements to data collection and calculation methodologies,
new sources of data have become available. The primary differences between the two emission
inventories are discussed below.
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As shown in Table 4, the transportation sector shows a significant decrease (40%) in emissions since
2016. While it is possible that there has been a decrease in emissions from this sector since 2016, it
is unlikely that the decrease is as high as 40%. Rather, a significant portion of this decrease is likely
best explained by the fact that the 2021 inventory used a different source of data to estimate on-
road vehicle miles traveled (VMT) than the 2016 estimate. The 2021 data used in this report were
based on Google Environmental Insights Explorer (EIE), which first became available in 2018. These
values were collected using Google’s proprietary location history data. In contrast, the source for
local VMT data in 2016 was the Salem-Keizer Metropolitan Area Travel Demand Model. This model
provides a computer-generated estimation of vehicle trips and does not use on-the-ground
measured data. It is recommended that no inferences be made regarding VMT-derived values or
trends until the next GHG inventory is made, which is anticipated to be completed in the next 2-5
years and which will again use Google EIE.

After reviewing the activity data used in 2016 for solid waste, it was determined that this data set
included errors that could not be traced or corrected. Because of the errors, the results of GHG
estimates based on the 2016 data set were initially considered incomparable to the 2021 values. To
make the 2021 estimates more comparable, the 2016 emission estimates were recalculated to show
a 9.65% increase (matching the population increase) between the two years.

GHG emissions in the Commercial/Industrial Energy sector decreased by 12% for electric sources
and increased by 34% for natural gas sources. A detailed breakdown of potential factors and
interrelationships contributing to these changes is beyond the scope of this report. However, what
is known is that between the GHG inventories of 2016 and 2021, the amount of power generated by
solar and wind sources increased and the last coal-fired generating plant in Oregon was shut down. 

In 2016, Salem estimated that 66,736 MT CO2e were emitted from the Water & Wastewater sector.
A substantial portion of this total (60,962 MT CO2e or 91%) was based on estimated emissions from
wastewater lagoons. A wastewater lagoon is where wastewater is collected in deep ponds and
allowed to decompose with no other form of treatment. However, the City of Salem does not utilize
a lagoon system, so this value from 2016 was included in the inventory in error. Table 4 shows the
corrected 2016 emissions after removing the lagoon emissions. Using this corrected value, the
emissions from the Water & Wastewater sector went down by 8% between 2016 and 2021.

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   
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Figure  2: Comparison of 2016 and 2021 GHG Inventories, based on
sectors used in 2016.

2021

Electricity (30%)

Water & Wastewater (1%)

Mobile (41%)

Stationary (25%)

Waste Generation (3%)

2016

Electricity (26%)

Water & Wastewater (4%)

Mobile (53%)

Stationary (16%)

Waste Generation (1%)

Overall, simply using the combined values provided in Table 4 would show total GHG emissions in
Salem decreased by 20% between 2016 and 2021. However, as discussed above, the estimated GHG
emission level from the Transportation & Mobile Source sector for 2016 is unreliable, which means
the calculated 40% reduction in this sector over the past five years is not a tenable indicator. By
removing GHG emission estimates for the Transportation and Mobile Sources sector for both 2016
and 2021 while retaining all the other sectors for which 2016 values were determined, this results in
an overall increase in emissions between 2016 and 2021 of 4%. This is shown in the final row of
Table 4. 

Figure 2 provides a visual comparison of the 2016 and 2021 emissions data using the pie chart
breakdown provided in the 2016 inventory. This breakdown shows that transportation has
continued to be the largest source of total emissions no matter how it is calculated, followed by
electricity use and stationary combustion.
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Tree Canopy Analysis

The manner in which GHG inventories are estimated for different types of land use is more
complicated than for other sectors. In addition to both emitting and removing GHGs, there are
multiple carbon pools that respond differently to management activities and natural disturbances,
interannual variability is high, and measurements may not be as precise as it is in other sectors (See
the USCP, Appendix J). At the time of publication for Salem's 2016 GHG Inventory, existing guidance
for incorporating forest and tree carbon in community GHG inventories only considered removals of
carbon from a community's forests and trees. Beginning in 2019, a number of updates to protocols
and guidance to estimating carbon from the Agriculture, Forestry, and Other Land Use (AFOLU)
sector required that communities include the "net flux" of carbon emissions and removals - carbon
emitted to the atmosphere from the land and carbon removed from the atmosphere to the land.

In addition to this improved methodology, more accurate emissions and removals factor sets were
developed to align with different forest and urban tree canopy typologies in the US. Using Salem's
most recent high-resolution tree canopy data and the current National Land Cover Dataset (NLCD)
for forests, emissions and removals were estimated for the area within Salem's jurisdictional
boundary. In early 2023, the high-resolution tree canopy data were entered into a model developed
by World Resources Institute (WRI) to apply the same analysis of NLCD to the high-resolution tree
canopy data. When comparing the removals of carbon using the new methods to the previous
estimate of removals from Salem's 2016 GHG Inventory, the estimate of removals is very similar -
with differences likely arising from the improved removal factors and different alignment of forests
and trees outside of forests. When applying the emissions of those land types to the estimate, a net
annual average removal of 3,702 metric tons of CO2e can be incorporated into Salem's GHG
Inventory.



Mobile combustion from on-road transportation continues to be the dominant source (41%) of
emissions in Salem.
Residential, commercial, and industrial energy use presently account for more than half (55%)
of Salem’s total GHG emissions.  
Of the total gross emissions: 

30% of emissions are attributed to electricity generation/use
25% of emissions are from stationary fuels (such as natural gas and propane) 

Local activities that increase energy efficiency, reduce GHG emissions, and support the
expansion of renewable energy will help to reduce these emissions over time.

As Salem's population increases and if no further actions are taken, GHG emissions may begin to
decrease by 2035. This is attributed to changes in automotive fuel efficiency and utility
decarbonization plans. Additional action will be needed to meet GHG emissions reduction goals.
Based on the latest estimates provided in this report:

Key Takeaways and Recommendations
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Key Takeaways

Recommendations
 Complete another community-wide, sector-based GHG inventory in two to five years to assess
progress resulting from implemented actions. 
 Use methodologies that will facilitate comparison with the 2021 results to provide an
understanding of levels and trends.
 Complete a local government operations (LGO) inventory on the same timeline as the
community-wide. An LGO inventory takes a closer look at the emissions produced from
municipal operations.  
 Continue to implement actions and activities that are designed to reduce GHG emissions. 

1.

2.

3.

4.
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50% reduction (from 2016 baseline) by 2035
Carbon neutral by 2050 

The Intergovernmental Panel on Climate Change (IPCC) states that to meet the Paris Agreement
commitment of keeping warming below 1.5°C we must reduce global emissions by 50% by 2030 and
reach climate neutrality by 2050. Reducing global emissions by 50% requires that high-emitting
nations reduce their emissions by more than 50%. More than ever, it is imperative that countries,
regions, and local governments set targets that are ambitious enough to significantly reduce carbon
emissions.

In October of 2020, the Salem City Council adopted the following ambitious emissions reduction
goals:

Summary
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In response to these goals, the Salem Climate Action Plan was developed, and efforts to reduce
greenhouse gases from the Salem community have begun. This 2021 inventory provides an updated
look at the sources of these emissions and will help the City prioritize among many potential
activities contained in the Climate Action Plan. Salem will continue to track key energy use and
emissions indicators on an on-going basis. 

This inventory shows that transportation, electricity, and stationary fuel use patterns will be
particularly important. Through Salem's local efforts and the work of other partners, the Salem area
can achieve environmental, economic, and social benefits beyond the reduction of emissions.



Appendix:

Methodology Details
Energy 
Table 5: Energy Data Sources

4

2

2
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Table 6: PG&E and Salem Electric (2021) Emissions Factors for Electricity Consumption

Activity Data Source Data Gaps/Assumptions

Residential Electricity PGE, Salem Electric N/A

Commercial Electricity PGE, Salem Electric N/A

Industrial Electricity PGE, Salem Electric N/A

Residential Natural Gas NW Naturals N/A

Residential Alternate Fuels US Census, EPA N/A

Commercial Natural Gas NW Natural N/A

Industrial Natural Gas NW Natural N/A

Emissions

Factor Set

CO2    (lbs./MWh) CH4  (lbs./GWh) N2O (lbs./GWh)
Data Gaps and

Assumptions

PGE 705 0 0

PGE emissions factor
provided as CO2e and
converted to CO2; due
to this CH4 and N2O
are 0. CH4 and N2O
are included in the
CO2 value.

Salem Electric 44 56 8 N/A

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   



Transportation 
Table 7: Transportation Data Sources

For vehicle transportation, it is necessary to apply average miles per gallon and emissions factors for
CH4 and N2O to each vehicle type. The factors used are shown in Table 8. These factors are sourced
from the U.S Energy Information Administration (EIA).

Table 8: MPG and Emissions Factors by Vehicle Type

4 2

1 9

Activity Data Source Data Gaps/Assumptions

Transportation on-road Google EIE N/A

Public Transit Cherriots N/A

Rail
Amtrak, Union Pacific

Railroad

N/A

Aviation Salem Municipal Airport N/A

Fuel Vehicle Type MPG CH4  (g/mile) N2O (g/mile)

Gasoline Passenger car 24.1 0.0183 0.0083

Gasoline Light truck 17.6 0.0193 0.0148

Gasoline Heavy truck 5.4 0.0785 0.0633

Gasoline Motorcycle 24.1 0.0183 0.0083

Diesel Passenger car 24.1 0.0005 0.001

Diesel Light truck 17.6 0.001 0.0015

Diesel Heavy truck 6.4 0.0051 0.0048

Diesel Heavy truck 6.4 0.0051 0.0048

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   

https://docs.google.com/spreadsheets/d/1KXmtHoxI-mPXz0ujidtj76woUcK-RN9ITMRy-gMoUls/edit#gid=1929834944


Table 9: Wastewater Data Sources

Wastewater 

2 0

Activity Data Source Data Gaps/Assumptions

Effluent Discharge City of Salem N/A

Wastewater Facility Digester City of Salem N/A

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   

Solid Waste
Table 10: Solid Waste Data Sources

Activity Data Source Data Gaps/Assumptions

Residential Waste
Marion County and Mid-
Valley Garbage &
Recycling Association

2016 and 2021 data collection
methods were not comparable. 
 2016 was re-calculated using
population difference between the
two years

Commercial Waste
Marion County and Mid-
Valley Garbage &
Recycling Association

2016 and 2021 data collection
methods were not comparable. 
 2016 was re-calculated using
population difference between the
two years

Industrial Waste
Marion County and Mid-
Valley Garbage &
Recycling Association

2016 and 2021 data collection
methods were not comparable. 
 2016 was re-calculated using
population difference between the
two years

Landfill Gas Flaring and Combustion
Marion County and Mid-
Valley Garbage &
Recycling Association

2016 and 2021 data collection
methods were not comparable. 
 2016 was re-calculated using
population difference between the
two years

Composting
Marion County and Mid-
Valley Garbage &
Recycling Association

2016 and 2021 data collection
methods were not comparable. 
 2016 was re-calculated using
population difference between the
two years



The 2021 inventory was calculated following the Global Protocol for Community-Scale Greenhouse
Gas Inventories (GPC) and ICLEI’s ClearPath Climate Planner tool software. As discussed in Inventory
Methodology, the IPCC 5th Assessment was used for global warming potential (GWP) values to
convert methane and nitrous oxide to CO2 equivalent units. ClearPath Climate Planner tool’s
inventory calculators allow for input of the sector activity (i.e. kWh or VMT) and emission factor to
calculate the final carbon dioxide equivalent (CO2e) emissions. 

Inventory Calculations

Fugitive Emissions
Table 11: Fugitive Emissions Data Sources



This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. It

may not be used for any commercial purpose. Any non-commercial use of this material must provide attribution to ICLEI


Local Governments for Sustainability USA.

2 1

Activity Data Source Data Gaps/Assumptions

Natural gas pipeline network NW Naturals N/A

Salem, OR 2021 Inventory of Community-Wide GHG Emissions   

https://icleiusa.org/clearpath/
https://icleiusa.org/clearpath/
https://creativecommons.org/licenses/by-nc-nd/4.0/


CODE STRATEGY

GHG 

Reduction 

Potential

LEAD COST STATUS

EN32 Promote the incentives offered by Energy Trust of Oregon for new construction that is all-electric. High City $ Strategy is on the 2023 CAP Work Plan

EN11

Create a Climate Champion Partnership Program in collaboration with major energy users in the city such as the state of Oregon, 

schools, colleges, businesses, and others. Climate Change Partners would commit to achieve Salem’s emission reduction targets 

for their own buildings, fleets, and operations.

High City $$ Not yet reviewed

EN31

Implement policies to reduce natural gas usage, such as requiring all-electric new construction, prohibiting fossil fuel usage in 

new construction, and/or banning the use of gas and oil in residential appliances. 
High City $$ Not yet reviewed

MW23 Enhance the capture of wastewater emissions for renewable natural gas (RNG) to be used for energy. High City $$$$ Not yet reviewed

EN35

Promote programs from the Energy Trust of Oregon that work with industrial and large commercial businesses to assess ability 

to switch or incorporate clean energy sources into their operations. 
High City/ETO $ Not yet reviewed

EN 30

SAME AS EN 09.  In collaboration with PGE, design and adopt a Communitywide Clean Energy Program to reach 100% clean and 

renewable electricity for residential and small commercial customers in Salem before 2035 per guidance and requirements 

associated with HB 2021.  (Same as Strategy EN 09)

High PGE/City $ Strategy is on the 2023 CAP Work Plan  

EN09
SAME AS EN 30.  Work with PGE and Salem organizations to design a Community Green Power Rate to serve Salem residents in 

PGE’s service area for Council’s consideration and submittal to the Oregon PUC.
High PGE/City $$ Strategy is on the 2023 CAP Work Plan  

 

EN14

Collaborate with PGE, NW Natural, Salem Electric, Energy Trust of Oregon and Mid-Willamette Community Action Agency to 

develop and implement a program that helps residents and business owners weatherize and increase the efficiency of 

residential and commercial buildings, with a priority emphasis on properties with low-income renters, homeowners, and 

business owners. Such a program may include low-cost energy audits and energy modeling for homes and businesses. Include in 

the program a one-stop shop type of experience for residents and business owners to learn about current incentives, audits, 

retrofit opportunities, and any current offerings from the City, utility companies, or local businesses/organizations. NOTE: Utilize 

HB 2842 Healthy Homes program for funding.

High

City/PGE/ Salem 

Electric/NW 

Natural/ ETO

$$ Not yet underway

EN36
Implement an incentive program for residents and businesses to switch from natural gas appliances to all-electric models. High

ETO/Salem 

Electric/PGE
$$$$ Not yet reviewed

TL08

Increase bus service, e.g., a majority of routes should operate with at least 30 minute intervals until midnight, seven days a 

week. Work with City to communicate updated services through community partners and media outlets (e.g., both Spanish and 

English radio stations).

High Cherriots $$$$ Strategy is underway

Salem Climate Action Plan - Complete List of Strategies with High GHG Reduction Potential   

TL 24
Charge for city-controlled parking (starting with on-street parking) using a supply/demand model intended to reduce parking in 

the central business district to 70-80% of supply.  
High City $$ Strategy is on the 2023 CAP Work Plan

High GHG Strategies (Appendix 8 - dated November 2021)



CODE

GHG 

Reduction 

Potential

STRATEGY LEAD STATUS POTENTIAL NEXT STEPS

• TSP Update Phase 1:  Regional Scenario Planning                                    

Regional Work Program by June 30, 2023

• Final Rule adoption anticipated in 2023 by DEQ

• City to develop commute reduction program for staff

• May require Council direction to begin and updated timeline for 

implementation

• Consider updated cost/benefit analysis, financial analysis, cost 

estimates for signage/equipment, etc.

• Would require a public outreach & communication strategy

• Revisions to Salem Revised Code would be needed

• Parking reform open house scheduled January 31

• Provide update on inventory results to CAP Committee 

• Update and final report to City Council

• News story/website updates  - GHG Emissions and Resiliency 

Dashboard

• Draft position justification and inlclude with proposed materials 

for Budget Committee review (beginning April 2023). 

• Pending FY 2024 budget approval post position and complete 

recruitment in July/August of 2023

• Proposed code amendment expected to go to Council this spring

TL 40 Med

Amend City code to eliminate parking minimums throughout Salem, with 

priority focus along Cherriots’ Core Network.

Note: Align with Our Salem.

Community 

Development 

Parking minimums have been eliminated for all uses within 1/2 

mile of 15-minute bus routes. Citywide removal of parking 

minimums (per CFEC Rules) recommended by Climate Action 

Plan Committee (November 7, 2022).

SALEM CLIMATE ACTION PLAN - 2023 Work Plan (January 13, 2023)

KEY EFFORTS FOR 2023 - To be updated as adjustments and/or additions are identified.

TRANSPORTATION & LAND USE

Public Works - 

Transportation 

Planning, 

Enterprise 

Services

TL 24 High

Charge for city-controlled parking (starting with on-street parking) using a 

supply/demand model intended to reduce parking in the central business 

district to 70-80% of supply.  

Urban 

Development
Review of this strategy has not yet been initiated.

DEQ Rulemaking Advisory Committee established in 2022 and 

includes Transportation Planning staff.

• TSP Update Phase 2:  Policies & Projects

ENERGY

EN 04 Low

Begin reporting community GHG emissions on a regular basis using a reporting 

platform that aligns with the Global Covenant of Mayors Common Reporting 

Framework.

Public Works - 

CAP Manager

Contract with ICLEI (Local Governments for Sustainability) to 

complete updated inventory and summary report.

EN 07 Low

Hire a full time City Climate Action Plan Manager to implement Council plan 

priorities, track progress, establish and manage a CAP work group with 

agency/implementation/equity partners.

Public Works - 

CAP Manager

CAP Committee approved recommendation (November 7, 

2022) to include funding for dedicated position in City 

Manager's Proposed Budget (FY 2024).  Funds would be 

allocated from PW Fund 310.

TL 19 Low

Review and update the Salem Transportation System Plan (TSP) goals, policies, 

projects, and priorities to align with Our Salem, Climate Friendly and Equitable 

Communities Rulemaking, Statewide Transportation Strategy, and Oregon 

Bicycle and Pedestrian Safety Strategy Report in the areas of walking, bicycling, 

and transit use.

Public Works - 

Transportation 

Planning

Climate Friendly and Equitable Communities (CFEC) rules were 

adopted in 2022. Multi-year effort to update the 

Transportation System Plan has begun.  See project web page 

at https://www.cityofsalem.net/government/shaping-salem-s-

future/salem-in-motion

TL 21 Med

Follow the DEQ rule requiring commute trip reduction program for Salem 

employers with more than 100 employees. City role as employer will be 

informed by State rules and necessary adaptations at the City-level. DEQ will 

require designated employers to provide employees incentives to commute to 

work by means other than driving alone in fossil fueled vehicles.



CODE

GHG 

Reduction 

Potential

STRATEGY LEAD STATUS POTENTIAL NEXT STEPS

• Investigate staffing/other needs to participate in Strategic Energy 

Management training cohort through ETO

• Initiate Energy Star Portfolio Manager data input and review

• Determine potential energy efficiency retrofits for Civic Center as 

part of Community Infrastructure Bond funded seismic upgrades 

(costs and priority)

EN 29 Low
Work with PGE, Salem Electric, and ETO to create a network of renewable-base 

microgrids throughout Salem.

Public Works - 

Engineering

$1M Community Renewable Energy Grant received from 

Oregon Department of Energy for microgrid in SE Salem 

(October of 2022).

• Grant agreement with ODOE and microgrid construction (by end 

of 2023)

• Staff will begin to investigate tariff framework under 

development by PGE per HB 2021

• Update CAP Committee for review and consideration of potential 

next steps

• Update webpages with links to new ETO programs

• Provide information at PAC Desk and early project planning 

phases

• As available, share handouts/printed materials, electronic 

promotions from ETO

• Collobarate with planning staff to develop scope of mapping 

needs and to review existing sources of information

• Review other City screening tools and maps

•  Refine tool/mapping needs and initiate project development 

with Enterprise Services staff

CM 37 Low
Create a public engagement campaign to educate and create behavior change 

among Salem residents to reduce GHG emissions.

Public Works - 

CAP Manager

New city webpages include information on actions individuals 

can take to reduce greenhouse gas emissions

• Continued updates to website, work with communications staff 

on social media and other outreach materials, continue to provide 

information/presentations to interested community groups

•  Staff to initiate Solid Waste Policy development

• Consider public outreach/engagement needs for potential 

changes in pay structure

• Policy review and potential adoption by City Council 

N/A Low Natural Hazard Mitigation Plan Update 2022-23

Fire, PW, 

Community 

Development

Steering Committee formed. Review of hazard risk assessment 

and mitigation measures underway. 

• Completion of draft Plan anticipated for August 2023 (will require 

FEMA review/approval

OTHER

MATERIALS & WASTE

MW 21 Med

Explore incentives for residences and businesses that reduce food waste, 

including the use of a pay structure for municipal waste disposal services based 

on lower overall costs for lower rates of contamination.

Finance

Staff have initiated research into pay structure programs from 

other jurisdictions. A Council adopted Solid Waste Policy is 

recommended (2023-24) to clarify the direction forward.

CM 01 Low

Create an environmental screening tool identifies Salem neighborhood by 

census that are disproportionately burdened by, and vulnerable to, urban heat 

islands, flooding, and multiple sources of pollution.  Formalize the use of the 

screening tool in City planning efforts to prioritize the needs of the most 

vulnerable residents.  

Enterprise 

Services - GIS & 

Public Works - 

CAP Manager

Early identification of potential data needs provided to IT (tree 

canopy, heat island, floodplain, food deserts, census data).

High

In collaboration with PGE, design and adopt a Communitywide Clean Energy 

Program to reach 100% clean and renewable electricity for residential and 

small commercial customers in Salem before 2035 per guidance and 

requirements associated with HB 2021.  (Same as Strategy EN 09)

PGE, Finance & 

Public Works - 

CAP Manager

Review of this strategy has not yet been initiated.

EN 12 Medium

Develop a comprehensive approach to increasing energy efficiency in 

municipal buildings, including setting a goal for increased energy efficiency in 

all City-owned buildings, benchmarking, deep energy retrofits, policies to 

require energy efficient practices, and regular reporting.

Enterprise 

Services - 

Facilities & 

Public Works - 

CAP Manager

Potential first steps are under review.

ADDITIONAL EARLY IMPLEMENTATION STRATEGIES (REVIEWED WITH THE CAP COMMITTEE IN 2022) ARE UNDERWAY.  HIGHLIGHTS AND PROJECT UPDATES FROM THESE EFFORTS WILL BE TRACKED.

COMMUNITY

EN 32 High
Promote the incentives offered by Energy Trust of Oregon for new 

construction that is all-electric.

Public Works - 

CAP Manager, 

Planning

Link to Energy Trust programs now on City website and has 

been shared via social media.  Staff will continue to look for 

new/additional options (e.g., public outreach events, routine 

communications, permitting/planning).

EN 30


