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EXECUTIVE SUMMARY
In its 2040 comprehensive plan update, Washington County added a chapter for resilience and
sustainability. This chapter supports the County’s vision to continuously improve its health,
environment, and high quality of life for current and future residents. The County is committed to
these efforts both throughout the county and among its own operations. This includes a goal to
identify, promote, and expand the use of energy efficient practices and renewable energy
resources. The policies that support this goal direct the County to collaborate with public entities
to work toward achieving mutual goals. It further directs the County to lead by example and
ensure that County staff take steps to increase energy efficiency and renewable energy, as well
as drive down greenhouse gas emissions. The implementation of this energy plan will support
County efforts to achieve its goals.
Washington County and its communities have been leaders in sustainability and energy actions
for several years. The County has made important strides in working to reduce greenhouse gas
emissions by increasing energy efficiency. Several communities have been at the forefront of
advancing clean energy technology to meet the needs of city electricity consumption. This
success has become increasingly important since the 2007 adoption of the statewide Next
Generation Energy Act, through which the state of Minnesota set out to achieve significant
reductions in greenhouse gas emissions.
Xcel Energy serves the majority of Washington County, as well as Connexus Energy, which
receives its power from Great River Energy. These utilities have recently gone public with
momentous renewable energy goals, including plans to phase out carbon emitting fuels. It is
within this energy landscape that the Washington County Energy Plan sets out to target and
initiate strategic opportunities for partnership, community collaboration, and areas for increased
County leadership to actualize goals outlined in the 2040 Comprehensive Plan regarding
renewable energy and energy efficiency.
This document outlines strategies and priorities for Washington County to continue to work
toward achieving statewide goals, and to realize goals outlined in the 2040 Washington County
Comprehensive Plan. Throughout this plan, emphasis is placed on two avenues for
accomplishing this work – county-wide collaboration, and improvements to internal County
operations.
The County-wide collaboration section explores the opportunities for partnership with and
convening of communities within the county. A handful of Washington County cities have
already made tremendous strides in advancing green technologies and decreasing greenhouse
gas emissions, including active participation in programs like GreenSteps Cities. There is value
in exploring opportunities to collaborate on projects and programs to increase the efficacy of all
initiatives for all Washington County residents.
Through the adoption and implementation of this plan, the County will set a new example for
others to follow. Its leadership is critical to paving the way for other metro counties to seek
similar efforts and work toward collective impact that supports statewide goals.
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WASHINGTON COUNTY ENERGY PLAN
In its 2040 comprehensive plan update, Washington County added a chapter for resilience and
sustainability. This chapter supports the County’s vision to continuously improve its health,
environment, and high quality of life for current and future residents. The County is committed to
these efforts both throughout the county and among its own operations. This chapter includes a
goal to identify, promote, and expand the use of energy efficient practices and renewable
energy resources. The policies that support this goal direct the County to collaborate with public
entities to work toward achieving mutual goals. It further directs the County to lead by example
and ensure that County operations takes steps to increase energy efficiency and renewable
energy, as well as drive down greenhouse gas emissions. The implementation of this energy
plan will support County efforts to achieve its goals.
This energy plan supports and is rooted in the state climate and energy goals of the Next
Goal 3: Identify, promote, and expand the use of energy efficient practices and renewable energy
resources.
Energy Efficiency & Conservation Policy
•

Policy 1: Collaborate with public entities, community
organizations, businesses within the county, and with
other counties to achieve mutual energy goals.

•

Partner with key stakeholders in the development
and implementation of a county-wide energy plan.

•

Support the use of technologies that increase the
use of local energy resources.
Continue to promote Property Assessed Clean
Energy (PACE) loans to finance energy efficiency
upgrades and renewable energy installations in
commercial buildings.
Promote equitable access to energy resources for
all.
Continue to work with regional partners to connect
and expand options for initiatives such as multimodal transportation.
Champion, adopt and implement a countywide
energy plan.

•

•
•
•
Policy 2: Lead by example in County operations to
conserve energy, use renewable energy sources in
an effective manner, and take steps to reduce
greenhouse gas emissions.

Energy Efficiency & Conservation Strategy
Support cities, townships and schools working on
conserving energy, using renewable energy, or
taking steps to reduce greenhouse gas emissions.

•

Incorporate energy conservation into existing and
new building plans by using material and
equipment to conserve energy and reduce
greenhouse gas emissions.

•

Leverage reduction of non-renewable consumption
with renewable energy sources.
Table 1 - Washington County Draft 2040 Comprehensive Plan Goals and Policies

Generation Energy Act of 2007. The plan recognizes the role of the County and its communities
to reduce greenhouse gas (GHG) emissions by continuing to make progress in decreasing
energy consumption and increasing the use of clean energy. The Next Generation Energy Act
of 2007 goals require the state to:
•
•
•

Reduce overall GHG emissions 15% by 2015
Reduce overall GHG emissions 30% by 2025
Reduce overall GHG emissions 80% by 2050
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Since 2008, Washington County Operations have achieved a 19% reduction in overall
emissions, exceeding the 2015 state goal to reduce emissions by 15%. Through its success, the
County was able to demonstrate that these goals are not only achievable, but also result in
significant cost savings. Energy reductions, through efficiency measures, resulted in a net
savings of $2.4 million between 2008 and 2016. This plan will build on the success of previous
efforts by institutionalizing energy management best practices, setting energy reduction and
clean energy targets, and collaborating with Washington County communities with similar
ambitions.
Several communities in Washington County have set climate and energy goals in their
comprehensive plans. Many have already moved forward with clean energy and strong energy
efficiency actions for their city operations. In 2016, all communities in Washington County
emitted approximately 2.4 million tons of GHGs from building and travel energy use.
Communities will need to reduce this by 732,000 tons by 2025 to achieve the state goal. As
more local governments in Washington County look to expand efforts within their communities,
the County may be able to play a role in supporting and accelerating action on a larger scale.
This plan explores opportunities for the County and public entities to collaborate and support
each other in new ways.
To achieve a 30% reduction in emissions by 2025 from 2008 levels, County Operations will
need to reduce overall emissions by 17% below 2016 levels. Buildings make up the greatest
share of emissions for the County at 71% and a larger balance of the reductions will need to
come from there. Some of the emissions targets will be met by Xcel Energy and Great River
Energy adding more renewable energy to their generation portfolios and the County will want to
focus on what it can do in addition to the efforts of the utility.
Looking ahead, Washington County can lead the way in both renewable energy and energy
efficiency innovations and commitment to identification, promotion, and acceleration of these
technologies through collaboration and greenhouse gas reductions. This plan serves as a guide
for Washington County to strategically accomplish the goals and strategies contained in its 2040
comprehensive plan.

Image depicts Hardwood Creek Library, Washington County
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COUNTY-WIDE COLLABORATION
Washington County is home to more than a quarter million people and is expected to continue
growing over the next few decades. Planning for the energy use of current and future residents
and businesses now can help curb growth of energy consumption and reduce greenhouse gas
emissions into the future. As part of its 2040 comprehensive plan update the County laid out a
policy to work with local public entities, among others, to achieve mutual energy goals.
2040 Policy: Collaborate with public entities, community organizations, businesses
within the county, and with other counties to achieve mutual energy goals.
Understanding how energy is used in the County is useful for knowing where to direct efforts
and resources. A detailed energy use profile is included in the County’s 2040 comprehensive
plan. Table 2 summarizes the energy use and associated GHG emissions. The transportation
sector represents the greatest share of energy consumed (MMBtu) and total emissions, making
up 44% of all emissions.
Energy
(MMBtu)
7,550,299
10,427,045
12,454,914

Sector
Commercial/Industrial
Residential
Transportation

GHG Emissions
(Tonnes CO2)
633,523
728,883
1,078,076

% of total
emissions
26%
30%
44%

Table 2 - Energy use and emissions by sector. Data sources: Xcel Energy 2016 Community Energy Reports,
Public Utility Commission 2016 annual reports, Minnesota Department of Transportation 2016 VMT.

Another reason to consider transportation as a priority sector is the trend of rising vehicle miles
traveled (VMT), which has steadily increased since 2013. Figure 1 illustrates the rise in total
VMT from 2006 to 2016, likely due to a population increase that has occurred in that time. A
total of 2.4 billion vehicle miles were traveled in Washington County boundaries in 2016. As the
county continues to grow, it will want to consider how to best manage increased travel to assure
there is not also a corresponding rise in greenhouse gas emissions and other air pollutants.

Washington County VMT 2006-2016
2,450,000,000
2,400,000,000
2,350,000,000
2,300,000,000
2,250,000,000
2,200,000,000
2,150,000,000
2,100,000,000
2,050,000,000
2006

2007

2008

2009
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Figure 1 – Vehicle Miles Traveled by County, 2006 to 2016. Source: Minnesota Department of Transportation
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Although transportation makes up the greatest share of emissions county-wide, that is not the
case for all communities. For instance, there are communities that have a more robust
commercial and industrial sector and may wish to focus priority strategies there. Energy use in
Washington County is largely the result of the aggregated data of the communities within it;
when cities in Washington County take steps to improve energy efficiency or increase
renewables, the County also reaps the benefits. One example of Cities taking concrete steps to
improve energy efficiency is through involvement in the Minnesota GreenSteps Cities program.
Minnesota GreenStep Cities (GSC) is a voluntary challenge, assistance, and recognition
program designed to help cities achieve their sustainability and quality of life goals. There are
currently twelve Washington County communities that participate in GSC, including: Cottage
Grove, Forest Lake, Mahtomedi, Marine on St. Croix, Oakdale, Lake Elmo, Newport, Scandia,
St. Paul Park, Woodbury, and a small portion in both Hastings and White Bear Lake. These
cities represent approximately 75% of the county’s population and have demonstrated
leadership in sustainability efforts. Many of these communities have incorporated energy and
climate goals into their 2040 comprehensive plan updates.
Together, the twelve GSC communities account for about 67% of the county’s total emissions
from building energy use and transportation. Energy data from these cities can be used to
identify the variation of energy use across communities to better support efforts to improve
efficiency and expand clean energy development.
Figure 2 demonstrates per capita emissions for building and transportation energy use by city in
comparison to the county. Many of the GSC-participating communities have lower per capita
emissions as compared to the county as whole. The greater per capita emissions appear to
occur in the smaller communities where transportation tends to be the greatest share of
emissions. Often residents of these communities will have to travel further for daily errands or
entertainment than residents in communities with a more robust commercial sector. These
smaller communities also tend to be less dense and have fewer or no transit alternatives to
available to them.

Per Capita Emissions
Washington County
GSC Totals
St. Paul Park
Cottage Grove
Hastings
Marine on St. Croix
Oakdale
White Bear Lake
Woodbury
Forest Lake
Lake Elmo
Scandia
Newport

0

5

10

15

20

25

Tons of CO2 per person
Figure 2 – Source: Xcel Energy 2016 Community Energy Reports, Public Utility Commission 2016 annual reports,
Minnesota Department of Transportation 2016 VMT, American Community Survey 5-year estimates 2016
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Figure 3 provides an analysis of the total emissions for each of the GSC-participating
communities by energy use sector. For most cities, transportation is the largest source of
emissions, which is consistent with county-wide emissions. Each of the GSC participants would
benefit from a collaborative effort to reduce emissions in the transportation sector, particularly
as the population of the county continues to grow. Residential efficiency and clean energy
actions tend to complement travel strategies in that the target audience tends to be the same.
For example, addressing EV-ready residential housing would impact travel emissions. In
communities with a significant portion of energy coming from their commercial sector,
collaborative strategies would also help increase the scale at which commercial energy
efficiency can be impacted.

Total Emissions by Sector
St. Paul Park
Mahtomedi
Cottage Grove
Hastings
Marine on St. Croix
Oakdale
White Bear Lake
Woodbury
Forest Lake
Lake Elmo
Scandia
Newport
0%

10%

20%

30%

Transportation

40%

50%

Residential

60%

70%

80%

90%

100%

Commercial

Figure 3 – Total emissions for each of the GreenStep Cities communities in Washington County by sector
Source(s): Utility consumption data (Xcel Community Energy Report, 2016), Public Utility Commission 7610 reports
from Connexus Energy, and combination Minnesota Department of Transoportation (2016) and State and Local
Energy Data or transportation (2016)

In Washington County, GreenStep City participants are leading the way on sustainability
initiatives. White Bear Lake and Oakdale have already achieved Step 4 and Step 5 (the highest
step) of the GreenStep Cities program, respectively. Most of the communities have achieved
Step 3 and stand out as sustainability leaders among Minnesota cities. Several of these
communities will include energy and/or climate in their 2040 comprehensive plan updates,
which include policies that support the state’s GHG emissions reductions goals, look for energy
saving opportunities, and continue to increase participation in solar programs like community
solar gardens. There is significant opportunity and interest in establishing a city-County
partnership to share goals and identify strategies – both between communities and the County,
and communities to other communities – to offer mutual support to achieve a desired outcome.
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Renewable Energy Opportunities
Washington County has ample local renewable resources, especially solar energy. As per the
Metropolitan Council, all metropolitan communities are required to include an element for the
protection and development of access to solar energy in their comprehensive plans.
Communities are further required to include their solar resource calculation, solar map, and
identify solar policies and implementation strategies. The rooftop generation potential in
Washington County is equal to approximately 68% of electricity consumption. Many
communities in the county have a similar resource available to them, although the percentage
varies depending on the amount of electricity consumed in each community. The State has also
mandated that 1.5% of electricity sales come from solar by 2020 and set a goal to receive 10%
of electricity sales from solar by 2030. Local governments are supporting these efforts by
enabling and encouraging rooftop solar or through participation in community solar gardens in
their communities.
Several communities in Washington
County have already moved ahead with
various solar projects. Cottage Grove will
have at least three community solar
garden sites within its community.
Oakdale has subscribed 120% of
electricity use to community solar for its
The City of Woodbury
operations. The Cities of White Bear
has subscribed to
Lake and Woodbury have both entered
community solar
into a program to assess potential rooftop
gardens equivalent to
solar installations on public facilities.
more than 60% of its
Additionally, the City of Woodbury has
subscribed to a community solar garden
electricity usage,
that generates the equivalent of 60% of
saving $57,000
city operation’s electricity usage. The
annually.
current solar garden agreement will save
the city approximately $57,000 each year
or $1.5 million over the 25-year contract.
The city is exploring options to off-set
100% of the electrical use from City
facilities with renewable energy sources
including, roof-mounted solar,
Rooftop solar potential in Woodbury. Map by Great Plains Institute.
community solar garden subscriptions,
or wind energy.
Another renewable energy source available in the county is wind. The county’s wind resource is
not as substantial as the solar resource. Using the Department of Commerce’s Wind Speed
Maps, the wind resource for the county is generally not adequate for wind turbine towers at
heights below 80 meters. However, the wind resource map uses a 500-meter resolution, so it is
not a good measure of specific sites, and there may be opportunity for behind-the-meter,
smaller wind units on a case-by-case basis.
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COUNTY-WIDE PRIORITIES
There are many opportunities for the County to work more closely with its cities, townships, and
other public entities. The GreenStep Cities participants are a great place to start to build a
network to reinforce efforts to reduce energy use and increase renewable energy. The following
lays out priorities and actions for the County to consider. Xcel Energy provides most of the
electricity to communities in Washington County. By 2025, the utility will have reduced its
emissions such that more than half (57%) of a 30% emissions reduction for Washington County
communities will come from cleaner utility electricity generation. This means that the
communities throughout the county will need to reduce emissions by approximately 18%, or
about 300,000 tons of carbon to meet the state goal of a 30% reduction in GHG emissions.
Priorities
I.
Convene GreenStep Cities participants to discuss opportunities and strategies for
collaboration.
The County is well-positioned to serve as the lead convener of cities’ representatives at least
twice each year to exchange best practices and generate ideas.
•

Designate a point person who will be responsible for convening city representatives; this
individual may also be charged with coordinating County operation efforts

•
•

Start with GreenStep City participants as initial city representatives
Identify annual outcomes based on priorities included in this plan, and priorities
determined among group members
Centralize and track progress and success of cities and the group; use GreenStep Cities
reports as an inventory of actions taken
Share successes, both with each other and externally

•
•

GreenStep Cities is a voluntary
challenge, assistance, and
recognition program to help cities
achieve their sustainability and
quality-of-life goals. More than 120
communities participate, representing
nearly 45% of the state’s population.

Structure of GreenStep Cities Program: Summary graphic of categories, best practices, and actions
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II.

Identify opportunities to partner with public entities to share, collaborate, or advance
clean energy and energy efficiency programs.

There are numerous programs and resources available to local governments to advance
clean energy and efficiency actions. While cities or the County may participate in many of
these programs individually, there may be opportunity to participate as a cohort and
increase impact.
•

•

•
•
•

III.

Partners in Energy (PiE) is a program offered by Xcel Energy to support communities in
setting specific energy targets. Applications to participate in the program are typically
open late summer and late fall. The County may choose to participate on its own, or in
partnership with other communities. Many of the cities in Washington County receive
both natural gas and electricity services from Xcel Energy.
Property Assessed Clean Energy (PACE) is a financing mechanism that allows
businesses to make energy improvements to their buildings and be paid back through a
property tax assessment. The program is designed such that energy savings are used to
pay back the loan. This program is currently managed by the St. Paul Port Authority and
run through the County; the County can promote this program directly via existing
entities and County programs working with the commercial sector as well as through
existing partnerships such as the County’s community development agency and others.
Work with public entities to identify leaders in the business community that can be
partners in advancing energy efficiency and clean energy actions.
Communicate with commercial property owners regarding their interest in participating in
an energy disclosure program.
Create a communication platform that provides energy education materials,
communications opportunities, and hosts links to programs and incentives that enable
clean energy projects (e.g., PACE, utility rebates, etc.). Use this platform to share and
highlight successful projects in communities throughout Washington County.
Support development of renewable energy resources, where appropriate.

The County could assist in facilitating various clean energy projects among communities
with shared goals both among other public entities but also of interest for County operations.
•

Collaborate with partners to:
o Identify opportunities to jointly apply for funding opportunities for clean energy
projects within the county.
o

Through the County GIS division, identify land that may be suitable for solar
development in the county and make that information available to communities.

o

Consider participating in or convening a bulk-buy program for rooftop solar. This
may be a program that is available to public entities and potentially expanded to
include the private sector.

o

SolSmart is a national designation program that recognizes local governments
that support the development of local solar markets. Achieve SolSmart
designation; encourage other public entities to also achieve designation.
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•
•

IV.

Review county zoning ordinances to identify opportunities to enable solar development
in accordance with the County’s land use authority.
Conduct solar site assessments for all County buildings or buildings in communities that
have clean energy goals. Collaborate with the public entities to share successful
implementation of such projects.
Develop a coordinated plan to reduce
transportation emissions throughout the
county.

Transportation emissions make-up the greatest share
of emissions in the county. Reducing travel emissions
will require a collaborative approach that includes the
regional government and local public entities.
•

•
•

•

•
•

Along with cities and townships, support policies to
improve transit connectivity between communities
and along commuting routes.
Work with local and regional entities to increase
public transportation ridership.
Consider the need to install electric vehicle
charging stations in strategic locations throughout
the county; be prepared for potential funding
opportunities (e.g. state grants, utility incentives).
Collaborate with communities to support and
promote electric vehicles to accelerate adoption
when feasible.
Support regional trail connections for alternative
transportation modes like biking and walking.
Explore opportunities to develop and expand
shared-autonomous vehicle programs as the
technology advances.
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COUNTY OPERATIONS
In 2011, a greenhouse gas (GHG) assessment was completed for County operations for the
study years 2008, 2009, and 2010. This assessment was expanded in 2017 to include
information from 2012, 2014, and 2016. The GHG assessment looks at how energy is used by
County operations and the associated GHG emissions. The scope of the study includes
buildings and facilities, transportation, waste, and resulting emissions. The complete study is
included as an attachment to this document. This study was developed to support the County in
its efforts to lead by example as described in the comprehensive plan.
2040 Policy: Lead by example in County operations to conserve energy, use renewable
energy sources, and take steps to reduce greenhouse gas emissions.
The table below highlights changes in emissions from 2008 to 2016. Overall emissions were
reduced by 19%, exceeding the state’s target of 15% reduction by 2015.
Base
Target
Target
2016
Actual
Year
Year
Level
Level
Change
Reduce overall GHG (tonnes)
15%
2008
2015
11,449
10,887
-19%
Reduce energy use in buildings (kBtu/sq. ft.)
10%
2008
2017
108
91
-24%
Reduce transportation energy (MMBtu)
2%
2010
2017
44,580
33,508
-26%
Table 3 - 2011 Reductions in GHG emission reductions across from 2008 to 2016. Source: 2018 County Operations
GHG Assessment
2011 Plan Targets

Buildings and facilities are the major energy users for County operations. In 2016, building
energy use accounted for 71% of the energy consumption, 62% of the associated costs, and
69% of the total GHG emissions. Liquid fuels (i.e. transportation fuels) were the next largest
energy user, making up 21% of energy consumption and 20% of both associated costs and total
GHG emissions. Solid waste and other sources (contracted services, business travel, etc.)
accounted for remaining emissions. Figure 4 illustrates the breakdown of emissions by sector, in
tonnes of GHG emissions. The graph also shows County operations saw a 19% reduction in
overall emissions during the study period.

GHG Emissions by Sector

16,000

Tonnes of GHG

14,000
12,000
Total

10,000
8,000

Buildings

6,000

Transportation

4,000

Solid waste

2,000
-00
2008

2009

2010

2011

2012

2013

2014

2015

2016

Figure 4 - Breakdown of emissions by sector in tonnes of GHG emissions. Source: 2018 County Operations
GHG Assessment
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Xcel Energy’s generation of electricity from cleaner sources of energy was the primary driver of
GHG reductions (Figure 5). Since 2008, the emissions factor (tons of CO2/MWh) for electricity
generated by Xcel improved by such a degree that nearly 50% of the emissions reduction for
County operations can be attributed solely to the utility. The remaining reductions were due to a
reduction in transportation emissions (19%) and building efficiency improvements that
accounted for 28% of the reductions. Normalized weather accounted for the remaining
reductions.

Sources of GHG Emissions Reductions
Weather
5%
Transportation
19%
Electricity emission
factors
48%

Natural gas cons.
12%

Electricity cons.
16%
Figure 5 - Drivers of GHG reductions in Washington County since 2008. Source: 2018 County
Operations GHG Assessment
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Figure 6 shows the energy consumption from the 8 largest consumers of energy (in terms of
MMBTU), which account for 88% of all energy consumed by County operations. These include:
•
•
•
•
•
•
•

Law Enforcement Center
Public Works (liquid fuels)
Central Library
Government Center
North Public Works Shop
North and South Service Centers
Environmental Center

Although two of the buildings were expanded and overall energy use increased, there was a
cumulative 12% decrease in energy consumption per square foot, using 2010 as a baseline. A
few buildings stand out as experiencing dramatic changes in energy consumption over time. For
example, in 2010, the expansion of the Law Enforcement Center was the main factor in the 25%
increase in total energy consumption for all major consumers over 2008 consumption. Similarly,
the Government Center saw the greatest decrease in energy consumption between 2008 and
2016, mostly due to improved maintenance and energy efficient equipment replacements. This
resulted in a 56% decrease in electricity consumption. The expansion of the North Public Works
Shop increased overall energy use of the building, however, it is more efficient on a square foot
basis.

Major Energy Users
60,000,000

50,000,000

Law Enforcement
Center & ramp
Public Works (liquid
fuels)
Government Center

kBtu

40,000,000

30,000,000

Central Stafford
Library
North PW Shop

20,000,000

North Service Center
South Service Center

10,000,000

Environmental Center

2008

2009

2010

2011

2012

2013

2014

2015

2016

Figure 6 - Energy consumption by largest users. Source: 2018 County Operations
GHG Assessment
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County Buildings
Buildings and facilities account for 71% of total energy consumption for County operations.
Combined, all County facilities had a significant decrease in energy consumption (kBtu/sq. ft.)
between 2008 and 2016 (-27%) with -38% from electricity and -15% from natural gas
consumption. GHG emissions for all buildings also decreased significantly from 2008 to 2016
(by 46%), due to Xcel Energy emissions factor improving and energy efficiency improvements.
Figure 7 illustrates building energy consumption between 2008 and 2016. Note that overall
energy consumption is greater in 2016 as compared to 2008, but the per square foot efficiency
has improved.
Minnesota Buildings, Benchmarking, and Beyond, B3, is a software tool available to all public
entities in the state. B3 uses building and meter information to summarize energy consumption,
costs, and carbon emissions monthly. The County currently contracts with a private entity to
enter its monthly energy data into the software. This allows the County to identify how well or
poorly buildings are performing.

Building Energy Consumption
120,000

MMBtu

100,000

Total

80,000

Buildings

60,000

Libraries

40,000

Parks

20,000
-00
2008 2009 2010 2011 2012 2013 2014 2015 2016
Figure 7 - Energy consumption by type of building users. Source: 2018 County Operations GHG Assessment

While many of the County buildings and facilities perform to high-efficiency standards, there is
opportunity with some of the poorer-performing buildings to see improvement. Table 4 includes
a list of the buildings that have the greatest opportunity for energy savings based on
performance. B3 estimates that the County could improve energy efficiency in all its buildings by
23%, saving the County $333,000 annually. The buildings in the table that are bolded are
among the largest energy users in the County and will have the greatest opportunity for
additional energy savings. That said, there may be limitations among certain buildings to the
amount of energy that could be saved. For instance, certain sections of the Law Enforcement
Center need to maintain operations 24/7 throughout the year. Similarly, the Environmental
Center must take in outside air to maintain indoor air quality standards. A couple buildings, like
the License Center, are leased by the County and would require cooperation with the building
owner to make any facility improvements.
Washington County Energy Plan, August 2018
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Actual
(kBtu/SF)

Index
Ratio

Potential
Savings
(kBtu)

Potential
Savings
($)

Environmental Center

242.17

4.75

317,000

$10,000

License Center

475.68

4.05

66,000

$1,000

Lake Elmo Park Reserve Swimming Facility

427.48

2.02

374,000

$12,000

Lake Elmo Park Reserve Modern
Campground Restroom Building

167.32

1.42

40,000

$2,000

Central Park (Stafford) Library

169.84

1.27

2,515,000

$40,000

Cottage Grove Service Center

84.25

1.19

900,000

$18,000

Law Enforcement Center

93.94

1.15

13,032,000

$177,000

Woodbury Service Center

84.18

1.14

439,000

$7,000

Government Center

65.87

1.07

1,885,000

$31,000

Forest Lake Transit Center

109.28

1.06

113,000

$1,000

Oakdale Library

115.14

1.06

438,000

$3,000

Headwaters Service Center

86.94

1.06

912,000

$13,000

Historic Courthouse

73.14

0.99

734,000

$5,000

North Shop

115.83

0.89

288,000

$8,000

Site Name

Table 4 - Index of potential savings by publicly-owned and operated buildings in Washington County. Source:
B3 data (2017)

In addition to energy efficiency, water usage is an important consideration of building and facility
functions. Water has indirect electricity uses and impacts the overall cost of operations for
buildings and grounds. Historically, the County has not tracked water usage and associated
energy consumption. Recently, water data collection was added to the B3 database for the
Government Center and the Law Enforcement Center. Over the one-year period of monitoring
water consumption, the County consumed 8,960 kGal of water at a cost of $80,615 at the Law
Enforcement Center (Figure 8); 5,306 kGal were consumed at the Government Center, costing
$26,682.

Figure 8 - Results of year-long water use monitoring. Source: Washington County (2018)
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A virtual site assessment was completed for all County buildings to identify opportunities for
solar energy systems. The seven buildings with the greatest solar resource available are
included in the table below.

Panel
Panel Capacity
Rank Generation KWh
KW
1

1,959,762.16

1,507.51

2

516,647.10

3

Name

City

Government Center

Stillwater

397.42

North Shop

Stillwater Township

505,088.87

388.53

Hardwood Creek Branch
Library

Forest Lake

4

390,909.32

300.70

R.H. Stafford Branch Library

Woodbury

5

357,626.13

275.10

Cottage Grove Service Center Cottage Grove

6

287,530.59

221.18

Newport Library Express

Newport

7

223,149.42

171.65

South Shop

Woodbury

Table 5 – Seven Washington County buildings with the highest solar potential.
Source: Great Plains Institute Assessment, 2018

Solar is not limited to rooftop installations. In some communities, surface parking areas are
being used for solar carports which can be paired with EV charging stations to increase the
clean energy benefits. Likewise, if there is underutilized land owned by the County, or land
available for purchase where placement of a renewable resource makes sense, those areas
may be considered for solar development as well. There are also opportunities to pair solar
energy systems with storage that can provide back-up power to critical facilities, adding an
element of resilience.
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County Transportation
Figure 9 shows the breakdown of energy used by different transportation types of County
employees. For emissions accounting, only the emissions from Public Works operations were
considered as direct County emissions. The chart below also includes the energy consumption
of employee commutes and contracted services. From an energy standpoint, employee
commute makes up the greatest share of transportation energy use. Emissions associated with
employee commute decreased 2% since 2008, though it has increased since 2012. Public
Works emissions decreased 11% from 2008 levels. Both contracted services and business
travel have been decreasing in energy use and associated emissions since 2010.

Transportation Energy Consumption
60,000
Employee
commute

50,000

Public
Works

MMBtu

40,000

30,000

Contracted
services

20,000
Business
travel
10,000

-00
2008

2009

2010

2011

2012

2013

2014

2015

2016

Figure 9 - Internal energy use in transportation sector for Washington County. Source: B3 data, 2018

There are currently very limited transit options available in Washington County. There are no
bus lines that serve the Government Center for employees or visitors. Metro Transit has plans in
place to build the Gold Line, a bus rapid transit line. It will run from Woodbury to downtown St.
Paul, leaving much of Washington County still without transit. Biking or pedestrian infrastructure,
to the Government Center and throughout much of the county is also limited. This serves as a
deterrent to bicycling and walking as alternative transportation modes, particularly for County
employees who frequent County facilities.
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County Waste
During the 9-year GHG study period, about 80% of the municipal solid waste (MSW) collected
county-wide was processed into refuse-derived fuel (RDF) at the Ramsey/Washington
Recycling & Energy Center in Newport, Minnesota and at Xcel Energy’s Red Wing Generating
Plant to generate electricity. The remaining MSW was deposited in numerous landfills in
Minnesota and Wisconsin. No emissions were assumed for waste that is composted or
recycled. The amount of MSW generated by the County was 7% higher in 2016 than in 2008
and the tons per full-time-equivalent (FTE) employee has stayed constant at 1.32 tons per FTE.
Waste represents 4% of total GHG emissions from County operations. Emissions include those
that result from landfilling waste (methane) and from combustion at the waste recovery facilities.
Emissions that go into the production of materials were not included in this analysis. These
emissions are likely much greater and underscore the importance of reducing overall waste to
avoid emissions both during production and at the end of any product’s useful life.
In addition, energy and waste related emissions from the Recycling & Energy Center (R&E
Center) in Newport, MN were not included in the GHG emissions analysis for County
operations. The R&E Center is a waste
processing facility located in the City of
Newport, MN, located in Washington County.
The R&E Center handles over 440,000 tons of
trash per year, recovers tens of thousands of
tons of metal for recycling, and produces fuel
used to generate electricity by Xcel Energy.
The R&E Center is owned and operated by the
Ramsey/Washington Recycling & Energy Board
(R&E Board). The R&E Board is a joint powers
board created by Ramsey and Washington
counties and includes nine elected county
commissioners: five from Ramsey County and
four from Washington County. As a joint powers
board, emissions are not reported as part of a
local government’s inventory, regardless of the
Figure 10 Waste hierarchy, Minnesota Pollution
control approach being used by the local
Control Agency
government (Source Michael Orange & ICLEI
Protocol 3.3 Joint Powers Authorities). Through the R&E Board, the two counties are exploring
new technologies to increase energy produced, create fuels, make compost, or provide
recyclable materials for manufacturing such as mixed waste processing, anaerobic digestion,
and gasification. These changes will impact future GHG emissions associated with the MSW
generated both from County operations and generated from the entire county related to the
waste management method.
Beginning in 2014, the County implemented the “Divert 70” program aimed at diverting more
waste in County operations and from employees. The program has invested in establishing and
expanding composting and recycling across County facilities. This includes providing containers
for appropriate sorting of materials providing educational resources for staff and visitors. As the
program matures, it is anticipated to result in further diversion of waste from operations.
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The County recently updated its waste management master plan, which seeks to divert 75% of
waste through recycling and composting efforts by 2030. The County also hopes to reduce
waste by 4% during the same timeframe. The master plan includes policies and strategies that
have been integrated into the 2040 comprehensive plan update. Each of these plans drive the
County to lead by example through its operations by developing and implementing innovative
waste management solutions. By leading on this effort, County staff can demonstrate that better
waste management leads to less waste, better use of organics and recyclables, and reduced
emissions.

COUNTY OPERATIONS PRIORITIES
In order to achieve a 30% reduction in GHG emissions from 2008 levels by 2025, the County
would need to successfully implement a combination of efficiency and clean energy measures
that would result in an overall reduction of GHG emissions of 17% below 2016 levels. To
achieve a 30% reduction from 2008 levels, the percent needed in each sector is:
•
•
•
•

15% reduction in building energy emissions
5% reduction in County vehicle fleet emissions
28% reduction in solid waste
29% reduction in employee commute

The total emissions for these sectors in 2016 was 14,380 tons of CO2, down 16% from 2008
(19% when employee commute is not included). By 2025 the total emissions for County
operations should not exceed 11,900 metric tons of GHG. The target reductions are based on
the proportion of emissions in each sector. If more emissions reductions are achieved in one
sector, less would be required of another. Further, electricity represents nearly half of all
emissions from County operations; these emissions will be reduced 80% by 2030 due to
changes in Xcel Energy’s generation mix. Remaining emissions reductions can be achieved
through a comprehensive approach to increase efficiency and conservation measures, addition
of renewable energy, and fuel switching for fleet vehicles. The priorities and recommended
actions are described below; a chart that illustrates the timeline is included in Attachment A.
I.

Prioritize energy reduction in budgeting and projects
• Consider the GHG emissions and energy impact of new projects; prioritize lowcarbon options.
• At the time of facility new construction or substantial renovation, consider the
adoption of sustainable building design standard

II.

Improve building energy efficiency across all buildings and facilities
• Continue to keep B3 database up to date
• Consider the designation of an individual to track B3 reports and use the software as
a building management tool
• Direct staff to set targets for individual buildings, starting with the poorest performing
buildings and those with the greatest energy consumption
• Report success of efficiency improvements, including energy and dollars saved, to
County Board
• Consider life-cycle costs when making capital investments on energy-consuming
mechanical equipment and electronics
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•
•
•
•

•
•
•

Complete an investment grade audit to identify savings opportunities for lowperforming buildings
Consider an internal effort to encourage employee behavior change to practice
energy conservation where they have control over use
Consider expanding B3 water data collection to all buildings, begin tracking
consumption and set reduction targets
Complete a water audit to identify different types of water use at each building. Look
for opportunities to save water by better understanding use, identifying possible
leaks, and determining alternative sources of water
Consider the installation of smart sensors on irrigation systems to help reduce overwatering of turf
Identify areas of managed turf that could be converted to a more beneficial
landscape that requires less water and provides stormwater management benefits
Consider opportunities to capture, store, and reuse rainwater as a substitute for
landscape watering

III.

Off-set electrical use from County facilities with renewable energy sources
• Identify renewable energy options that can save the County money and add clean
energy to the grid
a. Review opportunities to install solar energy systems on rooftops of County
facilities identified in this report
b. If financially feasible, explore community solar garden subscriptions to offset all
or a portion of remaining electricity usage
• Utilize cost savings to advance other clean energy projects for the County and/or
communities within the County
• Consider green power purchase programs (Renewable*Connect, WindSource) to
offset any remaining electricity use

IV.

Reduce emissions from County fleet
• Work with Xcel Energy to conduct a FleetCarma assessment of County vehicle fleet
to identify vehicles that are suitable for electric vehicle replacement
• Use the state’s Cooperative Purchasing Venture to procure electric vehicles and
electric vehicle supply equipment, if recommended by fleet assessment
• Explore the feasibility of using alternative fuels (e85, biodiesel) for vehicles that
cannot be replaced with electric vehicles
• Consider adding solar powered charging stations when electric vehicles are added to
the County fleet
• Identify vehicles that are over-sized for their purpose and plan to replace those with
right-sized vehicles

V.

Support alternatives for employee single-occupancy vehicle commute
• Install charging stations at County facilities to be used by employees and visitors
• Explore potential for employees to telecommute, as appropriate
• Encourage carpooling or other ride-sharing alternatives to single-occupancy vehicles

VI.

Lead waste management strategies to reduce waste and increase recycling and
composting rates
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•

•
•

VII.

The County and public entities will be leaders in internal waste reduction activities
through continuously improving their operations, in accordance with the waste
management master plan
Consider factors such as health, safety, and the environment when making
purchasing decisions
Continue to support the vision and work of the Ramsey/Washington Recycling &
Energy to get the most value out of refuse from the East Metro area to recover
energy in different ways such as from new technologies like gasification or anaerobic
digestion, reducing GHG emissions, and diverting as much as possible from landfills.

Measure and share success
• Create a dashboard and tracking system to identify and share progress toward goals
• Report energy and cost savings to County board annually
• Communicate regularly on progress and share successes via existing County
communication channels with residents and communities
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ATTACHMENT A – ACTION STEPS
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Executive Summary
Introduction: In the fall of 2010, the Washington County (County) hired a consultant team
consisting of CR Planning (which has now merged with the Great Plains Institute) and ORANGE
Environmental, LLC to prepare an energy plan for the County. An important component of the
plan was the preparation of a greenhouse gas (GHG) assessment 1 for County operations for the
Study Years, 2008, 2009, and 2010. In the summer of 2017, the County again contracted with the
same people to prepare an updated version of the energy plan including adding three additional
Study Years to the GHG assessment, 2012, 2014, and 2016. This GHG assessment (Assessment),
again prepared by ORANGE Environmental, LLC, is comprised of 2 different reports—this
Findings report and an accompanying Excel spreadsheet file that consolidated the data and
analyses necessary to generate the findings. The Excel spreadsheet file contains 17 sheets that
provide the underlying analysis for the tables and charts included herein. This most recent
Assessment replaces the prior report.
Benefits of measurement: As described by Osborne and Gaebler in their book, Reinventing
Government (1992), “If you don’t measure results, you can’t tell success from failure. If you
cannot see success, you cannot reward it. If you can’t see failure, you can’t correct it.” Every
County prepares annual operating and capital improvement budgets. A County operations
assessment is akin to the environmental budget for the County. Preparing and periodically
updating the County operations Assessment allows the County to set reduction goals and
measure success or failure in meeting those goals.
Greenhouse gas reduction targets: The 2011 Washington County Energy Plan described
numerous energy and GHG reduction targets. The following are pertinent to this Assessment:
•
Reduce energy use at County buildings by an average of 10% by 2017.
•
Reduce transportation energy use by 2% from the 2010 baseline by 2017.
•
Reduce GHG emissions consistent with the Minnesota Next Generation Energy Act. 2
Table 1 shows that the County met all possible goals by 2016.
Table 1: Washington County Energy Plan Reduction Targets
Reduction Target
Reduce overall GHG (tonnes)
Reduce overall GHG (tonnes)
Reduce overall GHG (tonnes)
Reduce energy use in buildings (kBtu/sq. ft.)
Reduce transportation energy (MMBtu)

Base Year
15%
30%
80%
10%
2%

2008
2008
2008
2008
2010

Target
Year
2015
2025
2050
2017
2017

Target
Level
11,449
9,429
2,694
108
44,580

2016
Level
10,887

Actual
Change
-19%

91
33,508

-24%
-14%

1

Greenhouse gas assessments are often called carbon baseline assessments or greenhouse gas inventories. The
terms are generally interchangeable. For clarity and simplicity, the term greenhouse gas assessment will be used
herein. In addition, this assessment includes the non-carbon-based greenhouse gas, nitrous oxide.
2
Minnesota Next Generation Energy Act of 2007 established statewide greenhouse gas reduction goals, using 2005
as a baseline, of 15% by 2015, 30% by 2025, and 80% by 2050.
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Assessment design and scopes: The Assessment must be transparent and able to be replicated,
updated, and compared with other similar baseline assessments. The Assessment methodology is
consistent with the Local Government Operations Protocol for the Quantification and Reporting
of Greenhouse Gas Emissions Inventories, produced by ICLEI— Local Governments for
Sustainability, and The Climate Registry (ICLEI Protocol). 3 Consistent with the ICLEI Protocol,
greenhouse gases are expressed in metric tons (tonnes), which equal 1,000 kilograms, or 2,204.6
pounds. It includes all pertinent and available data for the Study Years. GHG emissions serve as
a common denominator for the comparison of kilowatts, therms, and gallons of vehicular fuels
consumed; vehicle and air miles traveled; tons of municipal solid waste processed; gallons of
sanitary sewage treated; and gallons of potable water produced.
The ICLEI Protocol categorizes GHG emission sources into 3 groups called scopes as follows:
•

•
•

Scope 1: All direct GHG emissions from County operations. In addition to sources
normally categorized as Scope 1 such as consumption of liquid fuels in County vehicles
and natural gas consumption in County buildings, the County decided to also include
contractor services, official travel, and solid waste management because the County has
considerable control over these emission sources.
Scope 2: Indirect GHG emissions associated with the consumption of purchased
electricity or other energy sources not located within the County.
Scope 3: All other indirect emissions not covered in Scope 2 (i.e. employee commuting).

This Assessment uses the term sector to refer to the categories of facilities or operations where
energy is consumed or GHG emissions are generated (buildings, parks, public works, solid waste
management operations), and the term source as the type of energy consumed or process that
produces GHG emissions (electricity, natural gas, liquid and other gaseous fuels, and the
processing of solid waste).
Overall results: Table 2 provides the energy consumption, costs, and GHG emissions for the
primary sectors for all 6 Study Years, and Figures 1-6 illustrate the data via line and pie charts.
3

The greenhouse gases of carbon dioxide (CO2), nitrous oxide (N2O), and methane (CH4) are
aggregated and reported as carbon dioxide equivalents, a commonly used unit that combines
greenhouse gases of differing impact on the earth’s climate into one weighted unit. The use of the term
greenhouse gasses herein implies the carbon dioxide equivalents of these 3 key greenhouse gases. The
source information for the tables and charts included in the body of the report can be found in the detailed
tables that have been provided to the County as a technical supplement to this Assessment. County staff
provided all data that pertains to County operations unless otherwise noted. Energy consumption data for
County buildings and facilities are from the utilities and the Minnesota Buildings, Benchmarks, and
Beyond (B3) Program when available. All of the sources of data for the Assessment are transparent, fully
identified, verifiable, and reliable. They consist of County records and staff reports; utility records and
reports to the Minnesota Public Utilities Commission; internationally recognized methodologies and
published scientific papers regarding the calculation of GHG emissions; federal, state, and county
agencies (USDOT, USEPA, MNDOT, MPCA, Metropolitan Council, Metropolitan Airports Commission,
Hennepin County); and other published sources.
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Buildings and libraries account for about 2/3 of the energy consumption, the associated costs,
and GHG emissions in 2016. Public Works (liquid fuels) is the next largest category at about
20% of the energy consumption, costs, and GHG emissions. Park buildings, contracted services,
business travel, and solid waste management each account for 1-4% of the energy, costs, and
GHG emissions (Figures 1 & 2). Electricity accounts for nearly half of the 2016 GHG emissions
with natural gas and liquid fuels equally responsible for most of the rest of the emissions (Figure
2). Compared to the 2008 Base Year, GHG emissions were lower by 19% in 2016 (Table 2),
which exceeds the County GHG reduction goal of 15% by 2015. While energy consumption was
slightly higher in 2016 than in 2008, due to building expansions, energy costs were 13% lower
(Table 2). The primary reason for the seeming disparity are that energy costs per Btu for
buildings was 6% lower and for Public Works (liquid fuels) was 35% lower than in 2008.
Table 2: Energy Consumption, Costs, and Greenhouse Gas Emissions, 2008-2016
Categories

2008

Energy Consumption (kBtu):
Buildings
80,678,161
Parks
4,586,837
Public Works
31,601,972
operations
Contracted
5,991,889
services
Business travel
7,531,069
Totals
130,389,928
Per-FTE
117.4
(MMBtu)
Energy Costs:
Buildings
$1,445,963
Parks
$108,139
Public Works
$851,082
operations
Contracted
$173,976
services
Business travel
$230,129
Totals
$2,809,289
Per-FTE
$2,621
GHG Emissions (tonnes):
Buildings
9,020
Parks
503
Public Works
2,440
operations
Contracted
488
services
Business travel
556
Solid waste
463
Totals
13,470
Per-FTE
12.1
FTE
1,111

2009

2010

2012

2014

2016

Δ

From
2008

79,386,180
4,480,278

103,256,291
4,315,859

99,894,377
3,919,498

101,598,040
4,536,417

93,996,035
4,161,537

17%
-9%

28,726,190

27,622,808

27,163,515

29,320,215

28,128,712

-11%

4,154,173

11,528,176

1,256,369

1,773,115

1,902,324

-68%

6,210,606
122,957,427

6,339,081
153,062,215

3,738,661
135,972,419

4,683,268
141,911,055

3,477,298
131,665,905

-54%
1%

113.2

143.2

126.8

132.6

119.4

2%

$1,335,045
$94,233

$1,536,747
$88,974

$1,451,964
$89,372

$1,572,186
$101,304

$1,579,611
$85,947

9%
-21%

$548,414

$635,268

$813,838

$828,805

$494,593

-42%

$79,241

$267,718

$38,017

$51,729

$33,511

-81%

$165,708
$2,222,642
$2,164

$177,825
$2,706,532
$2,645

$130,310
$2,523,501
$2,471

$156,604
$2,710,629
$2,736

$91,634
$2,285,296
$2,293

-60%
-19%
-13%

8,042
470

9,833
431

8,887
377

8,956
421

7,540
329

-16%
-35%

2,220

2,131

2,110

2,271

2,159

-11%

337

943

100

142

152

-69%

459
436
11,963
11.0
1,086

468
419
14,225
13.3
1,069

276
460
12,211
11.4
1,072

346
486
12,623
11.8
1,070

257
449
10,887
9.9
1,103

-54%
-3%
-19%
-19%
-1%
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Figure 1: Energy Consumption and Costs by Sector, 2016
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Figure 2: Greenhouse Gas Emissions by Sector and Source, 2016
Contract
services
2%

Business
travel
2%

Solid waste
4%
Liquid
fuels
23%

Public
Works
operations
20%

Solid
waste
mgmt.
4%

Electricity
47%

Parks
3%
Buildings
69%

Natural
gas
26%

Normalizing the data: Three factors can have important influences on the data and prevent an
“apples-to-apples” comparison over the study period. The GHG emission rate for the local
electric utility is the biggest factor in Washington County. Secondly, variations in weather affect
energy consumption but only marginally. Finally, changes in facilities require per-sq.-ft.
comparisons to normalize the data over the study period. The result is called triple normalized
data.
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Figure 3: Energy Consumption and Costs by Sector and Source, 2008-2016
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Causes of the changes in emissions and household offsets: Xcel Energy’s emission factor was
-34% lower in 2016 than in 2005. For a true apples-to-apples comparison, Figure 5 includes
triple normalized data that predicts emissions if a) the need for heating and cooling matched the
30-year temperature “normals” for the County, b) Xcel’s emission factor remained at the 2008
Base Year level, and 3) there were no changes to facilities throughout the 9-year study period.
The chart shows that, when triple normalized, emissions would be 16% lower instead of the
“official” estimate of 19%.
The Xcel Energy GHG emission factor was the largest single factor responsible for total
emissions being lower in 2016 than in 2008 (Figure 6). It resulted in 48% of the total reduction
between 2008 and 2016. Reduced energy consumption by buildings was the next largest cause of
the reduced emissions (-16% for electricity and -12% for natural gas). The transportation sector
accounted for most of the rest of the GHG reductions (-19% of the total reductions). Solid waste
and normalized weather accounted for the remaining reductions (-6%).
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Figure 4: Actual and Triple Normalized Emissions, 2008-2016
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Figure 5: Greenhouse Gas Emissions Compared to 2008 Base Year, Actual and
Normalized, 2008-2016
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Figure 6: Causes of Greenhouse Gas Reductions, 2009-2016
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Energy efficiency improvements: According to County staff, the current management team has
created an environment of improving energy efficiency. This philosophy is carried out in both
new construction and existing building operations.
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Household offsets: Over the 9-year study period, the County’s net reductions below the 2008
Base Year’s emissions totaled about 7,600 tonnes. One way to put the value of these reductions
into perspective is to consider them offsetting household emissions. The County’s reductions
offset equivalent annual emissions from about 200 average households, about 25 per year on
average. Figure 7 illustrates this concept. For example, in 2012, the County’s emissions were
about 1,260 tonnes lower than in 2008. That is the equivalent of the average emissions from
about 33 households that year.
Figure 7: Equivalent Household Offsets of Greenhouse Gasses, 2009-2016
1,260-tonne emission reduction from
County operations in 2012 equal to
annual emissions from 33 households.
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Figure 8: Major Energy Consumers, 2008-2016
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Largest consumers of energy: Figure 8 illustrates the energy consumption from the 8 largest
consumers of energy (in terms of millions of Btus, MMBtu). The 8 largest consumers of energy
include the Law Enforcement Center, Public Works, Central Library, Government Center, North
Public Works Shops Environmental Center, South Service Center, and the North Service Center.
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Using 2010 as a base year, energy consumption in 2016 was -12% lower than in 2010 and
emissions were -23% lower.
Six of the 8 major consumers decreased energy consumption in 2016 compared to their base
years for comparison. The Government Center had the largest decrease (-58%), followed by the
liquid fuels category (-20%), and the Central Library (-17%). Most of the decrease in the
Government Center was due to improved maintenance and energy efficient equipment
replacements that resulted in a -56% decrease in electricity consumption in 2016 compared to
2008. Two of the 8 major consumers increased consumption in 2016 compared to their base
years for comparison. The North Service Center was 4% higher than in 2008 and the expanded
North Shop was 41% higher. The North Public Works Shop was replaced in 2016 with a
building that was 71% larger than the former shop. On a per-sq.-ft. basis, the expanded North
Shop was 17% more energy efficient than the shop was in 2008.
Buildings and facilities: Figure 3 tracks the changes in energy consumption and GHG emissions
for buildings, libraries, and parks over the 9-year study period. The following helps describe the
major fluctuations in the chart. Buildings (not including libraries and parks) had a major decrease
in the rate of energy consumption in 2016 compared to the 2008 Base Year (-27%) primarily
from decreased electricity use (-38%). Natural gas consumption decreased by -15% (all
percentage changes in kBtu/sq. ft.). Energy consumption increased significantly in 2010 (37%
increase over 2009) primarily due to the very large expansion of the Law Enforcement Center
(61% increase in size). The same is true in 2011 due to a jump in gas consumption at the Law
Enforcement Center, which was 22% higher in 2011 than in 2012. Using 2010 as a base year for
buildings (to account for the large increase in the LEC in 2010), energy consumption was lower
through 2016 (-8% lower) for buildings. The only major facility change was the expansion of the
North Public Works Shop in 2016 (71% increase in size).
Libraries had a -13% decrease in energy consumption between 2008 and 2016. Electricity
consumption was -13% lower and natural gas was -11% lower (all percentage changes in
kBtu/sq. ft.). A jump in gas consumption at the Central Library in 2014 compared to 2013 (86%
higher) triggered an increase in energy consumption by libraries (16% higher in 2014). The
Central library has a shared heating plant with the other half of the building that is operated by
the City of Woodbury. The building does not have separate gas meters so it is difficult to
determine with any confidence if the large fluctuation was due to County operations or
something larger for the whole central plant.
Parks had a significant decrease in electricity consumption between 2008 and 2016 (-19% drop
in kBtu/sq. ft.), which resulted in an overall decrease in energy consumption of -9% (kBtu/sq.
ft.). Combined, all County facilities had a significant decrease in energy consumption between
2008 and 2016 (-24%) with -34% from electricity and -13% from natural gas consumption (all
percentage changes in kBtu/sq. ft.).
GHG emissions for all buildings and facilities combined decreased significantly between 2008
and 2016 (-46%). Emissions from electricity consumption decreased by -55% and those from
natural gas decreased by -13% (all percentage changes in tonnes/1,000 sq. ft.). Energy efficiency
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for buildings, libraries, and park facilities improved between 2008 and 2016 by 34% for
electricity, 13% for natural gas, and 24% overall.
Transportation: County transportation includes the 4 sub-categories described below.
Normally, only the emissions from Public Works would be classified as Scope 1 emissions;
however, the County decided to also include contractor services and official travel because it has
considerable control over these emission sources. The fourth subcategory, employee commute, is
a Scope 3 emission source, so it is reported separately on Table 2. Tables 2 and Figures 1-3 show
the relative share of energy consumption, costs, and GHG emissions attributed to the
transportation sector. Overall, energy consumption and emissions were -26% lower in 2016
compared to the 2008 Base Year. As regards contracted services and official travel, energy
consumption was -68% and -54% lower respectively in 2016 compared to 2008. Emissions
associated with employee commute (a Scope 3 source) were slightly lower in 2016 than in 2008.
Solid waste management: During the 9-year study period, about 80% of the municipal solid
waste (MSW) collected countywide was processed into refuse-derived fuel (RDF) at the
Ramsey/Washington Recycling & Energy Center in Newport, Minnesota and burned at Xcel
Energy’s Redwing power plant to generate electricity (AKA negawatts). The remaining MSW
was deposited in numerous landfills in Minnesota and Wisconsin. No emissions are assumed for
waste that is composted or recycled. The amount of MSW generated has been very steady over
the 9-year study period. It was only 7% higher in 2016 than in 2008 and the tons per full-timeequivalent (FTE) employee has stayed constant at 1.32 tons per FTE. Overall costs have
increased substantially since 2008, by 149%. On a per-ton basis, processing at the Newport
Recycling & Energy Center in 2016 were 30% higher, recycling and composting are 159%
higher, and overall costs are 133% higher compared to 2008 (Table 2). 4 GHG emissions from
processing MSW remain steady at 3%-4% of total emissions for the County (Table 2).
MSW that is not reused, recycled, composted, or processed into RDF would have been
landfilled. Although the ICLEI protocol does not allow the inclusion of “avoided” emissions in
the “official” GHG totals, it is useful to see this additional value of the alternatives to landfilling.
Over the 9-year study period, avoided emissions equaled about 36% of total (“official”)
emissions. The offset of grid-generated electricity is the primary factor that accounts for
“avoided” GHG emissions. Since Xcel Energy’s GHG emission rate has decreased by 34% since
2008, so too have the negawatt value of the offsets. Also, the share of waste generated
countywide that has been processed into RDF has decreased since 2010 by 18%. As such,
avoided GHG emissions were about -63% lower in 2016 than in 2008.
Energy-Related Costs by Source: Total energy-related costs were -19% lower than in 2008
(excluding solid waste management costs). Energy reductions over the 9-year study period
resulted in a total of $2.4 million in net savings.

4

Costs associated with solid waste management are not tabulated with the costs from the other sectors (buildings,
and transportation). The data for buildings and transportation are restricted to energy-related costs. The waste
management costs include other components (e.g. recycling containers and payments to haulers), and segregating
energy-only costs is not practical.
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Takeaways: Table 3 summarizes the primary findings from the analysis (the “takeaways”).
Table 3: Takeaways
Takeaways

Findings
Section

Energy Plan Reduction Targets
“Reduce GHG emissions consistent with the Minnesota Next Generation Energy Act” (i.e. 15% reduction by
2015 from 2005 base year).” Actual County reduction is -19% from 2008 Base Year.
“Reduce energy use at County buildings by an average of 10% by 2017.” Actual County reduction is -24% by
2016 (kBtu/sq. ft.).

Exec.
Sum.
Table 1

“Reduce transportation energy use by 2% from the 2010 baseline by 2017.” Actual County reduction -14% by
2016 (MMBtu).

Scope 1 Consumption and Emissions
Overall and normalized emission trends and household effects:
The largest source in 2016: Buildings and libraries account for 71% of the energy consumption, 62% of the
associated costs, and 69% of the total GHG emissions in 2016.
The next largest source in 2016: Liquid fuel consumption in Public Works accounts for 21% of the energy
consumption, 20% of the associated costs, and 20% of the total GHG emissions in 2016.
Remaining 2016 sources: Park buildings, contracted services, business travel, and solid waste management each
account for 1-10% of the energy, costs, and GHG emissions.
Emissions by energy source in 2016: Electricity accounts for 46% of the 2016 GHG emissions with natural gas
and liquid fuels responsible for most of the rest of the emissions (26% and 23% respectively).

2.0., Fig. 1
&2

Emission reduction in 2016: Compared to the 2008 Base Year, GHG emissions were lower by -19% in 2016.

2.0., Fig. 4

Equivalent household offsets: The County’s annual GHG reductions below the 2008 Base Year totaled a net of
7,600 tonnes. On average over this 9-year period, these reductions would offset the equivalent emissions from
about 25 average County households every year. This totals to 200 households between 2008 and 2016.

2.0., Fig. 7

Normalized emission reduction in 2016: Normalized data account for changes in occupied space and variable
weather conditions, and assume no change in Xcel’s 2008 emission rate. Normalized GHG emission were -16%
lower in 2016 as in 2008.
Causes of GHG reductions:
Xcel Energy emission factor: The Xcel Energy emission factor, which was reduced annually (-34% lower in
2016 than in 2008), was the largest single factor responsible for total emissions being lower in 2016 than in 2008.
Compared to 2008, the reduced electricity emission factors resulted in 48% of the total reduction. On average
from 2008-16, Xcel’s emission factor was 2.6 times that for natural gas (tonnes per Btu).
Energy conservation: Reduced energy consumption by buildings was the next largest source of the reduced
emissions (16% for electricity and 12% for natural gas). Reduced liquid fuel consumption in the transportation
sector accounted for 19% of the total GHG reductions.
Other sources of reductions: Normalized weather accounted for the remaining reductions (5%).
Major energy consumers:
Largest energy consumers: The 8 largest consumers of energy include the Law Enforcement Center, Public
Works (liquid fuels), Central Library, Government Center, North Public Works Shop, Environmental Center,
South Service Center, and the North Service Center. In 2016 they account for 88% of the total consumption for
County operations. Using 2010 as a base year, consumption in 2016 was -12% lower than in 2010 and emissions
were -23% lower.
Drop in energy consumption in 2009: Two major sources were primarily responsible for the -7% drop in energy
consumption in 2009 compared to 2008: The Government Center (with a -17% drop in electricity consumption)
and decreased liquid fuel use by Public Works (a -13% drop).
Increase in energy consumption in 2010: The 61% expansion of the largest energy consumer, the Law
Enforcement Center, was the main factor in the 25% increase in total energy consumption for all major consumers
in 2010 compared to the 2008 Base Year.
Drop in energy consumption in 2012: Energy consumption was -7% lower in 2012 compared to the 2010 base
year for the major sources. Key reasons were the -8% drop in natural gas consumption in the Law Enforcement
Center and the -28% drop in liquid fuel consumption.
Increase in energy consumption in 2014: Energy consumption was slightly higher (2%) in 2014 compared to
2013 for the major sources. The very cold winter with heavy snowfalls likely responsible for some of the
increases.

2.0., Fig. 2

3.0., Fig. 5

4.0., Fig. 10
&6

4.0., Fig. 6

5.0., Fig. 8
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Decreased energy consumption in 2016 for 6 buildings: Six of the 8 major consumers decreased consumption
in 2016 compared to their base years for comparison. The Government Center had the largest decrease (-58%),
followed by the Liquid fuels (-20%), and the Central Library (-17% drop).
Energy efficiency at the Government Center: The Government Center has the most dramatic reduction in
energy consumption over the 9-year study period. Most of the decrease was due to improved maintenance and
energy efficient equipment replacements that resulted in a -56% decrease in electricity consumption in 2016
compared to 2008.
Increased energy consumption in 2016 for 2 buildings: Two of the 8 major consumers increased consumption
in 2016 compared to their base years for comparison. The North Service Center was 4% higher than in 2008 and
the expanded North Public Works Shop was 41% higher due to its expansion in 2016.
Energy efficiency at the North Shop: The North Public Works Shop was replaced in 2016 with a building that
was 71% larger than the former shop. In 2015 they had been working out of a trailer and it opened in 2016. On a
per-sq.-ft. basis, the expanded North PW Shop was 17% more energy efficient.
Buildings, parks, and libraries:
Reduced consumption in 2016: Buildings (the largest sector) had a major decrease in energy consumption in
2016 compared to 2008 (-27% lower) primarily from decreased electricity use (-38% lower). Natural gas
consumption decreased by -15% (all percentage changes in kBtu/sq. ft.)
Effects of LEC expansion in 2010: Energy consumption by buildings dropped somewhat in 2009 (-4% drop in
kBtu), then increased significantly in 2010 (37% increase) primarily due to the very large expansion of the Law
Enforcement Center. This was the main reason for total GHG emissions being 29% higher in 2010 than in 2008.
Energy consumption in LEC in 2011: Energy consumption by buildings increased in 2011 (8% higher than
2010). The biggest factor was a jump in gas consumption in the Law Enforcement Center. It was 22% higher in
2011 than in 2012.
Energy consumption at Central Library in 2014: Energy consumption by libraries increased in 2014 compared
to 2013 (16% higher). The biggest factor was a jump in gas consumption at the Central Library (86% higher).
Stafford Library has a shared heating plant with the other half of the building that is operated by the City of
Woodbury. The building does not have separate meters so it is difficult to determine with any confidence if it was
due to County operations or something larger for the whole central plant. Part of the reason for high gas
consumption was that 2014 had a very cold winter season.
Energy consumption in libraries in 2016: Libraries had a -13% decrease in energy consumption in 2016
compared to 2008. Electricity consumption was -11% lower and natural gas was -16% lower primarily due to the
Central Library (all percentage changes in kBtu/sq. ft.)
Energy consumption in Parks in 2016: Parks had a major decrease in electricity consumption in 2016 compared
to 2008 (-19% drop in kBtu/sq. ft.), which resulted in an overall decrease in energy consumption of -9% (kBtu/sq.
ft.).
Energy reductions for all County facilities in 2016: Combined, all County facilities (buildings, parks, and
libraries) had a significant decrease in energy consumption in 2016 compared to 2008 (-24%) with -34% from
electricity and -13% from natural gas consumption (all percentage changes in kBtu/sq. ft.).
Energy efficiency improvements in 2016: Energy efficiency for buildings, parks, and libraries in 2016
compared to 2008 improved by 34% for electricity, 13% for natural gas, and 24% overall (all percentage changes
in kBtu/sq. ft.).
Emission reductions in 2016: GHG emissions for all buildings and facilities combined decreased significantly in
2016 compared to 2008 (-46%). Emissions from electricity consumption decreased by -55% and those from
natural gas decreased by -13% (all percentage changes in tonnes/1,000 sq. ft.).

Findings
Section
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6.0., Fig. 12
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Transportation:
Emission reductions for transportation in 2016: Overall, Scope 1 emissions for the transportation sector were 26% lower in 2016 compared to the 2008 Base Year (liquid fuels, signals, contracted services, and business
travel).
Emissions from liquid fuel consumption in 2016: Liquid fuel consumption is the largest source of Scope 1
emissions, equaling 83% of all transportation emissions. Emissions in 2016 were -12% lower than in 2008.

7.0., Fig. 14

Emission increase in 2014: Emissions from liquid fuel consumption by Public Works and contracted services
were 9% higher in 2014 than in the previous Study Year, 2012. The extremely heavy snowfall in 2014 (54%
higher than the Twin Cities’ average) may have been an important factor.
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Emissions from contracted services: Emissions associated with contracted services nearly doubled in 2010
compared to the 2008 Base Year for large road maintenance contracts (93% increase). When Public Works’
emissions are combined with those from contractor services, emissions were only 5% larger in 2010 than in the
2008 Base Year. This is because contractor services comprise, on average, a relatively small portion of the overall
Public Works emission amounts (13%).
Emissions from business travel and contracted services in 2016: Business travel is the next largest category of
Scope 1 emissions (10% of transportation emissions in 2016), and contracted services comprise the remaining 6%
of emissions in 2016.
Reduced emissions from business travel and contracted services in 2016: Compared to 2008, 2016 emissions
from business travel were -54% lower, and contracted services were -68% lower.
Solid waste management:
Solid waste management: Tons of municipal solid waste (MSW) have increased slightly (by 7%) over the 9-year
study period, and the tons per FTE has remained unchanged (at 1.32 tons per FTE).
Solid waste emissions in 2016: Emissions associated with the management of solid waste generated by City
operations equaled 4% of the total County emissions in 2016. Emissions were -3% lower in 2016 than in 2008.
Avoided emissions: Waste that is not reused, recycled, composted, or processed into refuse derived fuel and
burned to generate electricity would have been landfilled. The primary factor that accounts for “avoided” GHG
emissions is the offset of grid-generated electricity. Since Xcel Energy’s GHG emission rate has decreased by
34% since 2008, so too have the negawatt value of the offsets. Also, the share of waste generated countywide that
has been processed into RDF has decreased since 2010 by 18%.
Due primarily to the above factors, avoided GHG emissions were -63% lower in 2016 than in 2008.
Over the 9-year study period, avoided emissions equaled about 36% of total (“official”) emissions.
Recycling rates: The percent recycled and composted increased from 8% in 2008 to 17% in 2016.

Findings
Section

7.0., Fig. 14

8.0., Fig. 15
- 17

Scope 3 Consumption and Emissions
Employee commute and courier services: Scope 3 emissions include employee commute and courier services.
Emissions associated with employee commute (3,494 tonnes in 2016) are large compared to the total Scope 1 and
2 emissions for County operations in 2016 (10,887 tonnes in 2016). Emissions for employee commute were
slightly lower in 2016 than in 2008 (-2% lower).

7.0. Fig. 14

Courier services constitute a very small component of the Scope 3 emissions, 1% in 2016.

Costs
Total costs were -13% lower in 2016 than in 2008, and total costs for energy in 2016 were -19% lower than in
2008. Energy reductions (excluding solid waste management) over the 9-year study period resulted in a total of
$2.4 million in net savings.
Electricity costs have consistently increased (37% higher in 2016 than in 2008) and constituted an increasing
share of total costs (35% of total in 2008 and 56% of total in 2016).

2.2., Fig. 3

Natural gas and liquid fuel costs have generally declined over the study period. Both were about -50% lower in
2016 than in 2008.
Costs for solid waste management have increased substantially. Costs were 138% higher in 2016 compared to
2008.
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1.0.

Introduction
In the fall of 2010, the Washington County (County) hired a consultant team consisting
of CR Planning (which has now merged with the Great Plains Institute) and ORANGE
Environmental, LLC to prepare an energy plan for the County. An important component
of the plan was the preparation of a greenhouse gas (GHG) assessment 5 for County
operations for the Study Years, 2008, 2009, and 2010. In the summer of 2017, the County
again contracted with the same people (Consultants) to prepare an updated version of the
energy plan including adding three additional Study Years to the GHG assessment, 2012,
2014, and 2016. This GHG assessment (Assessment), again prepared by ORANGE
Environmental, LLC, is comprised of 2 different reports—this Findings report and an
accompanying Excel spreadsheet file that consolidated the data and analyses necessary to
generate the findings. This Findings report is designed as a stand-alone document to
enable a full understanding of the Assessment without the need for reference to the
underlying spreadsheets. This most recent Assessment replaces the prior report.
Every County prepares annual operating and capital improvement budgets. This County
operations GHG Assessment is akin to the environmental budget for the County.
1.1.

Benefits of Measurement
As described by Osborne and Gaebler in their book, Reinventing Government
(1992), “If you don’t measure results, you can’t tell success from failure. If you
cannot see success, you cannot reward it. If you can’t see failure, you can’t
correct it.” GHG emissions offer a unique way to compare the effectiveness of
various energy and sustainability choices and their related costs. GHG emissions
serve as a common denominator for the comparison of kilowatts, therms, and
gallons of vehicular fuels consumed; vehicle and air miles traveled; tons of
municipal solid waste processed; gallons of sanitary sewage treated; and gallons
of potable water produced.
Preparing and periodically updating the Assessment will:
•
Enable the County to set reduction goals and measure success or failure in
meeting those goals.
•
Highlight opportunities to save resources and money.
•
Provide a baseline for estimating the effectiveness of many sustainability
measures.
•
Enable comparison with future inventories and peer counties.
•
Inform subsequent analyses, plans, and policy decisions.
•
Improve the County’s competitiveness for federal and state funding
opportunities that are targeted to counties that have taken steps to measure
and improve their energy efficiency and reduce their carbon footprints.

5

Greenhouse gas assessments are often called carbon baseline assessments or greenhouse gas inventories. The
terms are generally interchangeable. For clarity and simplicity, the term greenhouse gas assessment will be used
herein. In addition, this assessment includes the non-carbon-based greenhouse gas, nitrous oxide.
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•
•

Assist in promoting public understanding of the County’s effects on
climate change.
Serve as a model for other counties.

Experience with prior assessments indicates that important benefits often result
from the preparation process as well. It can spark common interest among the
involved County staff in understanding why energy consumption fluctuates from
year to year, it can encourage the sharing of ideas among different departments,
and it can foster a common desire to reduce emissions.
1.2.

Energy and Greenhouse Gas Reduction Targets
The 2011 Washington County Energy Plan described numerous energy and GHG
reduction targets. The following are pertinent to this Assessment:
•
Reduce energy use at County buildings by an average of 10% by 2017.
•
Reduce transportation energy use by 2% from the 2010 baseline by 2017.
•
Reduce GHG emissions consistent with the Minnesota Next Generation
Energy Act. 6
Table 1 shows that the County met all possible goals by 2016.

1.3.

Assessment Design and Scopes
The Assessment must be transparent and able to be replicated, updated, and
compared with other similar baseline assessments. To estimate GHG emissions,
this Assessment methodology is consistent with the International Local
Government Greenhouse Gas Emissions Analysis Protocol 7 produced by the
United Nations organization, ICLEI— Local Governments for Sustainability
(ICLEI),8 and The Climate Registry (ICLEI Protocol). 9 Consistent with the ICLEI
Protocol, GHG are expressed in metric tons (tonnes), which equal 1,000
kilograms, or 2,204.6 pounds. The Protocol provides guidance and emission
factors essential for estimating GHG emissions produced by energy use, fugitive
GHG emissions, and waste disposal.
The greenhouse gases of carbon dioxide (CO2), nitrous oxide (N2O), and methane
(CH4) are aggregated and reported as carbon dioxide equivalents, a commonly
used unit that combines greenhouse gases of differing impact on the earth’s

6

Minnesota Next Generation Energy Act of 2007 established statewide greenhouse gas reduction goals, using 2005
as a baseline, of 15% by 2015, 30% by 2025, and 80% by 2050.
7
Refer to http://www.iclei.org/
8
According to its website, ICLEI is an international association of local governments as well as national and
regional local government organizations that have made a commitment to sustainable development.
9
According to its website, The Climate Registry is a nonprofit organization that provides meaningful information to
reduce greenhouse gas emissions. The Climate Registry establishes consistent, transparent standards throughout
North America for businesses and governments to calculate, verify, and publicly report their carbon footprints in a
single, unified registry.

xviii

Washington County Greenhouse Gas Assessment
County Operations, 2008 to 2016

climate into one weighted unit. The use of the term greenhouse gasses herein
implies the carbon dioxide equivalents of these 3 key greenhouse gases.
Consistent with the recommendation from ICLEI, GHG are expressed in metric
tons (tonnes), which equal 1,000 kilograms, or 2,204.6 pounds.
The ICLEI Protocol categorizes GHG emission sources into 3 groups called
scopes as follows:
•

Scope 1: All direct GHG emissions from County operations. In addition to
sources normally categorized as Scope 1 such as consumption of liquid
fuels in County vehicles and natural gas consumption in County buildings,
the County decided to also include contractor services, official travel, and
solid waste management because the County has considerable control over
these emission sources.

•

Scope 2: Indirect GHG emissions associated with the consumption of
purchased electricity or other energy sources not controlled by the County.

•

Scope 3: All other indirect emissions not covered in Scope 2 (i.e.
employee commuting and courier services).

This Assessment uses the term sector to refer to the categories of facilities or
operations where energy is consumed or GHG emissions are generated (buildings,
parks, public works, solid waste management operations), and the term source as
the type of energy consumed or process that produces GHG emissions (electricity,
natural gas, liquid and other gaseous fuels, and the processing of solid waste).
The Assessment includes all pertinent and available data for the Study Years
chosen by County staff. The source information for the tables and charts included
in the body of the report can be found in the detailed tables that have been
provided to the County as a technical supplement to this Assessment. County staff
are the source for data that pertains to County operations unless otherwise noted.
All of the sources of data for the Assessment are transparent, fully identified,
verifiable, and reliable. They consist of County records and staff reports; utility
records and reports to the Minnesota Public Utilities Commission; internationally
recognized methodologies and published scientific papers regarding the
calculation of GHG emissions; federal, state, and county agencies (USDOT,
USEPA, MNDOT, MPCA, Metropolitan Council, Metropolitan Airports
Commission, Dakota County); and other published sources.
Figure 8 provides a picture of the typical assessment process as having three
stages. 10 Stage One involves the estimation of GHG emissions associated with
County activities for a single study year. The 3 main groups of activities on the
10

ORANGE Environmental developed the illustration for the city operations GHG assessment it prepared for the
City of Burnsville. It is used herein with permission from the City for illustrative purposes only.
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left side of the first graphic result in energy consumption, including energy
necessary to process solid waste generated by County operations and sanitary
sewer outflows from the entire County (the middle 3 boxes). Conversion to GHG
emissions allows these dispirit activities to be totaled for the study year.
The terms “inventory” and “baseline assessment” imply the importance of
establishing a baseline year against which future years are compared. Stage Two
involves the analysis of the changes from year to year over the entire study
period, 2005 to 2015. However, that does not tell the entire story because
conditions change from year to year, which hampers an “apples-to-apples”
comparison.
Stage Three addresses this matter by taking into account the major change factors.
The analysis adjusts the consumption data for weather variations. 11 Of course,
changes to facilities (e.g. LED lighting), new or expanded facilities, or equipment
changes (e.g. more efficient pumps or vehicles) will also affect energy
consumption. People affect consumption so the data are also reported on per-FTE,
per-capita, and per-household bases.
Finally, the analysis regarding electricity is particularly complex because Xcel
Energy’s GHG emission rates, which are in terms of tonnes per megawatt-hour
(MWh), vary over time. To normalize the data, the Assessment accounts for the 2
variables that are beyond the control of the County; namely, weather and Xcel
Energy’s emission factors. Other parts of the Assessment also describe the role of
the variables the County does control—changes to facilities and equipment.
Figure 9: Three-Stage Process for the Assessment
Stage One: Calculating Energy Consumption and Greenhouse Gas Emissions for a Single
Study Year

11

The weather normalized data are based on the Minnesota Buildings, Benchmarks, and Beyond (B3) Program.

xx

Washington County Greenhouse Gas Assessment
County Operations, 2008 to 2016

Stage Two: Analyzing Energy Consumption and Greenhouse Gas Emissions Over the
Entire Study Period

Stage Three: Normalizing Energy Consumption and Greenhouse Gas Emissions Over the
Entire Study Period

The County operations Assessment is organized into 5 main topic areas:
•

Summary of Emissions (Executive Summary) and Takeaways: The
Executive Summary provides a broad overview of the sources of the GHG
emissions and the causes of substantive changes from year to year. It
includes important tables and figures that will be referenced but not
repeated here in the main body of this report to avoid redundancy. Table 3
lists the findings that best describe conditions and changes over the study
period. Each takeaway also includes a reference to the section of the
Assessment where it is discussed.

•

Energy consumption and associated emissions (Sections 2 through 6):
These sections examine GHG emissions associated with energy
consumption (electricity and natural gas) for County buildings and
facilities. To address the issue of normalizing the data, Figure 10
highlights the important role of Xcel Energy’s declining emission factors,
and Figure 11 does the same for the less important role of weather. The
xxi
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sections both describe the data in more detail and provide explanations for
the fluctuations over time. Figures 12 and 13 focus on the largest sector,
buildings and facilities, by showing the change in energy consumption and
energy efficiency over the study period as well as the GHG emissions,
both actual and triple normalized.

2.0.

•

Transportation (Section 7): The fuels consumed for the normal
operations of the Public Works Department and by other County
departments are the primary sources of transportation emissions. Table 4
and Figure 14 also describe emissions from contractor services, official
business travel, and employee commute.

•

Solid waste management (Section 8): Since GHG emissions vary
according to how they are managed, this section looks the emissions
associated with converting most of the waste into fuel and burning it, and
then landfilling the rest. The section also provides estimates of the GHG
emissions avoided via the alternative management methods to landfilling.
Table 5 and Figures 15-17 provide the details and graphical illustrations.

Overall Results
2.1.

Minnesota Buildings, Benchmarks, and Beyond Program
The County has numerous public buildings, maintenance shops, libraries, parks,
traffic signals, etc. that consume energy. Very wisely, the County has fully
utilized the free services of the Minnesota Buildings, Benchmarks, and Beyond
Program (B3). 12 The County has entered a nearly complete record of monthly
consumption and cost data dating back to before 2008 on 46 buildings with 40
electric meters and 19 gas meters. This investment constitutes an extremely
valuable tool to evaluate whether County facilities are operating and performing
as expected. The B3 Program tool can identify buildings that would provide the
greatest return on investment from energy efficiency measures.

2.2.

Energy Consumption, Costs, and Emissions

12

In 2001, the Legislature passed a law to benchmark all public buildings in the state, which led to the
development of the B3 Program. From the Program’s website: B3 “puts the power of building energy data
in your hands. Using basic building and meter information, the online tool summarizes energy
consumption, costs, and carbon emissions in easily digestible monthly and annual reports for Minnesota
public buildings. B3 Benchmarking helps you ensure your building is operating and performing as
expected, and the tool screens buildings that would provide the greatest return on investment from any
building improvements. … B3 uses complex analyses that allow you to compare a building from four
major perspectives. This multiple-angle approach helps you identify weak buildings and gives you the
confidence that an identified poor performer is truly in need of improvement and will yield significant
returns on investment.”
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Table 2 provides the data by sector for energy consumption, costs, and the
associated GHG emissions, and Figures 1-6 illustrate the data via line and pie
charts. The fluctuations over the 9-year study period shown in the line charts are
described in more detail in the sections below devoted to each of the sectors. The
following summarizes the findings from this data:
•

Compared to the 2008 Base Year, GHG emissions were lower by 19% in
2016 (Table 2), which exceeds the County GHG reduction goal of 15% by
2015. While energy consumption was slightly higher in 2016 than in 2008,
due to building expansions, energy costs were 13% lower (Table 2). The
primary reason for the seeming disparity are that energy costs per Btu for
buildings was 6% lower and for Public Works (liquid fuels) was -35%
lower than in 2008.

•

Buildings and libraries account for more than 2/3 of the energy
consumption and the associated costs and GHG emissions in 2016. Public
Works (liquid fuels) is the next largest category at about 20% of the
energy consumption, costs, and GHG emissions. Park buildings,
contracted services, business travel, and solid waste management each
account for 1-5% of the energy and GHG emissions

•

The chart on the right in Figure 2 demonstrates the large role that
electricity plays as regards the County operations’ GHG footprint. It
accounts for nearly half of the 2016 GHG emissions with natural gas and
liquid fuels equally responsible for most of the rest of the emissions.

•

Compared to the 2008 Base Year, GHG were lower by 19% in 2016
(Figures 5 & 6), which exceeds the County GHG reduction goal of 15%
by 2015.

•

Total energy-related costs were -19% lower in 2016 than in 2008, and
total costs for energy in 2016 were -19% lower than in 2008. Energy
reductions (excluding solid waste management) over the 9-year study
period resulted in a total of $2.4 million in net savings.

•

Electricity costs have consistently increased (37% higher in 2016 than in
2008) and constituted an increasing share of total costs (37% of total in
2008 and 62% of total in 2016).

•

Natural gas and liquid fuel costs have generally declined over the study
period. Both were about -50% lower in 2016 than in 2008 and constituted
decreasing share of total costs.

•

Natural gas and liquid fuel costs have generally declined over the study
period. Both were about -50% lower in 2016 than in 2008.
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3.0.

Normalizing the Data
In order to obtain a more accurate “apples-to-apples” picture of the energy consumption
and GHG emissions associated with energy consumption, it is valuable to screen out
factors that affect consumption and emissions but are beyond the control of the County;
namely, weather and the GHG emission factors for the electric utilities. Weather does not
have a significant effect overall but utility emission factors are very important since
electricity consumption is the dominant source of emissions for County operations (46%
of total emissions in 2016, Figure 2). Also, changes in facilities require per-sq.-ft.
comparisons to normalize the data over the study period. The result is called triple
normalized data.
3.1.

Utility Emission Factors
Whenever electricity consumption is included in a particular analysis, the changes
in utility emission factors play a significant role. For this reason, the percent
change in GHG emissions will not track exactly with consumption changes
between study years.
As mentioned above, the GHG emissions associated with electricity generation
vary over time according to a variety of factors, most importantly type of
generating facility, fuel mix, and percent of renewable and nuclear generation. In
addition, utilities purchase electricity from other generators, which can have very
different GHG emission rates. As such, the calculation of annual GHG emissions
depends on both the consumption data, which is in kilowatt-hours (kWh), and the
emission factor that year. 13
The left chart in Figure 10 graphs Xcel’s GHG emission rates from 2005 to 2016.
The 2015 rate was -34% lower than the 2008 rate. In other words, a MWh of
electricity consumed since 2008 produced a smaller amount of GHG than in 2008.
The normalization process involves disclosing the electricity-related emissions
that would have occurred had Xcel Energy not reduced its emission factor.
Calculating the GHG emissions associated with natural gas consumption is much
more straightforward because of the relative consistency of the characteristics of
natural gas distributed by Xcel Energy and its combustion. Multiplying
consumption data by the standard emission factor yields GHG emissions. It’s also
important to consider GHG emissions on an energy basis. The second chart in
Figure 9 shows that, even though Xcel’s emission rates are going down, the 20082016 average produces 2.6 times more GHG per Btu than natural gas.

13

In mid 2017, Xcel Energy provided revised CO2 emission factors back to 2005. These revised figures resulted in
GHG emission factors that were from 3-5% lower in the earliest years, to 16% lower in 2016. This accounts for the
change seen in this analysis compared to the original one completed in 2011.
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Figure 10: Utility Emission Factors
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3.2.

Normalizing for Weather
Heating degree days (HDD), are measures of how much (in degrees), and for how
long (in days), outside air temperature was lower than a specific base temperature
(65 degrees). They are used for calculations relating to the energy consumption
required to heat buildings. Cooling degree days (CDD) are a measure of how
much (in degrees), and for how long (in days); outside air temperature was higher
than a specific base temperature (65 degrees). They are used for calculations
relating to the energy consumption required to cool buildings. 14 Figure 10 shows
the “departure” figure, which equals the percentage that the actual number of
degree-days varied from the 30-year “normal” for the County. 15
Figure 11 shows that, with the exception of 2004, all summers had heating degree
days that were higher than the 30-year norm. Winters in 2008, 2013, and 2014
were much colder than the 30-year norm and those in 2006, 2012, and 2015 were
significantly milder. The other years did not vary significantly from the 30-year
normal.

14

Source: MN Dept. of Natural Resources: http://www.dnr.state.mn.us/climate/historical/energy.html

15

From the NOAA National Climate Data Center: “In the strictest sense, a “normal” of a particular variable (e.g.,
temperature) is defined as the 30-year average. For example, the minimum temperature normal in January for a
station in Chicago, Illinois, would be computed by taking the average of the 30 January values of monthly averaged
minimum temperatures from 1981 to 2010. Each of the 30 monthly values was in turn derived from averaging the
daily observations of minimum temperature for the station. In practice, however, much more goes into NCDC’s
Climate Normals product than simple 30-year averages. Procedures are put in place to deal with missing and suspect
data values. In addition, Climate Normals include quantities other than averages such as degree days, probabilities,
standard deviations, etc. Climate Normals are a large suite of data products that provide users with many tools to
understand typical climate conditions for thousands of locations across the United States.” Source:
http://www.ncdc.noaa.gov/data-access/land-based-station-data/land-based-datasets/climate-normals/1981-2010normals-data
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The chart also shows how snowfall varied from the Twin Cities average of 45.3
inches. Snowfall levels in 2011, 2013, and 2014 were significantly higher than
that average. Heavy snowfalls will increase liquid fuel consumption for
snowplows and natural gas consumption in the County’s garages because heat
escapes every time the garage doors open due to increased snowplow activity. To
normalize energy consumption data for weather, the Assessment relied on the
calculations for each County building in the B3 Program.
Figure 11: Heating and Cooling Degree Days and Snowfall Compared to 30-Year
Normals (normal equals 0%)
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3.3.

Triple Normalizing for Changes to Facilities
Weather and utility emission rates are change factors that are beyond the County’s
control. The County does control the other factor important for normalization—
new and expanded buildings and operations. To provide a more complete applesto-apple comparison and to “back-cast” to 2008 and 2009, the normalized
emissions assume the LEC/Courthouse/ramp and the Environmental Center were
in existence in 2008 and 2009 at their current sizes and consuming energy at the
average of their 2010 and 2011 levels. To account for the 71% increase in the size
of the North Public Works Shop in 2016, the triple normalized data assume the
same energy consumption per sq. ft. in 2016 is applied to the former size of the
building, not the expanded size.
In order to measure change in emissions that are due to Xcel Energy’s reduced
GHG emission rate, the figures from 2009-2016 show the change in emissions
that would have resulted had the emission rate in the 2008 Base Year remained
constant.
While the “official” emissions figure for 2016 is 19% lower than the 2008 Base
Year, when triple normalized, 2016 emissions were 16% lower than the 2008
Base Year (Figures 5 & 6).
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4.0.

Causes of the Changes in Emissions and Household Offsets
4.1.

Causes of the Changes in Emissions
The Xcel Energy GHG emission factor, which was reduced annually (-34% lower
in 2016 than in 2008), was the largest single factor responsible for total emissions
being lower in 2016 than in 2008. It resulted in the reduction of 13,180 tonnes
between 2008 and 2016, which equals 48% of the total reduction. Reduced energy
consumption by buildings was the next largest cause of the reduced emissions; it
was -16% lower for electricity consumption and -12% lower for natural gas. The
transportation sector accounted for most of the rest of the GHG reductions (-19%
of the total reductions). Solid waste and normalized weather accounted for the
remaining reductions (-6%).

4.2.

Energy Efficiency Improvements
According to County staff, the current management team has created an
environment of improving energy efficiency. This philosophy is carried out in
both new construction and existing building operations:
Earlier new construction efforts include:
•
White thermoplastic overlay to help reflect the sun’s heat
•
Use of natural day lighting
•
Condensing boilers
•
Variable frequency drives on larger equipment
•
High efficiency motors
•
Occupancy sensors and lighting controls
Advances in recent new construction include:
•
High efficiency condensing boilers
•
LED lighting throughout
•
True daylight harvesting
•
Energy recovery units in open service bays
•
Environmentally conscience finishes
•
Advanced lighting controls
•
Direct-drive motors
•
Use of in-floor heating loops to reduce heating loads
•
Frequency drives on all HVAC equipment
Efforts taken in the day-to-day operations of existing structures include:
•
All replacement equipment is of the highest efficiency
•
Great effort was given to develop a preventative maintenance program that
helps keep older equipment running efficiently
•
Staged replacement of high pressure sodium lamps with LED; a recent
project had seen a return on investment of under 2 years
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•
•
•

Adherence to developed heating/cooling set points policy
Leveraging the knowledge of highly skilled contractors and in-house
technicians
Remodeled space has been designed to take advantage of daylighting

Along with all these efforts is the desire to have the majority of buildings
maintained by Building Services enrolled in the Energy Star program.
4.3.

Household Offsets
Over the 9-year study period, the County’s net reductions below the 2008 Base
Year’s emissions totaled about 7,600 tonnes. One way to put the value of these
reductions into perspective is to consider them offsetting other emissions. The
Regional Indicator Initiative project provides data including the average
household emissions for 9 outer-ring suburbs in the Twin Cities for 7 years. 16
That data was used to estimate that the County’s reductions offset the equivalent
average annual emissions from about 200 households, about 25 per year on
average. Figure 7 illustrates this concept. For example, in 2012, the County’s
emissions were about 1,260 tonnes lower than in 2008. That is the equivalent of
the average emissions from about 33 households that year.

5.0.

Largest Consumers of Energy
Figure 8 charts the 8 largest consumers of energy (in terms of kBtus). The following
summarizes some “takeaways” based on the results:

16

•

The 8 largest consumers of energy include the Law Enforcement Center, Public
Works (liquid fuels), Central (Stafford) Library, Government Center, North
Public Works Shops Environmental Center, South Service Center, and the North
Service Center. In 2016 they consumed 88% of the total consumption for County
operations. Using 2010 as a base year, consumption in 2016 was -12% lower than
in 2010 and emissions were -23% lower.

•

Two major sources were primarily responsible for the -7% drop in energy
consumption in 2009 compared to 2008: The Government Center (with a -17%
drop in electricity consumption) and decreased liquid fuel use by Public Works (a
-13% drop).

•

The 61% expansion of the largest energy consumer, the Law Enforcement Center,
was the main factor in the 25% increase in total energy consumption for all major
consumers in 2010 compared to the 2008 Base Year.

Source: http://www.regionalindicatorsmn.com.
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6.0.

•

Energy consumption was -7% lower in 2012 compared to the 2010 base year for
the major sources. Key reasons were the -8% drop in natural gas consumption in
the Law Enforcement Center and the -28% drop in liquid fuel consumption.

•

Energy consumption was 2% higher in 2014 compared to 2013 for the major
sources. The Stafford Library experienced a 31% increase in energy consumption
compared to 2013 and an 86% increase in natural gas consumption. The very cold
winter of 2014 is one likely cause for the increases.

•

Six of the 8 major consumers decreased consumption in 2016 compared to their
base years for comparison. The Government Center had the largest decrease
(-58%), followed by the liquid fuels category (-20%), and the Central Library
(-17%).

•

Two of the 8 major consumers increased consumption in 2016 compared to their
base years for comparison. The North Service Center was 4% higher than in 2008
and the expanded North Shop was 41% higher.

•

The North Public Works Shop was replaced in 2016 with a building that was 71%
larger than the former shop. In 2015 staff had been working out of a trailer. On a
per-sq.-ft. basis, the expanded North Shop was 17% more energy efficient than
the shop was in 2008.

•

The Government Center has the most dramatic reduction in energy consumption
over the 9-year study period. Most of the decrease is due to improved
maintenance and energy efficient equipment replacements that resulted in a -56%
decrease in electricity consumption in 2016 compared to 2008.

Buildings and Facilities
This section of the Assessment focuses on energy consumption (electricity and natural
gas) and the associated GHG emissions for County buildings, including park and library
facilities. 17
Table 1 lists the energy consumption, costs and the associated GHG emissions for the
buildings sector. Figure 12 graphs that data, and Figure 13 illustrates the electricity and
natural gas shares of that consumption and the resultant emissions on a per-sq.-ft. basis.

17

The Ramsey/Washington Recycling & Energy Center at 100 Red Rock Rd. in Newport, Minnesota is not directly
operated by either Washington or Ramsey counties and instead through a separate board. Policies or strategies
established in official plans by the two counties are not necessarily applicable to the facility and its operations. Since
neither county has substantive control over the facility, the facility is not included in either county’s inventory of
facilities and, thus, not included in this Assessment.
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Figure 12: Energy Consumption and Emissions by Buildings and Facilities, 2008-2016
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Figure 13: Energy Sources and Emission Rates for Buildings and Facilities, 2008-2016
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The following summarizes the findings:
•

Buildings (not including libraries and parks) had a major decrease in energy
consumption in 2016 (-27%) compared to the 2008 Base Year primarily from
decreased electricity use (-38%). Natural gas consumption decreased by -15% (all
percentage changes in kBtu/sq. ft.).

•

Compared to 2008, energy consumption by buildings dropped somewhat in 2009
(-2% drop in kBtu), then increased significantly in 2010 (37% increase) primarily
due to the very large expansion of the Law Enforcement Center. This was the
main reason for total GHG emissions being 29% higher in 2010 than in 2008.

•

Energy consumption by buildings increased again in 2011 (8% higher than 2010).
The biggest factor was a jump in gas consumption in the Law Enforcement
Center. It was 22% higher in 2011 than in 2012.

•

The South Shop had a spike in gas consumption in 2011, almost twice the
previous year. Snowfall in 2011 was much higher than average. More snow
equates to more times the overhead doors are opened, which cools the space to
outside temp and then requires reheating to the set point.
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7.0.

•

Using 2010 as a base year for buildings (to account for the large increase in the
LEC in 2010), energy consumption was lower through 2016 (-8% lower). The
only major facility change was the expansion of the North Public Works Shop in
2016 (71% increase in size).

•

Energy consumption by libraries increased in 2014 compared to 2013 (16%
higher). The biggest factor was a jump in gas consumption at the Central Library
(86% higher).

•

Libraries had a -13% decrease in energy consumption between 2008 and 2016.
Electricity consumption was -13% lower and natural gas was -11% lower (all
percentage changes in kBtu/sq. ft.).

•

Parks had a significant decrease in electricity consumption between 2008 and
2016 (-19% drop in kBtu/sq. ft.), which resulted in an overall decrease in energy
consumption of -9% (kBtu/sq. ft.).

•

Combined, all County facilities had a significant decrease in energy consumption
between 2008 and 2016 (-24%) with -34% from electricity and -13% from natural
gas consumption (all percentage changes in kBtu/sq. ft.).

•

GHG emissions for all buildings and facilities combined decreased significantly
between 2008 and 2016 (46%). Emissions from electricity consumption decreased
by -55% and those from natural gas decreased by -13% (all percentage changes in
tonnes/1,000 sq. ft.).

•

Energy efficiency for buildings and park facilities improved between 2008 and
2016 by 34% for electricity, 13% for natural gas, and 24% overall.

Transportation
Table 4 and Figure 14 show the energy associated with the 4 transportation subcategories described below. Normally, only the emissions from Public Works would be
classified as Scope 1 emissions However, the County decided to also include contractor
services and official travel because it has considerable control over these emission
sources. The fourth subcategory, employee commute, is a Scope 3 emission source, so it
is reported separately on Table 2.
Because Minnesota transportation fuels currently come from North Dakota shale oil
(25%) and Alberta tar sands oil (75%), the “upstream” GHG emissions (emissions in the
production of the fuel) are much higher than the US average (85% higher for gasoline
and 99% higher for diesel). This is because this heavy crude requires more energy to
extract and refine it. Since the end result is a chemical product that is identical to that
produced through refining of lighter crude oil (it has the same carbon content no matter if
it came from light or heavy crude), the ICLEI Protocol emission factors are retained for
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this analysis because only vehicle emissions are included in this assessment. If the full
lifecycle emissions were counted, Minnesota fuels would be 16-17% higher than the
national average. 18
Table 4: Energy Consumption, Transportation Sector, 2008-2016
Category
(MMBtu)
Scope 1:
Public
Works
Contracted
services
Business
travel
Total
Scope 3:
Employee
commute
Courier
services
Total

2008

2009

%

2010

%

2012

%

2014

31,602

28,726

-9%

27,623

-4%

27,164

-2%

29,320

5,992

4,154

-31%

11,528

178%

1,256

-89%

7,531

6,211

-18%

6,339

2%

3,739

45,125

39,091

-13%

45,490

16%

48,055

46,609

-3%

45,880

178

229

29%

48,233

46,838

-3%

%

Since
2008

2016

%

8%

28,129

-4%

-11%

1,773

41%

1,902

7%

-68%

-41%

4,683

25%

3,477

-26%

-54%

32,159

-29%

35,777

11%

33,508

-6%

-26%

-2%

43,159

-6%

45,955

6%

46,909

2%

-2%

187

-18%

130

-30%

159

22%

407

156%

129%

46,066

-2%

43,290

-6%

46,113

7%

47,316

3%

-2%

Figure 14: Energy Consumption for the Transportation Sector
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Overall, Scope 1 emissions for the transportation sector (liquid fuels, signals, 19 contracted
services, and business travel) were -26% lower in 2016 compared to the 2008 Base Year.

18

Sources: Personal communications with Dane McFarlane, 5/26/16; and “Electric Vehicles Provide
Large GHG Reductions in Minnesota,” Dane McFarlane, Great Plains Institute, downloaded 5/3/16:
http://www.betterenergy.org/blog/electric-vehicles-provide-large-ghg-reductionminnesota#sthash.05MuawY9. Mr. McFarlane’s work utilized the Argonne National Laboratory’s GREET
Lifecycle Model, https://greet.es.anl.gov/
19

Only a tiny percentage of the overall GHG emissions stem from County-owned signals and signs. According to
County staff, the County owned 57 traffic signals in 2010. As of December 2017, the County now owns 78 traffic
signals (although the County only pays the electricity bills for a relatively small number of those 78 signals due to
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Included in this sector is fuel consumption for private companies that Public Works hired
to perform services that are a normal part of Public Works operational responsibility (e.g.
snow plowing, street sweeping, seal coating, tree trimming, etc.). Liquid fuel
consumption by Public Works was 9% higher in 2014 than in the previous 2012 Study
Year. The extremely heavy snowfall in 2014 (54% higher than the Twin Cities’ average)
may have been an important factor.
Compared to 2008, 2016 energy consumption from contracted services was -68% lower.
Figure 14 shows the jump in 2010. Energy consumption nearly doubled in 2010
compared to the 2008 Base Year due to large road maintenance contracts (93% increase).
Official travel is the next largest category of Scope 1 emissions (10% of transportation
emissions in 2016). The County provided data regarding vehicle miles traveled and for
air travel. Compared to 2008, 2016 emissions from official travel were -54% lower.
Emissions associated with employee commute (a Scope 3 source) were slightly lower in
2016 than in 2008 (-2% lower).
8.0.

Municipal Solid Waste, Recycling, and Composting
The County and the cities within it have an “open” policy for the management of
municipal solid waste (MSW), which means that numerous haulers are licensed to collect
waste materials within the County. Although the haulers under contract to the County
provided MSW amounts for County operations from 2008 to 2010, they did not for the
subsequent study years. As such, the MSW estimates for 2012, 2014, and 2016 study
years are based on past data of cost per ton and tons per FTE. Since the GHG emissions
from the management of MSW comprise a small percentage of the County’s total
emissions (about 4%), any inaccuracies in the estimates of the MSW amounts will be
well within the margin of error of the total emission amounts.
GHG emissions for MSW depend on how the waste was managed. The Assessment used
the waste certification reports the County filed with the Minnesota Pollution Control
Agency to determine how countywide MSW was managed. During the 9-year study
period, about 80% of the MSW collected countywide was processed into refuse-derived
fuel (RDF) at the Ramsey/Washington Recycling & Energy Center in Newport,
Minnesota and burned at Xcel Energy’s Redwing power plant. 20 Some recyclables are
recovered there, and RDF rejects and some of the MSW are transferred unprocessed to
landfills. The Assessment includes the GHG emissions associated with the burning of the

agreements with cities and townships). The County added 3 additional Driver Feedback Signs since 2010, for a
current total of 12 such signs.
20
The Ramsey/Washington Recycling & Energy Center at 100 Red Rock Rd. in Newport, Minnesota is not directly
operated by either Washington or Ramsey counties and instead through a separate board. Policies or strategies
established in official plans by the two counties are not necessarily applicable to the facility and its operations. Since
neither county has substantive control over the facility, the facility is not included in either county’s inventory of
facilities and, thus, is not included in this Assessment.
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RDF fuel. GHG emissions from processing MSW remain steady at 3%-4% of total
emissions for the County (Table 2).
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Table 5: Solid Waste Management, 2008 to 2016
Waste
Management
Method
Total MSW
(tons) 1, 2
MSW to
RDF
Recycled
at RDF
facility
Landfilled
Total emissions
(tonnes)
Recycling
program (tons) 2
Composting
(tons) 3
Totals

2008
#
1,349

2009

Net
Cost

#

$71,180

1,319

Net Cost
$86,062

2010
#
1,298

Net Cost
$88,241

2012
#
1,317

Net Cost
$90,998

2014
#

Net Cost

1,346

$114,147

2016
#
1,325

957

1,000

1,069

1,029

1,030

863

-00

43

42

44

41

27

392

276

187

244

275

434

463

436

419

460

486

449

123

1,472

$31,617

112

$102,797 1,431

$40,927

$126,989

113

1,411

$33,093

$121,334

97

1,413

$34,345

$125,342

Net Cost
$91,167

143

$102,819

206

$152,518

8

$12,868

40

$12,304

1,498

$229,833

1,572

$255,988

1.32
1.32
1.32
1.32
1.32
1.32
Tons per FTE
Percent recycled
8%
11%
11%
10%
13%
17%
and composted
Avoided GHG
389
380
354
348
436
431
emissions
(tonnes) 4
Notes:
Municipal solid waste (MSW) from County operations is processed into refuse-derived fuel (RDF) at the Ramsey/Washington Recycling
1
& Energy Center in Newport and then burned in Xcel Energy’s Redwing power plant. The RDF facility also separates some residual
recyclables and landfills RDF rejects.
2
Data include County owned and leased offices and facilities including, libraries, parks, and rented office spaces.

3

The GHG released during composting is considered biogenic, not anthropogenic, so is not considered in greenhouse gas calculations.

4

MSW that is not reused, recycled, composted, or processed into refuse derived fuel (RDF) and burned to generate electricity would have
been landfilled. These amounts are estimates of the GHG emissions avoided by not landfilling the waste.

The remaining MSW is deposited in numerous landfills in Minnesota and Wisconsin. No
emissions are assumed for waste that is composted or recycled. 21 The emission rates take
into account the percent of methane recovery at landfills and waste composition. Table 5
lists the tons by waste management method and the associated GHG emissions. It shows
that the amount of MSW generated has been very steady. It was only 7% higher in 2016
than in 2008 and the tons per full time equivalent (FTE) employee has stayed constant at
1.32 tons per FTE.
The County has increased the amounts of waste that are recycled and added composting
in 2014. As a result, the percent of recycled and composted waste has steadily increased
from 8% in 2008 to 17% on 2016 (Table 5 and Figure 15).

21

According to the ICLEI Protocol, the GHG released during composting is considered biogenic, not anthropogenic,
so is not considered in greenhouse gas calculations. Emissions associated with recycling waste are captured via the
energy used to collect, process, and market the materials so they are not included in this Assessment.
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Overall costs have increased substantially since 2008, by 149%. On a per-ton basis, costs
at the Newport Recycling & Energy Center in 2016 are 30% higher, recycling and
composting are 159% higher, and overall costs are 133% higher (Figure 16).22
Figure 15: Solid Waste Management Amounts and Costs, 2008 to 2016
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Figure 16: Per-Ton Costs, 2008 to 2016
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Municipal solid waste (MSW) that is not reused, recycled, composted, or processed into
RDF would have been landfilled. Although the ICLEI protocol does not allow the
inclusion of “avoided” emissions in the “official” GHG totals, it is useful to see this
additional value of the alternatives to landfilling. 23

22

Costs associated with solid waste management are not tabulated with the costs from the other sectors (buildings,
and transportation). The data for buildings and transportation are restricted to energy-related costs. The waste
management costs include other components (e.g. recycling containers and payments to haulers), and segregating
energy-only costs is not practical.
23
The methodology is to calculate the emissions from grid-generated electricity that was replaced by RDF-generated
electricity (aka negawatts), then subtract the results from the actual emissions to get net emissions. The difference
between these net emissions and the theoretical case where 100% of the waste has been landfilled instead provides
the “avoided” emissions.
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Figure 17 graphs estimates of the GHG emissions avoided by not landfilling 100% of the
waste (the dashed red line). Waste that is processed into RDF generates electricity that
offsets the need for grid-generated electricity (aka negawatts). The green line shows the
net emissions avoided (as negative tonnes). This offset of grid-generated electricity is the
primary factor that accounts for “avoided” GHG emissions. Since Xcel Energy’s GHG
emission rate has decreased by 34% since 2008, so too have the negawatt value of the
offsets. Also, the share of waste generated countywide that has been processed into RDF
has decreased since 2010 by 18%. Due primarily to these factors, avoided GHG
emissions were about -63% lower in 2016 than in 2008. Over the 9-year study period,
avoided emissions equaled about 36% of total (“official”) emissions.
Figure 17: Avoided Greenhouse Gas Emissions
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