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Executive Summary
The Portland Water Bureau (PWB) has calculated and measured operational carbon emissions since 2007. One of the
bureau’s Key Service Levels is to reduce annual emissions below the 2007 baseline amount of 14,000 metric tons of carbon
dioxide equivalent (MTCO2e).
This report analyzes emissions from four calendar years (2016, 2017, 2018 and 2019), using methodologies from The
Climate Registry General Reporting Protocol. PWB collects data and information on bureau electricity, fuel, and natural
gas usage in a given year, and translates the energy and fuel consumed into MTCO2e. Air travel emissions are no longer
provided due to limited data availability.
PWB’s annual calendar year carbon emissions for 2016 through 2019 are as follows:
n

2016 (9,894 MTCO2e)

n

2017 (11,686 MTCO2e)

n

2018 (11,071 MTCO2e)

n

2019 (8,419 MTCO2e)

Emissions for all years are lower than the 2007 baseline. Some of this decrease is a result of more renewable energy on the
regional electric grid and improved vehicle technologies, and some is a result of energy efficiency improvements at facilities
like the Hannah Mason Pump Station. However, the decreases are not consistent from year to year and do not demonstrate
a steady trend.
Electricity use is the largest source of the bureau’s carbon emissions, and groundwater pumping can significantly influence
year to year emissions trends. Carbon emissions from groundwater pumping comprised 42 and 43 percent of total PWB
emissions for 2015 and 2018, respectively. Operation of the groundwater system will continue to be necessary to ensure an
adequate supply for bureau customers. Groundwater is also PWB’s single most important climate resilience tool. Future
carbon emissions from this source can be reduced by sourcing as much electricity from renewable energy as possible and
by improving energy efficiency of well field equipment.
Fuel use is the second largest source of PWB carbon emissions. As in past years, heavy duty trucks consumed the majority
of fuel, followed by light duty trucks and vans. Fuel efficiency (miles per gallon) has fluctuated from year to year, and
declined in some vehicle classes. SUVs and sedans in the fleet notably have seen lower mileage efficiency in recent years –
hybrids comprise 65% of sedans but only 45% of SUVs. In 2019 the bureau owned six electric vehicles, but these vehicles
were driven less frequently than other sedans.
Natural gas carbon emissions have significantly declined since 2015, mostly due to newer and more efficient office
buildings at Interstate. To comply with city policies, PWB will need to be able to replace natural gas heating in facilities
with non-fossil fuel alternatives over time.

Tracking operational carbon emissions
The Portland Water Bureau (PWB) has calculated and measured operational carbon emissions since 2007 to be transparent
and accountable to bureau ratepayers and the public, and to meet internal and City climate action goals. One of the
bureau’s Key Service Levels is to reduce annual emissions below the 2007 baseline amount of 14,000 metric tons of
carbon dioxide equivalent (MTCO2e). PWB selected 2007 as a baseline because this was the first year that the bureau
began tracking its own emissions, and because electricity from groundwater pumping in 2007 comprised 21% of total
carbon emissions in that year (the bureau pumped 1.87 billion gallons [BG] of groundwater). Variability in groundwater
use can greatly influence overall organizational emissions, so this baseline already accounts for moderate groundwater
pumping.1

1

Using calendar years instead of the City of Portland’s fiscal years (which begin on July 1) enables the bureau to keep the summer season groundwater use
as part of one year’s carbon footprint. Calendar year carbon footprints are standard for many carbon emission reporting protocols.
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The most recent carbon footprint report covered calendar years 2014 and 2015, while previous reports evaluated emissions
on a yearly basis. This report analyzes emissions from four calendar years: 2016, 2017, 2018 and 2019. Comparing
emissions across several years provides more information about trends, and helps to highlight operations or conditions that
lead to higher or lower emissions. PWB also recognizes that populations of color are disproportionately affected by carbon
emissions, poor air quality and the impacts of climate change. By tracking organizational emissions, the bureau can identify
strategies to reduce emissions for the benefit of bureau ratepayers and vulnerable local communities, including some of the
bureau's workforce who are more exposed to climate impacts.
While PWB has been monitoring and reporting on operational emissions since the baseline year of 2007 and developed
an internal service level goal to reduce emissions below this value, there are also citywide climate mitigation and
emissions reduction goals. The City of Portland and Multnomah County 2015 Climate Action Plan and the City’s 2030
Environmental Performance Objectives set a goal to reduce City operational emissions by 53 percent by 2030, as
compared to Fiscal Year 06–07 levels. More recent climate policies from Mayor Ted Wheeler set goals to reduce emissions
by 50 percent by 2030, and reach net-zero emissions by 2050 (Mayor’s Climate Policy Commitments, December 13, 2019).

Methodology
PWB’s carbon footprint calculations are based on The Climate Registry’s (TCR) General Reporting Protocol (GRP)
methodologies. The bureau does not officially report to the TCR registry, but voluntarily uses TCR methods because
they are internationally recognized greenhouse gas accounting protocols that set consistent and transparent standards
to calculate, verify and publicly report carbon emissions. PWB uses TCR GRP methods to translate units of electricity,
fuel, and natural gas consumed into quantities of carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). These
amounts are then converted into metric tons of carbon dioxide equivalent (MTCO2e).

Metric Tons of Carbon Dioxide Equivalent (CO2e)

1 metric ton of CO2e is the unit of measure for all greenhouse gas emissions. Quantities of other greenhouse gases are
converted into CO2e units using global warming potentials established by the Intergovernmental Panel on Climate
Change (IPCC).
The carbon footprint calculations here use the GRP Version 3.0 published
in May 2019. The GRP provides different emissions calculation methods
for each energy source. Where possible, PWB has used the recommended
methods for a given energy source, although in some cases due to data
limitations or for consistency with past reports a simplified version of a
method was applied. PWB used the following methods in this report2:

Figure 1: PWB Greenhouse Gas Emissions
and Scope (Adapted from U.S. EPA)

CO2

1. Electricity: Indirect Emissions from Electricity Use, Method A
(Known Electricity Use) and Location-Based Regional Emissions
Factors;
2. Fleet Fuel: Direct Emissions from Mobile Combustion, Method
A (Actual Fuel Use) for CO2 Emissions, and Simplified Estimation
Method for Mobile CH4 and N20 Emissions;

CH4

Fleet
Vehicles
SCOPE 1:

Greenhouse gas emissions
from sources owned by PWB

3. Natural Gas: Direct Emissions from Stationary Combustion Using
Fuel Use Data.

N2O

Pump Stations
and Facilities
SCOPE 1 and 2:

Direct greenhouse gas emissions
resulting from natural gas heating
controlled by PWB, and indirect
emissions from the generation
of electricity

Each method requires the use of Default Emissions Factors for a given greenhouse gas. Carbon emissions calculations for
2016 and 2017 use TCR Default Emissions Factors from March 2017, while emissions calculations for 2018 and 2019 use
TCR Default Emissions Factors from May 20193.
2

Detailed information on quantification methods can be found in GRP v. 3.0 documentation available from TCR.

3

2018 and 2019 TCR emissions factors for the relevant energy sources in this report were the same but were different from 2017. 			
Default Emissions Factors for 2017, 2018 and 2019 are available online from TCR.
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Emissions from the following sources are included in this report (Figure 1):
Scope 1 (direct emissions):
– Biodiesel, diesel, and gasoline fuels for vehicles and heavy machinery
– Natural gas for heating bureau facilities
Scope 2 (indirect emissions):
– Electricity for buildings and pump stations
In the past PWB reported Scope 3 employee air travel emissions using methodology from the U.S. Environmental Protection
Agency (TCR does not provide a method for Scope 3 air travel emissions). However, this report does not include air travel
emissions due to limitations in data availability. In recent years PWB’s air travel emissions were less than 0.5% of total
organizational emissions.
In addition to excluding air travel emissions, the following emissions sources are excluded because of unavailable or
hard-to-access data:
Scope 1:
n

Fugitive emissions (e.g. HVAC systems, refrigeration, aerosols containing HFC’s) – TCR requires that these emissions 		
be reported, but PWB does not include them in its voluntary reporting. These are estimated to be relatively small 		
compared to other Scope 1 emissions;

n

Emissions from propane tanks (external fuel tanks are included, but propane is not).

Scope 2:
n

Emissions from electricity use and heating from occupancy in the Portland Building, PWB’s downtown office location4;

Scope 3:
n

Emissions from employee commuting;

n

Supply chain emissions (solid waste collection and disposal; emissions from the manufacture, delivery, and disposal of
purchased material [e.g. paper, pipe, concrete, chlorine gas]; and emissions from contracted construction work).

Supply chain emissions are likely the largest source of PWB carbon emissions (larger than electricity use). In particular, large
capital infrastructure projects that use concrete have significant embedded carbon from production and manufacturing.
However, PWB has for several years monitored the development of methods to quantify Scope 3 supply chain emissions and
has not identified an approach that can feasibly quantify these types of emissions at this time. While such emissions are not
readily quantifiable, the bureau acknowledges they are a significant part of PWB’s total carbon emissions.

Annual Carbon Emissions: 2016 –2019
PWB’s calculated annual calendar year carbon emissions for 2016 through 2019 are as follows5:
n

2016:

9,894 MTCO2e

(29% decrease from 2007 baseline)

n

2017:

11,686 MTCO2e

(17% decrease from 2007 baseline)

n

2018:

11,071 MTCO2e

(21% decrease from 2007 baseline

n

2019:

8,419 MTCO2e

(40% decrease from 2007 baseline).

Data for all years demonstrate a decrease in total emissions from the 2007 baseline. Some of this decrease is a result of lower
default emission factors due to more renewable energy on the electric grid and improved vehicle technologies, and some
4

TCR does not require reporting of Scope 2 electricity emissions that are outside the organization’s boundaries of control. PWB leases space from the City of
Portland Office of Management and Finance (OMF) in the Portland Building. Electricity use for this building is not tracked separately by floor and is paid for
as part of total building rent to OMF. OMF controls and manages electricity use in the Portland Building.

5

Annual emissions vary slightly from emissions in the bureau’s Key Service Level budget reporting. PWB calculates emissions annually to report on KSL’s as
accurately as possible, but then as part of more rigorous carbon footprint reporting often identifies data that need to be updated or corrected.
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is a result of PWB energy efficiency improvements at facilities. However, the decreases are not consistent from year to
year. Figure 2 illustrates the carbon emissions trend for the past six years compared to the 2007 baseline. Also, in 2015,
emissions were almost as high as the baseline (13,965 MTCO2e compared to 14,000 MTCO2e), and would have been higher
except for a significant drop in electricity-related default emissions factors. See inset box on Default Emissions Factors to
understand the large impact of changing emissions factors.

Figure 2: Carbon Emissions Trend
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Default Emissions Factors
Default emissions factors are an important input for carbon footprint calculations. These factors enable PWB
to convert energy and fuel use data (measured in gallons, therms, and kilowatt hours) into standard units of
greenhouse gas equivalents, which are then all converted to metric tons of carbon dioxide equivalent (MT CO2e).
TCR offers “default” emissions factors in the absence of fuel or electricity specific factors – the default is the generic
form of an emissions factor. PWB uses only default emissions factors, although some organizations have access to
specific emissions factors for a given fuel or energy source. Electricity factors are location-based from the regional
electric grid (eGRID NWPP WECC Northwest).
Default electricity emissions factors can have a large influence on annual carbon emissions and year to year trends.
Annual variations in eGRID hydropower and renewable energy frequently change, thereby increasing or decreasing
electricity-related emissions. For example, in 2018 PWB used more electricity than either 2017 or 2007, but 2018
electricity carbon emissions were lower than those two years because the default emissions factors were lower
(see Table 4). Other fuel emissions factors (e.g. diesel, gasoline, natural gas) can also change depending on sector
technologies or changes in fuel carbon-intensity. Best practice is to use the most recent default emissions factors to
capture these macro-scale conditions.

Regional Energy Portfolio
PWB purchases electricity from two specific electric utilities – Portland General Electric (PGE) and Pacific Power (PP)
– but electricity carbon emissions are calculated based on the WECC Northwest eGRID regional portfolio of energy.
This regional mix is mostly made up of significant hydropower, moderate natural gas, moderate wind power and
some coal (eGRID 2014 Summary Tables, January 2017). A few other energy sources are used in small amounts.
Because the WECC Northwest mix contains more low-carbon hydropower than either PGE or PP, PWB’s calculated
electricity carbon emissions are lower than they would be if using utility-specific emissions factors. PWB has chosen
to continue to use the eGRID factors to stay consistent with past reports for comparative purposes.
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The most recent per capita carbon emissions available for Multnomah County were 9.5 MTCO2e per capita in 2017
(Multnomah County 2017 Carbon Emissions and Trends, Bureau of Planning and Sustainability, September 2019).
Using this ratio as an estimate, PWB’s annual emissions were equivalent to the average emissions of 1,042 county residents
in 2 016, 1,230 residents in 2017, 1,165 residents in 2018 and 886 residents in 2019.
Table 1 and Figures 3 through 6 summarize PWB’s annual emissions by source. Electricity is the largest source of
emissions in all years, followed by fleet fuel and then natural gas (see percentages in table). The proportional contribution
of electricity and fleet fuel to annual emissions have remained similar to past years, while the proportion of natural gas
emissions have decreased substantially due to facility improvements. Again, employee air travel emissions are not included
in this report, but in the past were the smallest source of calculated emissions (less than 0.5% in recent years, ranging from
27 to 38 MTCO2e from 2012 through 2015).
Table 1. PWB Total Carbon Emissions: 2016, 2017, 2018, 2019
Emissions Source

2016
Emissions
Percentage

2016

2017
Emissions
Percentage

2017

2018

2018
Emissions
Percentage

2019

2019
Emissions
Percentage

Electricity

7,784

79%

9,571

82%

8,952

81%

6,190

74%

Fleet Fuel

1,897

19%

1,873

16%

1,916

17%

1,968

23%

Natural Gas

213

2%

242

2%

202

2%

261

3%

Total Annual CO2e
Emissions (MT)a

9,894

100%

11,686

100%

11,071

100%

8,419

100%

a

MT is metric tons of carbon dioxide equivalent.

Figure 3: PWB 2016 Carbon Emissions

Figure 4: PWB 2017 Carbon Emissions
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Figure 5: PWB 2018 Carbon Emissions

Figure 6: PWB 2019 Carbon Emissions
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Historical Trends
Table 2 depicts PWB’s energy and fuel use trends by source for the baseline year 2007 compared to the years 2014 to 2019,
and Table 3 shows the corresponding carbon emissions by source. Carbon emissions in the last four years have been lower
than the 2007 baseline, but vary from year to year depending mostly on electricity use. The years 2015 and 2018 stand
out with higher electricity use than other years because of significant groundwater pumping in those years. Other notable
trends include an increase in fuel-related carbon emissions and a decline in natural gas emissions, both of which are
discussed in sections below.
Table 2. Energy and Fuel Use Trends
2007 (Baseline)

2014

2015

2016

2017

2018

2019

27,335,981

18,961,318

38,395,933

18,785,707

23,097,798

30,117,533

20,826,817

Fleet Fuel (Gallons)

286,407

212,663

231,952

224,994

222,110

228,535

235,990

Natural Gas (Therms)

65,914

77,630

59,379

40,082

45,562

38,007

49,034

Electricity (kWh)

a
b

a
b

kWh is kilowatt hours
Fleet fuel includes B5 and B20 biodiesel and E10 gasoline.

Table 3. Annual CO2e Emissions Trend
2007 (Baseline)

2014

2015

2016

2017

2018

2019

Electricity

11,420

5,755

11,654

7,784

9,571

8,952

6,190

Fleet Fuel

2,117

1,801

1,957

1,897

1,873

1,916

1,968

Natural Gas

352

413

316

213

242

202

261

Employee Air Travel

111

35

38

NA

NA

NA

NA

14,000

8,004

13,965

9,894

11,686

11,071

8,419

43%

0.3%

29%

17%

21%

40%

Total MTCO2e
Percent reduction from baseline

Carbon Emissions by Source: 2016–2019
The following sections provide more detail on carbon emissions by source, and operational reasons for higher or lower
emissions over the last four years.

Electricity Use
As described above, PWB’s annual carbon emissions are significantly influenced by electricity use. While the water system
is gravity-fed from the Bull Run Watershed into town, pumping is required to serve customers in the West Hills and to
pump groundwater from the Columbia South Shore Well Field when needed. Electricity is also used at the Interstate
facility and other buildings the bureau owns across its service area.
Table 4 and Figure 7 demonstrate that kilowatt hours (kWh) of electricity use in the last six years have been lower than
the baseline, with the notable exceptions of 2015 and 2018. Electricity use in 2015 was 40.5 percent higher than the 2007
baseline, and 2018 electricity use was 10 percent higher.
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Years with greater electricity use might be expected to generate higher carbon emissions, but this is not always the case
because of annual changes in default emissions factors (see box Default Emissions Factors). For example, emissions
factors calculated from the Northwest eGRID were higher for 2016 and 2017 than for 2018 and 2019 because of increases
in hydropower and renewable energy on the regional grid in the latter two years. The result of these lower default emissions
factors is that a year like 2018 (when the bureau’s electricity use was higher than any year other than 2015) had lower
electricity-related carbon emissions than either 2017 or 2007, as seen in Table 4. The year 2015 still ranks as the highest
amount of electricity use and associated carbon emissions compared to any historical year despite changes in emissions
factors.
Table 4. Electricity Use and CO2e Emissions

Electricity (kWh)
CO2e Emissions (MT)a
a

2007
(Baseline)

2014

2015

2016

2017

2018

2019

27,335,981

18,961,318

38,395,933

18,785,707

23,097,798

30,117,533

20,826,817

11,420

5,755

11,420

7,784

9,571

8,952

6,190

Electricity emissions were calculated using the TCR GRP v. 3.0 Location-Based Method for Known Electricity Use

Figure 7: PWB Electricity Use (2014–2019)
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The bureau tracks annual cooling degree days to help understand if variations in non-pumping/facility electricity use
are related to weather. A higher number of these days in a given year can indicate warmer years (especially during summer
months) with potentially increased building air conditioning and electricity demand, primarily at the bureau’s eastside
Portland Interstate facility. Cooling degree data for the past six years are as follows 6: 2014 (520°F), 2015 (649°F), 2016
(421°F), 2017 (549°F), 2018 (542°F), and 2019 (447°F).From these data it is evident that 2015, 2017 and 2018 (years with
some of the warmest summers in Portland’s history) had the greatest number of cooling degree days. It is therefore possible
that building air conditioning demand was higher because of weather in these three years, but this relationship does not
hold for a year like 2014 which also experienced a relatively high number of cooling degree days but much lower electricity
use. Pumping of water is the larger driver of annual trends than the effect of weather on building air conditioning.

6

Cooling degree data was obtained from Energy Star Portfolio Manager Degree Days Calculator, with weather station data originating from Portland 		
International Airport weather station.

9

D
P O R T L A N D PW AOT E RR BT U LR E A
A UN n

2 0W1 6A - T2 0E1 9R C A RBB OUN RF OEO TAP RUI N T R E P O R T

Groundwater Pumping
PWB uses groundwater to ensure adequate supply in the summer and to provide necessary flexibility for managing releases
from Bull Run reservoirs. In 2015, for example, Portland pumped 5.8 BG from the well field to augment the Bull Run
supply and provide enough water for a long dry summer. Groundwater is also used occasionally during storms or other
events that affect Bull Run water quality or during operational shutdowns for maintenance or emergency reasons. In
addition, PWB pumps groundwater each year to test well field equipment to ensure the system will operate when needed.
Groundwater pumping requires a lot of electricity and, when in operation, is the single greatest source of the bureau’s
carbon emissions. Table 5 illustrates the volume of groundwater pumped over the past six years, the resulting electricity
usage, and associated carbon emissions7. In 2016 only a small maintenance operation was conducted. In 2017 pumping
was activated in the winter after a Cryptosporidium detection in Bull Run. The majority of pumping in 2018 was for
summer supply augmentation, with the maintenance run occurring early in the spring. Pumping in 2019 was conducted
for summer supply augmentation and maintenance at the same time. The bureau pumped 4.76 BG of groundwater in 2018,
one of three top years since development of the well field in the mid-1980s (top three: 1987, 2015 and 2018).

Table 5. Electricity Use and CO2e Emissions from Groundwater Pumping
2007
(Baseline)

2014

2015

2016

2017

2018

2019

1.87

0.12

5.80

0.28

2.4

4.76

1.8

6,953,454

946,179

19,299,025

1,928,639

8,647,535

15,871,853

6,990,535

CO2e Emissions (MT)

2,905

287

5,858

799

3,583

4,718

2,075

Percentage of Total
Carbon Emissions

21%

4%

42%

8%

31%

43%

25%

Groundwater pumped for
water supply (BG)a
Electricity (kWh)

a

BG is billion gallons

Not surprisingly, 2015 and 2018 groundwater-related electricity usage and carbon emissions were the highest to date, even
when compared to the 2007 baseline which factors in moderate groundwater pumping. The percentage of groundwater
carbon emissions compared to total PWB emissions were similar in 2015 and 2018: 42 and 43 percent, respectively. Winter
season groundwater use for the unusual extended winter run in 2017 was also significant, amounting to 31 percent of all
emissions in that year. Emissions from the lower amount of pumping in 2019 were 25 percent of total emissions.
In 2019 PWB forecasted water supply needs over the next 20 to 30 years, and identified an ongoing need for groundwater
pumping to augment supply in response to supply stress on the Bull Run reservoirs, especially in the shorter term before
water demand drops due to changes in PWB’s wholesale customer base.
The groundwater system was also determined to PWB’s single most important climate resilience tool. Future carbon
emissions from this source can be reduced by sourcing as much electricity from renewable energy as possible and by
improving energy efficiency of well field equipment.

7

Information on annual groundwater pumping is available here.
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CO2e per Million Gallons of Water Produced
In previous carbon footprints PWB has calculated metrics on electricity use per gallon of water, and CO2e emissions per
million gallons of water produced. In 2008 EPA estimated that an average of 0.0015 kWh of electricity per gallon is used
to convey surface water in the U.S, including pumping raw water, filtration, treatment, and distribution. PWB’s electricity
use per gallon of water has always been lower than this national average value due to the gravity-fed nature of the Bull
Run supply.
Baseline (2007): 0.0007 kWh per gallon
2016: 0.0005 kWh per gallon (one-third of the EPA estimate, lower than 2007)
2017: 0.0007 kWh per gallon (same as 2007)
2018: 0.0009 kWh per gallon (higher than any year except 2015, which was 0.0010)
2019: 0.0006 kWh per gallon (lower than 2007)
The amount of CO2e per million gallons of water produced for the last six years is show in Table 6 below. Years with
higher electricity use due to significant groundwater pumping (2015, 2017, 2018) had higher emissions. However, only
2015 has the equivalent ratio as 2007. Emissions per million gallons of water have generally declined for three reasons:
(1) overall water production is lower due to lower customer demand (2) electricity use at bureau facilities has decreased
due to improved energy efficiency (excluding groundwater pumping electricity use) and (3) default emissions factors for
electricity were lower in recent years such as 2018 and 2019 (see box on Default Emissions Factors).
Table 6. CO2e Emissions per Million Gallons of Water
2007
(Baseline)

2014

2015

2016

2017

2018

2019

CO2e Emissions (MT)

14,000

8,004

13,965

9,864

12,169

11,054

8,419

Total Water Produced (MG)

37,068

36,884

36,879

34,878

34,907

35,025

33,862

Bull Run (MG)

35,198

36,764

31,079

34,598

32,507

30,265

32,062

Groundwater (MG)

1,870

120

5,800

280

2,400

4,760

1,800

CO2e Emissions (MT/MG)

0.38

0.22

0.38

0.28

0.35

0.32

0.25

Facility Energy Efficiency
While groundwater pumping is a dominant factor in year to year electricity use and emissions, PWB has invested over the
years in energy efficiency improvements at pump stations and office buildings. After a wave of energy efficiency projects at
the beginning of the 2010s, these efforts tapered down when large projects were completed.
Hannah Mason Pump Station is a recent example of energy conservation measures implemented by the bureau. The pump
station came online in 2017, replacing the older Fulton Pump Station that had served Southwest Portland since 1912.
The new pump station moves 14 million gallons of water per day on average, and features energy-efficient pumps and an
innovative pump station design. It also draws water primarily from the city’s Washington County Supply Line, rather than
the from Southeast Supply Line which required more energy for pumping.
PWB is now using three energy-efficient, 150-horsepower pumps to meet most of the pumping needs at the facility.
This cuts energy use by approximately 45 percent, annually. In addition, the bureau opted to use hydraulically-operated
butterfly valves for pump control which diminishes the head pressure the pumps must provide, reducing energy use
another 14 percent compared to more traditional diaphragm control valves. The Energy Trust of Oregon (ETO) provided
technical assistance on the project to help save 2.37 million kilowatt hours annually.
11
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ETO’s estimate of carbon emissions reductions from this facility is 610 metric tons of CO2e. PWB also estimates the pump
station reduces annual electricity costs by nearly $163,000. ETO awarded the bureau approximately $500,000 in energy
incentives for this project – the largest such incentive available – helping to reduce project costs for bureau ratepayers.

PWB receipt of ETO energy incentive for the Hannah Mason Pump Station (2017)

Renewable Energy
PWB continues to comply with Portland City Council Resolution 36983 from 2012 which directs City bureaus to
annually purchase 100% renewable power. In 2017 the City of Portland and Multnomah County set a 100% renewable
energy goal for sourcing all of the city’s and county’s electricity from renewables by 2035.
PWB purchases certified Renewable Energy Certificates (RECs) to account for fiscal year (July – June) electricity use.
PWB subtracts from this total the renewable electricity generated by PWB’s Vernon micro-hydro facility, and 15% for
renewable energy already on the grid to comply with the State of Oregon Renewable Portfolio Standard8. PWB purchased
the following megawatt hours (MWh) of RECs over the last five fiscal years9:
FY 14-15: 16,528 MWh (Obtained from U.S. and Pacific Northwest Green Power RECs including landfill gas, biomass, and
wind projects)
FY 15-16: 31,1862 MWh (Obtained from Pacific Northwest Green Power and Western Regis, including landfill gas,
biomass, and wind projects)
FY 16-17: 20,314 MWh (Obtained from 100% Western Regis wind projects, some Oregon wind)
FY 17-18: 13,454 MWh (Obtained from 100% Western Regis wind projects)
FY 18-19: 32,092 MWh (Obtained from 100% Western Regis wind projects, some Alaska wind)
PWB also generates renewable energy from solar arrays and a micro-hydro project the bureau owns. Generation capacity
and 2019 annual generation for each renewable facility is provided in Table 7 below. Solar array generation can change
based on cloud cover and other conditions, but does not vary significantly from one year to the next, so only 2019
generation data are provided. PWB generated over 550,000 kWh (550 MWh) in 2019 from renewable facilities.

8

State law requires that electric utilities meet a Renewable Portfolio Standard (RPS). The RPS is a mandate that utilities supply at least a minimum amount
of electricity from renewable resources. In 2019, the RPS requirement was 15 percent; it ramps up over time to 50 percent by 2040 (Source: Danny Grady,
Bureau of Planning & Sustainability).

9

Wind power RECs are purchased when feasible, depending on price and market availability.
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Energy Generation Capacity (kW)

2019 Generation (kWh)g

Groundwater Solar on the Slough Array a
Groundwater Treatment Building Solar Array b
Meter Shop Solar Array c
Powell Butte Solar Array d
Shops & Stores Warehouse Solar Array e

267.54
9.80
12.24
7.92
78.00

278,000
10,700
13,100
4,600
85,000

Vernon Micro-Hydro Turbine f

25.00

166,462

400.50

557,862

Total Generation

Generating since December 2009 - This array was originally owned by a third-party and was subsequently purchased by the Water Bureau
in 2017.

a

b

Generating since May 2012

c

Generating since June 2010

d

Generating since December 2012

e

Generating since August 2014

f

Generating since September 2012

Generation data from January 1 to December 31, 2019 is provided for each solar array except for the Solar on the Slough Array (late January
to December 31) due to when monitoring equipment was installed.

g

The Bureau of Hydroelectric Power also generates hydropower from two powerhouses in the Bull Run Watershed. This
hydropower contributes to the region’s renewable energy mix. The hydropower facilities are operated and maintained
through contracts with the Eugene Water and Electric Board and Energy Northwest, and the energy is sold to Portland
General Electric. Table 8 summarizes annual hydropower production for the last six years. Production varies based on
hydrology, water supply operations and contractual obligations.

Table 8. Bull Run Hydropower Generation
Hydropower Facility

2014

2015

2016

2017

2018

2019

PHP Powerhouse No. 1 (kWh)

57,754,000

39,428,000

52,203,000

55,972,000

44,084,000

31,478,000

PHP Powerhouse No. 2 (kWh)

36,703,000

27,751,000

37,802,000

40,531,000

30,248,000

21,597,000

Total Hydropower Generation (kWh)

94,457,000

67,179,000

90,005,000

96,503,000

74,332,000

53,075,000

Low production in 2015 was due to historically low streamflows in the Bull Run Watershed as explained in the 2014 - 2015
carbon footprint report. Hydropower production for 2019 was remarkably lower than any other year due to lower than
average streamflows in all months except for April and October. Total cumulative streamflow in 2019 was also lower than
2018, explaining why 2019 hydropower production was less than 2018.
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Fleet Fuel Use
Fuel use is the second largest source of PWB carbon
emissions. Ongoing maintenance and construction
work has the largest influence on fleet fuel use and
miles traveled, although a range of other system
maintenance and operational activities (such as meter
reading) also require vehicle use.
Table 9 below summarizes total miles traveled by
bureau vehicle class, gallons of fuel used, average MPG
(miles per gallon) per vehicle class, and the vehicle
inventory. For the first time this report includes
information on the bureau’s electric vehicles (EVs).
PWB fleet vehicle
Table 9. Mileage, Fuel Use and Vehicle Inventory 2016–2017			

2016
Vehicle
Class a

2017
Miles

Gallons

Average
MPG

# of
Vehicles

Miles

Gallons

Average
MPG

# of Vehicles

Electric
Vehicles (EVs)

15,089

0

NA

4

16,987

0

NA

4

Sedans &
Minivans

112,970

4,035

29.7

28

117,408

4,247

28.9

27

SUVs

270,288

14,990

17.8

40

276,901

15,564

18.0

39

Light-duty
trucks & Vans

383,443

37,849

10.7

84

398,657

40,208

10.5

89

Heavy-Duty
Trucksb

648,531

135,651

5.5

140

606,646

126,771

5.6

144

Non-Odometer
VehiclesC

0

32,469

NA

70

0

35,320

NA

63

Total

1,430,321

224,994

NA

366

1,416,599

222,110

NA

366

2018

2019

Vehicle Class

Miles

Gallons

Average
MPG

# of
Vehicles

Miles

Gallons

Average
MPG

# of Vehicles

Electric
Vehicles (EVs)

12,613

0

NA

4

12,822

0

NA

6

Sedans &
Minivans

82,927

3,208

26.0

23

77,506

2,954

25.9

23

SUVs

266,347

16,771

15.8

41

268,773

16,650

16.9

42

Light-duty
trucks & Vans

440,773

45,785

10.1

96

500,418

50,720

10.1

105

Heavy-Duty
Trucks

607,231

124,360

5.5

145

628,292

128,775

5.5

161

Non-Odometer
Vehicles

0

38,411

NA

64

0

36,891

NA

63

Total

1,409,891

228,535

NA

373

1,487,811

235,990

NA

400

a Odometers on some vehicles do not accurately record accurate mileage, so miles traveled by these vehicles and average MPG are not included, but fuel use is 		
accurate and included. The number of vehicles with broken or stuck odometers were as follows: 10 in 2016, 7 in 2017, 10 in 2018 and 8 in 2019.
b Heavy construction equipment is categorized with Heavy-duty trucks and/or non-odometer vehicles, depending on equipment.
c Includes equipment that does not accumulate miles (e.g. backhoes & external fuel tanks).
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Bureau vehicles traveled over 1.4 million miles each year from 2016 to 2019. As in past years, heavy duty trucks consumed
the majority of fuel – these vehicles are the heavy workhorses of the fleet, are often required to idle to run machinery and
other equipment. Higher efficiency alternatives for these vehicles are limited or absent in the market. The average MPG of
these vehicles has remained static over the last four years (~5.5 MPG)10.
A key takeaway of vehicle mile trends is that miles traveled by light duty trucks has increased while sedan miles have
decreased. Light duty trucks and vans which transport crew members and field staff also consume large amounts of fuel.
Fuel efficiency for these vehicles has remained about the same at about 10 MPG. The bureau’s SUVs cover a moderate
number of miles each year, and have also experienced a slight increase in fuel use in the last two years. MPG for these
vehicles greatly improved several years ago with the array of market options for hybrid SUVS and generally better mileage
efficiency, but this efficiency has declined from an average 18 MPG to 15/16 MPG in the last two years. In 2019 PWB had
19 hybrid SUVs (Ford Escapes) out of a total of 42 SUVs.
The most efficient fuel-users in the fleet are the sedans which are used mainly as “pool vehicles”. These vehicles use the
least amount of fuel. Fuel use has declined in this class from 2016 to 2019 because these vehicles are driving fewer miles
(although this has also had the effect of lowering the overall mileage efficiency of the class). In 2019 PWB had 15 hybrid
sedans (8 Priuses, 5 Ford C-Max’s, 2 Ford Fusions Hybrids) out of a total of 23 sedans and minivans.
The bureau had only one EV five years ago (an early generation Nissan Leaf) but has since increased its electrified fleet.
Four Chevrolet Bolts were purchased in 2016, and one more was purchased in 2019. This model of EV has a greater
battery-only range. Five of the EVs are part of the pool fleet, and were driven less frequently than other sedans (between
12,000 to 17,000 miles a year across all EVs).
In addition to vehicle class fuel use and miles driven, PWB reports fuel carbon emissions data and type of fuel used
because different fuels have a different carbon intensity. Table 10 shows the type of fuel, related carbon emissions of all fuels
in each year, and biofuel emissions from biodiesel and ethanol portions of those fuels. Figure 8 illustrates the trend in fuel
use over the last six years, compared to the baseline year.
Table 10. Fleet Fuel Use and CO2e Emissions
2007 (Baseline)

2014

2015

2016

2017

2018

2019

Diesel (ULSD) gallonsa

69,315

124,635

142,790

139,989

134,277

131,112

134,150

Gasoline (E10) gallonsb

154,146

63,862

59,888

56,209

60,569

70,088

72,752

Biodiesel (B99) gallons

62,946

24,166

29,274

28,796

27,264

27,335

29,088

Total Gallons

286,407

212,663

231,952

224,994

222,110

228,535

235,990

Total CO2e Emissions (MT)c

2,117

1,801

1,957

1,897

1,873

1,916

1,968

Biofuel CO2 Emissions (MT)d

NA

265

311

304

293

299

317

ULSD is ultra-low sulfur diesel
Gasoline in Oregon contains 10% ethanol (E10)
c
Fuel emissions were calculated using the TCR GRP v. 3.0 Actual Fuel Use quantification method for CO2 emissions and the 			
Simplified Estimation Method for CH4 and N2O.
d
CO2 emissions from biofuels (B99 and E10) are biogenic in origin and are reported separately from fossil fuel emissions,
based on TCR’s GRP. These emissions are not included in the bureau’s total carbon emissions for the year but are reported in this table.
The bureau did not calculate biofuel emissions in the 2007 Carbon Footprint report.
a

b

10

PWB acquired two Freightliner hybrid service trucks several years ago with ARRA stimulus funds as a pilot effort. These trucks are used for maintenance
and construction activities, and have a much higher MPG fuel efficiency than other trucks in PWB’s fleet, but due to the high purchase capital cost of these
vehicles, they are currently the only two in the fleet.
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Figure 8: PWB Fuel Use (2014–2019)
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Fuel use and associated carbon emissions were notably lower than the 2007 baseline for the past six years. However, the
decreases are not a continuous steady trend. Fuel use and carbon emissions fluctuate, and were slightly higher in 2019 than
other recent years, likely because total vehicle miles traveled were greater (closer to 1.5 million than 1.4 million miles).
Heavy duty trucks used more fuel in 2016 than other years, but since then have used less fuel overall, while other vehicle
classes have seen an increase in fuel use since 2016.
Fuel carbon emissions as a percentage of total bureau emissions have ranged from 16 to 23 percent over the last four years
(as shown above in Figures 4 through 7).
Biofuel emissions are related to total fuel use and move up and down, but they are also dependent on the blend of fuel. The
bureau’s diesel vehicles use a blend of biofuel from 5 to 20 percent (ten years ago using 100 percent biofuel caused concern
about engine damage in certain vehicles).

Natural Gas Use
The amount of natural gas used to heat bureau facilities and offices has declined significantly since the 2007 baseline11. As
shown in Table 11 and Figure 9, over the last six years natural gas and related carbon emissions were highest in 2014 and
then decreased substantially after 2015. Emissions in 2019 were slightly higher than other recent years, but still lower than
the baseline.
Table 11. Natural Gas Use and CO2e Emissions

Natural Gas (therms)
Total CO2e Emissions (MT)a
a

2007 (Baseline)

2014

2015

2016

2017

2018

2019

65,914

77,630

59,379

40,082

45,562

38,007

49,034

360

413

316

213

242

202

261

Natural gas use in 2016, 2017, 2018 and 2019 was lower than the 2007 baseline, decreasing by 39, 31, 42, and 28 percent, respectively.

Natural gas usage for January 2016, and in some cases February 2016, was unavailable for 10 out of 13 bureau facilities and had to be
estimated. Gas use from 2018 was therefore used to estimate the missing data for 2016 for a given month because the number of heating
degree days in 2016 and 2018 were the most similar over recent years (3,557°F in 2016 and 3,535°F in 2018, a difference of only 22 degrees).
Heating degree days help quantify the heating demand of buildings during cooler months. Because of this change, the originally calculated
natural gas emissions for 2016 used in bureau Key Service Level (KSL) reporting were lower due to the missing data, and the new values for
2016 are higher as reported in this table. Also, KSL reporting in 2018 originally calculated natural gas emissions that did not include final billing
data for all facilities. Updated emissions for 2018 resulted in higher emissions as reported in this table.
b

11

Thirteen bureau facilities used natural gas for heating.
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Weather has an effect on building heating demands as expressed through the number of heating degree days in a given
year12. Heating degree days for the last six years were as follows (a higher number of degree days signifies relatively cooler
winters with greater heating demands): 2014 (4000°F), 2015 (3681°F), 2016 (3749°F), 2017 (4726°F), 2018 (3881°F), 2019
(4337°F).
Natural gas use was high in 2014, which had more heating degree days than 2015 which had a historically warm winter.
More recently, 2017 and 2019 also had more heating degree days and higher natural gas use than 2018.
However, the bureau’s natural gas use is not only dependent on weather. The main reason that natural gas use and related
carbon emissions have been lower in the last four years is the presence of more efficient heating systems in the LEEDdesigned office and warehouse buildings at the bureau’s Interstate facility (a maintenance and operations office building, a
storage warehouse and a heated vehicle storage building). These buildings came online in 2014 and 2015, but it can take a
couple of years for heating, ventilation and air conditioning (HVAC) systems to be adjusted and to stabilize after building
occupancy. This adjustment period would explain why the largest reductions in usage occurred after 2015, although there
are still annual fluctuations, most likely due to weather.
Figure 9: PWB Natural Gas Use (2014–2019)
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The City of Portland’s and Multnomah County’s 2017 100% renewable energy goal aims to source all city energy and
natural gas use with renewables by 2050, so facilities will eventually need to accommodate these changes. Over time, PWB
will need to replace fossil fuel based heating with non-fossil fuel alternatives.

Employee Work Travel
As described in the Methodology section above, this carbon footprint report no longer includes air travel emissions due
to data limitations, and the fact that air travel emissions since 2012 have been less than 1 percent (and more recently, less
than 0.5 percent) of total organizational emissions. However, the bureau is aware that employee air travel generates Scope
3 emissions. Mayor Ted Wheeler has stated his intent to require require bureaus to purchase carbon offsets for City-related
air travel (Mayor Ted Wheeler, Climate Policy Commitments, December 2019).
PWB is still reporting on employee commuting and work-related transit data to track trends in low-carbon of modes of
transit, although Scope 3 emissions from these types of travel are also not calculated.

12

Heating degree data was also obtained from Energy Star Portfolio Manager Degree Days Calculator, with weather station data originating from 		
Portland International Airport weather station.
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The bureau monitors employee enrollment in the City’s subsidized TRIP program which offers discounted annual or
monthly transit passes, and monetary benefits for carpooling, biking and walking to incentivize reductions in vehicle
miles and car-based transit. Table 12 shows TRIP enrollment over the last four complete fiscal years – just under one-third
of bureau employees have participated in the program, most of these employees use some form of public transit (bus,
MAX or streetcar).
Table 12. TRIP Program Participation
FY 16-17

FY 17-18

FY 18-19

FY 19-20

Trimet/C-Tran passes (bus, MAX, streetcar)
Carpool

123
11

126
11

120
11

130
11

Bike/Walk Incentive
Total PWB Participantsa
Percentage of PWB Employee Participationb, c

48

43

52

67

182
32%

180
31%

183
30%

208
34%

Participation is recorded by fiscal year (FY) which is July 1 to June 30.
Percentage participation is based on the number of FTE in each related fiscal year, as described in Appendix.
c
The percentage of employees enrolled in the TRIP program was reported as greater than 50 percent in the 2014-2015 carbon footprint
report, but there may have been inaccuracies in the TRIP data for those years that resulted in double counting of some monthly passes.
a

b

PWB offers free TriMet transit tickets for work-related travel (for example between downtown and east-side offices) to
limit unnecessary car trips. Table 13 summarizes the number of tickets distributed to employees for the last four calendar
years at the two main office locations. The number of transit passes used remains high in recent years.
Table 13. Work-Related Transit Passesa

Total Passes Distributed to Downtown Employees
Total Passes Distributed to Interstate Employees
Total Transit Passes Distributed

a

2016

2017

2018

2019

140
185
325

180
185
365

364
205
569

287
158
445

Transit passes in 2018 and 2019 were distributed in a batch across downtown office locations because PWB staff were spread out
during a temporary move from the Portland Building. These numbers may overestimate the actual transit use for work-travel during
these two years. Numbers in this table also do not account for employees using their own annual or monthly TriMet passes for work
related travel.
a
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Appendix
In past carbon footprints PWB has reported standard information about the organization to provide context about the
bureau’s business functions and operations.
Name of organization
Portland Water Bureau, City of Portland, Oregon
Primary products, services, and markets served
PWB produces drinking water from a surface water supply (the Bull Run Watershed located in the Mt. Hood National
Forest), and a secondary backup groundwater supply (the Columbia South Shore Well Field). The well field consists
of 26 groundwater wells that pump water from three aquifers located in a five square-mile area on the south shore of the
Columbia River.
Operational structure of the organization, including main divisions
Employees are organized into seven groups: Administration, Customer Service, Engineering, Finance and Support
Services, Maintenance and Construction, Operations, and Resource Protection and Planning.
Number of employees
FY 2016-17 – 577.55
FY 2017-18 – 588.60
FY 2018-19 – 615.70
Location of organization’s headquarters
PWB operates out of two main facilities, the Portland Building in downtown Portland, and the Interstate facility located
2.4 miles from the Portland Building on the east side of the Willamette River. The majority of PWB employees work out of
these two facilities. From 2017 to 2020, downtown employees worked from a temporary building in the city core while the
Portland Building was being renovated. These employees are relocated back to the Portland Building as of early 2020. A
much smaller number of employees are based out of Sandy River Station, Lusted Hill treatment facility, or the Headworks
facility located in or near the Bull Run Watershed.
Number of buildings and properties owned or managed
The bureau owns, and has developed asset management plans for, 50 facilities, 38 pump stations, several reservoirs, and
numerous valves, wells, conduits, distribution mains, hydrants, roads, service lines, meters, tanks and transmission mains.
PWB’s assets are valued at $11.5 billion.
Significant changes during the reporting period (such as location of or changes in operations, including facility
openings, closings, and expansions)
Two significant organizational changes have occurred since the last carbon footprint report:
(1) Cryptosporidium and design of new filtration facility: In March 2012 the Oregon Health Authority (OHA) issued
the Portland Water Bureau (PWB) a variance from the requirements to treat for Cryptosporidium. In May 2017, PWB was
informed by OHA that the variance was being revoked as a result of a series of low-level detections of Cryptosporidium in
January through March of 2017. The number of Cryptosporidium oocysts detected showed that the PWB was no longer
able to demonstrate an equivalent level of Cryptosporidium from untreated Bull Run water that would be expected with
treatment. As a result, PWB is now required to treat for Cryptosporidium under drinking water regulations, and is working
to install a new filtration facility by 2027 under a compliance schedule with Oregon Health Authority. Visit here for more
information.
(2) Strategic Plan: In 2019 PWB completed a five-year Strategic Plan after a two-year collaborative effort at all levels of
the bureau and in consultation with community leaders. The plan identifies the bureau’s greatest organizational risks over
the next five years, and proposes strategies about a range of pressing issues, including water service affordability, climate
change impacts to the water system, workforce and service equity, regional emergency preparedness and resilience, and the
bureau’s community relationships. The bureau is currently implementing the plan. Visit here for more information.
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Quantity of products or services provided (water)
Table A-1 summarizes water production, customers served, and average water use data for the last four complete fiscal
years. PWB water production has dropped from 100 to 96 MGD over this time period. During this same period the retail
population served (customers within Portland) has increased to over 630,000, while the wholesale population served has
decreased to under 335,000. The net effect of these changes means that the total population served has remained between
approximately 950,000 and 966,000 over the last four years.
Residential water use over these fiscal years has declined on an average per capita basis from 53 to 48 gallons per capita
per day, and average wholesale per capita water use has fluctuated between 102 and 109 gallons per capita per day,
although these types of accounts experience more year to year fluctuations.
Visit the bureau’s Demand and Consumption Information for more information.

Table A-1. Total Annual System Productiona

Average Annual Production (MGD)
Total Population Served
Retail Population Servedc
Average Per Capita Retail Water Use (gpcd)d
Wholesale Population Served
Average Wholesale Per Capita (gpcd)e
b

FY 15-16

FY 16-17

FY 17-18

FY 18-19

100
966,600
597,400
53
369,200
107

93
952,650
610,500
50
342,100
102

97
965,250
621,200
50
344,000
108

96
965,400
631,900
48
333,500
109

Data for FY 19-20 is not developed until after the end of the fiscal year
MGD is million gallons per day
c
Retail accounts include single and multi-family residential customers, and commercial and industrial accounts
d
gpcd is gallons per capita per day
e
FY16-17, FY17-18 and FY18-19 exclude City of Tigard whose water sales agreement ended on June 30, 2016.
a

b
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