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The purpose of this Technical Memorandum (Memo) is to:
1. Outline the process for compiling the Beaverton, Oregon 2006 and 2013 Community
Greenhouse Gas (GHG) Inventories,
2. Explain changes in each emissions source category between the 2006 and 2013 inventories.
3. Document the differences between 2006 and 2013 inventory data sources and
methodologies
4. Document what has been excluded from both years’ inventories.
The 2006 and 2013 community GHG inventories estimate the quantity of GHG emissions
associated with community sources and activities taking place during each analysis year. By
conducting inventories as recommended by ICLEI – every 3 to 5 years – and presenting data
over time, Beaverton can use inventory reports (such as this Memo) to provide information on
trends and inform climate action planning. These community inventories focus on selected GHG
emissions occurring within the jurisdictional boundary of the community as well as certain
trans-boundary emissions sources associated with community activities.
Inventory Compilation Process
EcoShift led the preparation of the 2006 and 2013 Community GHG Inventories. Between June
and November of 2015, the process to compile data and compute calculations entailed that
EcoShift:
1. Work with Beaverton staff and outside agency staff to obtain data. The primary data sets
utilized to compile the inventory are contained in Appendix A of this Technical
Memorandum and also located in the raw data tabs of the Community Master Data
Workbook spreadsheet.
2. Work with Beaverton’s Sustainability Coordinator to verify data and gain clarification on
methodological questions from other agencies and consultants.
3. Prepare the community greenhouse gas inventory for each year as documented in the
Master Data Workbook spreadsheet.
4. Input all data to the ClearPath tool and orient the Sustainability Coordinator on how to
navigate to the tool and export data and graphs.
5. Prepare this Technical Memorandum to document the process, differences and exclusions
from the two inventories, and deviations from the protocol for each sectoral category
included.

6. Solicit possible explanations for changes in units and emissions from source data agencies
and revise this Technical Memorandum to include possible explanations.
It should be noted that the inventories were conducted according to the ICLEI – Local
Governments for Sustainability USA’s US Community Protocol. The ICLEI 2006 community
inventory replaces the community inventory conducted for that year that used an EPA based
methodology. Use of the protocol enables consistent and comparable quantification of GHG
emissions. An ICLEI compliant inventory after year 2012 is also required for participation in the
UN Compact of Mayor’s of which Beaverton is a member.
Because the community inventories aim to provide as complete a picture of GHG emissions
associated with a community as is feasible, it is also recommended that GHG emissions
associated with Beaverton’s local government operations be presented in the context of this
broader reporting on community GHG emissions. As such, all emissions sources and activities
influenced by local control were quantified and presented in this Memo.
The ICLEI protocol requires that five basic emissions generating activities be included in the
inventory: use of electricity by the community, use of fuel in residential and commercial
stationary combustion equipment, on-road passenger and freight motor vehicle travel, use of
energy in potable water and wastewater treatment and distribution, and generation of solid
waste by the community. The reporting framework includes reporting of GHG activities and
sources over which Beaverton has significant influence (the highest recommended priority
reporting framework) and also includes trans-boundary air travel activities (as reported in the
transportation sector). All GHG emissions are reported in standard units of carbon dioxide
equivalent (CO2e), using 100-year global warming potentials from the Intergovernmental Panel
of Climate Change Second Assessment Report, accounting for the contribution of carbon
dioxide, nitrous oxide and methane GHGs.
Overall emissions declined between 2006 and 2013 by 3.2% due to variety of factors. The next
section includes a general summary of the GHG emissions associated with each sector, its
emissions sources and activities, trends in both data and emissions units between the two years
and possible explanations for the direction of the trends.
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General Summary of 2006 and 2013 Community GHG Inventories

*These emissions generating activities are included here for information only and are not included in the sector subtotals or overall subtotal because they are
already accounted for in the community energy sector.

Explanations for Differences between 2006 and 2013 Inventories
This section is organized by sectoral category and sources and activities. The relative change
between the 2006 and 2013 inventories for each sectoral category is highlighted in a shaded
text box and include the broad and simple explanations for the direction of change of both data
units (e.g., kilowatt-hours) and emissions units (metric tons of CO2e). They are followed by
more detailed explanations of each source and activity’s relative change between inventory
years. The detailed explanations contain metrics and other important source and method
differences and exclusions, which provide more nuanced context and documentation of the
approach to and findings of Beaverton’s Community Greenhouse Gas Inventory. In general, we
expect that the recession impacted all sectors.
Energy. Overall electricity usage decreased 2% with electricity related emissions decreasing
3%. Natural gas usage and emissions both increased 6% between 2006 and 2013.
Commercial electricity use decreased dramatically (5%), likely due to recessionary impacts.
In sum, emissions related to energy consumption increased only slightly – by 0.2% - between
the two years.
Energy use in Beaverton’s inventories includes electricity and natural gas consumption as
provided by the IOU, PGE. Industrial electricity consumption was not broken out by the IOU and
instead is included in the commercial electricity consumption values. There are no power
production facilities located in Beaverton’s boundaries. The eGRID electricity emission factors
for the region NWPP and subregion WECC Northwest available for the year closest to each
inventory were utilized. While it is impossible to attribute the changes between 2006 and 2013
to any one factor specifically, several initiatives, programs and projects that Beaverton
implemented may have factored into them. Those include:
2006 – City signs US Mayor’s Climate Protection Agreement – agreeing to take action to reduce
global warming and pollution
2008 – Internal Sustainability Committee is formed
2009 – City hires Sustainability Coordinator; City receives $914,000 in stimulus funds for energy
efficiency projects from the Department of Energy (DOE)
2010 – Solar Beaverton community pilot project launched
2011 – City won $1M Housing and Urban Development (HUD) grant for the Sustainable
Communities Challenge; Sustainability Program established; City installs seven electric vehicle
(EV) charging stations
2012 – 17.6 kW solar array installed on the Beaverton Main Library; city completes a series of
retrofits to increase efficiency at the Library (light timers, LED’s, etc.)
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According to NW Natural, the natural gas IOU, for the same weather conditions, per customer
usage for commercial and residential customers is decreasing. NW Natural also states that
declining natural gas use per customer is decreasing total usage. However customer additions
outpace the declines in per customer use and increase the total gas usage. Numerous other
factors are at play including natural replacement of old equipment with new equipment
(technological change), incentivized demand-side management through the Energy Trust of
Oregon, and newer homes and business are more energy efficient than the existing homes and
business.
In 2007 the City began purchasing renewable energy offsets and challenged the community to
purchase renewable energy for their homes. The City became an EPA Green Power Community
for their renewable power purchasing practices. The ICLEI protocol does not provide guidance
on quantifying or reporting on GHG benefits associated with Renewable Energy Credits1 (RECs).
Rather, it requires separate presentation of the benefits of RECs from the gross GHG emissions
data calculated. Beaverton owns RECs from the IOU (PGE). These vintage 2013 clean wind RECs
are equivalent to 48,090 MWh for the residential sector and 21,134 MWh for the commercial
sector. When comparing to overall electricity usage, RECs offset about 7.8% of 2013 electricity
consumption as reported by PGE.

On-Road Transportation. From 2006 to 2013 emissions associated with gas and diesel onroad vehicles decreased, 5% and 1%, respectively, due to cleaner burning vehicles in 2013.
On-road transportation emissions in Beaverton’s inventories include those associated with
gasoline, biodiesel, and diesel on road vehicles, airlines, transit busses, LIFT paratransit, and
WES commuter light rail. However, overall comparison of the entire on-road transportation
emissions between years is not possible for several reasons:
•
•

Airlines associated emissions from Portland and Hillsboro airports attributable to
Beaverton were not available in 2006;
The WES commuter rail line came online after 2006 and is only accounted for in the
2013 inventory.

Despite the fact that local conditions vary year-to-year impacting the number of vehicle miles
traveled (VMTs) and vehicle type distribution, overall gasoline and diesel consumption (in
VMTs) could only be estimated by Oregon Metro’s transportation model for year 2010 with no
1

RECs are tradable, non-tangible energy commodities in the United States that represent proof that 1 megawatthour (MWh) of electricity was generated from an eligible renewable energy resource (renewable electricity) and
was fed into the shared system of power lines which transport energy.
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scaling factors available to scale 2010 fuel consumption to 2006 and 2013. Thus, the gallons of
fuel consumed in the two inventory years are the same. However, because of the cleaner
combustion of liquid fuels in 2013, emissions associated with gas and diesel on-road vehicles
are less in 2013 then in 2006. No downscaling methods were required from County to state
level as the data Oregon Metro provided was specific for Beaverton. If we were to speculate as
to what actually happened, beyond Oregon Metro’s modeled VMTs, we might expect
reductions in VMTs due to the following factors:
•
•
•

Oil prices – both increases and decreases in oil prices may have caused an increase or
decrease in cars on the road
People driving less – there has been a steady decrease in people driving over time
State/federal incentives for alternative fuel vehicles – such incentives have led to an
increase in alternative fuel vehicles on the road, and therefore a decrease in emissions

Because the MAX light rail commuter rail line is powered by electricity, the kWh consumed and
emissions generated are presented in the transportation sector but are excluded from the
overall transportation sector emissions as they already accounted for in the Energy sector.
Emissions related to transit busses and LIFT paratransit emissions decreased 4% and 59%,
respectively, between the inventory years. However, emissions related to these two activities
only account for 0.8% of overall on-road transportation emissions in 2013. Transit bus fuel
consumption actually increased slightly but, due to cleaner buses, emissions decreased.
LIFT paratransit fuel consumption and emissions decreased dramatically. However, the 2006
paratransit fuel consumption, the basis for emissions, was estimated from Tri-Met regional
paratransit VMTs downscaled from regional to Beaverton's allocation based on the ratio of
known regional bus VMT to Beaverton bus VMT. Whereas, 2013 paratransit emissions were
determined using a more direct method by downscaling county level fuel usage from the
National Transit Database. The difference in the sources available could account for the 59%
decrease in emissions between the two inventory years. Other possible explanations for the
transit emissions observations include the following factors:
•
•

•

Recession – headways shortened during and post-recession
Population increase –
o an increased population may have led to increased ridership of public
transportation or
o potentially more cars on the road and therefore increased emissions
Increased public transportation ridership – Tri-Met’s numbers show that ridership
increased from 2006-2013. This could be due to better trip planning from Tri-Met (more
efficient routes), and the emissions could have decreased due this or potentially
because of additional fuel efficient (or more fuel efficient) buses being added to TriMet’s fleet
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Waste. Between 2006 and 2013, solid waste generated and disposed of at out of boundary
landfills decreased by about 15% with emissions being reduced by about 17%. Solid waste
generation reductions can primarily be attributed to post-2006 recessionary impacts
(primary impact). A potential secondary cause of solid waste generation decreasing is that
improved recycling and waste diversion processes were put in place between 2006 and 2013
(secondary impact).
The solid waste sector includes residential and commercial waste generated in Beaverton and
disposed of outside of Beaverton at Columbia Ridge, Riverbend, and Hillsboro landfills, with
some waste being transported via the Pride and Forest Grove transfer stations. There are no inboundary landfills located in Beaverton and the ICLEI protocol estimates future emissions
resulting from solid waste deposited in the inventory year to out of boundary landfills2. None of
the landfill facilities where waste originating from Beaverton is disposed have incineration
facilities and all have landfill gas collection systems in place. Oregon state averages for waste
characterization were utilized with 2005 state waste characterization used in the 2006
inventory and 2009 state waste characterization (the latest available) used in the 2013
inventory. Emissions determined include the management and natural decay of solid waste
with biologic constituents. Management of solid waste includes the fuel to transport and
process the waste.
It is important to note that the 2006 and 2013 community inventories do not quantify or report
the benefits of recycling or composting diversion programs that lower waste volumes
specifically. However, the reduced emissions from reducing landfilled waste are reflected in the
gross emissions totals for these sources using the Protocol’s solid waste accounting methods.
The City of Beaverton attributes the decreases in waste generation and emissions attributable
to the following factors.
•

•

Recession – It is likely primary reason for the waste reduction is the recession. The
largest reduction is seen in the “drop box” total. Construction debris is the main item
dropped off in the drop boxes. Due to the recession, there was less building and
renovation being done, therefore significantly (50%) less waste produced. The recession
also mostly likely contributed to a reduction in residential and commercial as well.
Changes in residential programming carried out in 2005-2006 – The biggest residential
waste changes to date were made in years 2005 and 2006. The solid waste and recycling
program manager believes that the impact of these changes were probably slightly
delayed (2007 and beyond), therefore a reduction was seen between 2006-2013. Such

2

This perspective is different from others where emissions occur at the same time as the activity that causes them.
However, the future emissions resulting from the disposal of a community’s landfilled waste during the inventory
year are required for inclusion as a basic emissions generating activity.
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•
•

residential changes included the addition of put-out roll carts and an expanded yard
debris collection program.
Required commercial recycling
Refined residential recycling efforts and expanded programming

Had Beaverton’s population not increased so dramatically between 2006 and 2013, it is likely
the emissions related to solid waste would have decreased even more than observed.
Water & Wastewater. Overall potable water supply was provided by 4 different sources
between 2006 and 2013 and decreased during that time period by 13%. Emissions
associated with potable water supply also decreased by 15%. Reductions in water supply are
likely due to conservation, the recession, system upgrades and increased rates. Emissions
associated with wastewater collection and treatment increased 9%. It is unclear why water
supply decreased and energy associated with wastewater increased, as the two sectors
should be closely correlated in terms of direction of change.
Potable Water supply decreased overall by 13% between 2006 and 2013. Potable water supply
is primarily provided by the City of Beaverton (85.6% of supply in 2006 and 78.5% in 2013). The
City supplied 20% less water in 2013 then 2006 and emissions associated with its potable water
supply were reduced 22% over that time period. City engineers indicate that the following
factors likely reduced the amount of water and energy consumed despite an increase in
population. In fact, had Beaverton’s population not increased so dramatically between 2006
and 2013, it is likely the emissions related to water supply would have decreased even more
than observed.
•

•

•

•
•
•

Conservation efforts – the city is constantly educating the public on how to conserve
water. Moreover, there were plumbing code changes that created more efficient water
use
Recession – just as with any sector during this time frame, the recession undoubtedly
had an impact on decreases in units and therefore GHG emissions through
o Less building and construction
o Less money to spend in general – for both the city and the public
o Not many new meters or new accounts
Weather – increased warming of the planet; 2006 was an especially dry year, along with
2010-2013. We would expect that in drier years, there would be greater water demand
and increased emissions. However, since we observed an overall decrease in water
demand and emissions, it is likely water savings and emissions avoided would have been
greater if the inventory years were normal in terms of weather.
Technology – increased availability of low-flow fixtures and rebates available from the
City of Beaverton for low-flow showerheads, low-flow toilets and washers
Rate increases – rates have steadily increased during the entire 2006-2013 period and
will continue to go up in the region
Fixed costs for maintaining system which do not fluctuate based upon demand
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•

•
•

Pump upgrades – In 2011 and 2012, pumps for both pump stations – Sorrento and
Sexton Mountain – were upgraded to highly efficient pumps, resulting in roughly a 25%
energy use reduction
o Grants received from Energy Trust of Oregon for pump upgrades
Leak replacement program – an aggressive leak replacement program was carried out
between 2006-2013
“Unaccounted for water” – Water used that cannot easily be tracked, therefore it is
estimated, such as, fire hydrant use. Estimates could be off by as much as 5-10%.

It appears that the City reduced its water supply and increased imports from the Tualatin Valley
and West Slope water districts over the 2006 to 2013 time period. The cause for this shift in
water supply from in-boundary to import is unknown. Emissions associated with water
supplied by the City of Beaverton are provided for informational purposes only since the energy
required to pump and treat this water is already accounted for in the energy consumption
reported by the IOU, PGE, as included in the Energy sector.
Potable water supply from the three other out-of-boundary water districts accounts for 14.4%
in 2006 and 21.4% in 2013 of overall water supply to Beaverton). Water supply and emissions
attributable to the three other out of boundary water districts increased by 29% and 27%,
respectively.
Wastewater collection and treatment were provided by two out-of-boundary facilities. Each
facility contributed emissions related to energy use, digester gas combustion, nitrous oxide
from nitrification and denitrification, and process nitrous oxide from effluent discharge.
However, energy use accounts for 88% of emissions associated with wastewater collection and
treatment. Energy usage for wastewater treatment (including electricity and natural gas
reported in units of MMBTU) increased 12% and the emissions related to electricity increased
9% between 2006 and 2013. Possible explanations for the observed increase in emissions
maybe attributable to the increase in population and the wastewater collection and treatment
facilities may have been upgraded, adding more energy-consuming unit processes to more
effectively meet discharge standards.
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