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EXECUTIVE SUMMARY
The purpose of the Sustainability Master Plan (SMP) is to provide a “roadmap” with an
implementation plan for the City of Sioux Falls (City) to achieve a clearly defined set of
sustainability goals. A city-wide, representative planning approach was used to create a plan
that has enterprise-wide endorsement. An organizational strategy that is grounded in
sustainability seeks to balance the triple bottom line of economic, social and environmental
aspects to improve mission performance. The intersection of People, Prosperity, and Planet
represents “sustainability” for the City of Sioux Falls as reflected in Figure ES-1.
The City chose to embark on a planning process that
included a comprehensive stakeholder input component
to tailor the SMP to the City’s specific goals and
objectives and secure community endorsement of the
outcomes. The City, with assistance from SAIC,
formulated two stakeholder groups – the Steering and
Implementation Team (SIT) [internal City stakeholder
interests] and the Core Sustainability Team (CST)
[external community stakeholder interests].
The first critical step in the planning process was to
Figure ES-1. Triple Bottom Line
identify the mission statement for the SMP. The
mission statement represents the purpose of the
SMP and the framework or context which the strategies for the SMP are to be formulated. The
finalized mission statement for the SMP is as follows:

“Working together, we will promote a vibrant community
through the innovative and wise use of our resources.”
Following the development of the mission statement for the SMP, the SIT, with input from the
CST, identified the following six Focus Areas.


Waste Minimization



Water Resources



Energy



Transportation



Built & Natural Environment



Community Vitality
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The relationship of the of the focus areas to the overall framework of the SMP is represented in
the Figure ES-2.

Figure ES-2. Sustainability Master Plan Framework
To provide specific boundaries for each of the focus areas, the SIT, with input from the CST,
developed a definition for each of the various focus areas through a series of working sessions.
Each of the focus areas and their respective definitions are provided in the table below.
Table ES-1
Sustainability Focus Area Definitions
Focus Area

Definition

Waste Minimization

Improve community health and safety by providing programs, education and
leadership to: reduce waste generation; increase innovative waste diversion
programs; and appropriately manage toxic and hazardous materials.

Water Resources

Wisely manage local and regional water, wastewater and storm water to create a
high quality, sustainable system.

Energy

Utilize clean, efficient and reliable energy for the city and community as a whole.

Transportation

Provide an efficient, multi-modal and cost-effective transportation system that
offers increasingly clean measures for all users.

Built and Natural
Environment

Promote sustainable land use and development to manage growth while
conserving the environment and natural resources.

Community Vitality

Promote health and wellness by encouraging businesses, government agencies,
non-profits and individuals to improve the community’s triple bottom line.
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Next, specific goals for each of the focus areas were developed through working sessions with
the SIT and feedback from the CST. These goals are listed below.

Waste Minimization
1) Increase the existing waste diversion rate from an estimated 28% to 35% by 2016.
2) Reduce landfill disposal per capita by 15% by 2015 for the entire regional wasteshed.
3) Determine the City of Sioux Falls existing recycling participation rate and establish a
minimum participation rate of 75% by 2016.
4) Shorten LFG projected GHG impacts by at least 5 years by enhancing waste degradation
and LFG recovery/capture.
5) Increase the City’s hauler recycling goal from 12% in 2008 to 25% by 2017.

Water Resources
1) Reduce by 10% the five year average of total gallons of wastewater volume generated per
capita by 2022.
2) Reduce by 10% the five year average electrical kW hours consumed per million gallons of
potable water produced by 2022.
3) Reduce nutrient discharges of phosphate and nitrate emissions from wastewater treatment
by 50% by 2025.
4) Evaluate the City’s subdivision ordinance by 2017 to foster Low Impact Development.
5) Improve water quality in Big Sioux River in the Sioux Falls watershed to meet state water
quality standards by 2025.

Energy
1) Decrease GHG emissions from City government activities by 50% by 2017.
2) Decrease GHG emissions for the non-governmental community activities by 10% by 2017.
3) Displace 3% to 5% of total energy consumption for city operations from the existing mix of
energy fuel sources with renewable energy sources by 2017.
4) Foster growth of renewable energy through implementation of at least two public-private
partnership projects and transactions by 2017.
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Transportation
1) Reduce fuel consumption by the City’s heavy duty diesel vehicles by 10% by 2015 and
light duty vehicles by 20% by 2015.
2) Reduce vehicle miles traveled by 10% per person by 2015.
3) Decrease GHG emissions from City transportation operations by 15% by 2015.
4) Use walkscore and bikescore to help identify areas of the City that most need bicycle
and pedestrian infrastructure improvements.

Built and Natural Environment
1) Update and modernize the City’s zoning ordinances by 2013 to promote flexibility and
incorporate alternative development practices.
2) Update and modernize City’s Engineering Design Standards by 2016 to promote low
impact development and smart growth techniques.
3) Develop an open space plan and policy by 2014.
4) Plan and complete at least three sustainability demonstration projects (e.g. LEED, LID)
by 2018.

Community Vitality
1) Develop a sustainable certification and business recognition program by 2015 resulting
in a 25% participation rate by 2017.
2) Develop a community outreach and education program starting with K-12 schools by
2015.
3) Create a Healthy Cities Network by 2014 to engage the community in improving public
health and tracking local health trends.
4) Modify the City’s capital improvement program (CIP) evaluation to include
environmental and social considerations in addition to economic criteria (beginning with
the 2015 – 2018 CIP).
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In developing the goals, strategies and tactics for the SMP, the results from the GHG inventory
were considered. A summary of the GHG inventory are depicted in the Figure ES-3. Note this
represents the GHG emissions in 2008.

Figure ES-3. Summary of GHG Emissions
As reflected above, commercial buildings represented the largest generator of GHG by sector.
The solid waste facilities represented the largest generator of GHG by sector for City
government. Upon characterizing the goals for the SMP, the SIT, with assistance from SAIC,
developed an implementation plan as summarized in the Table ES-2.
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Table ES-2
SMP Implementation Plan
Recommendations

2015

Beyond
2015

√

√

√

√

√

√

√

√

√

√

√

2012

2013

2014

Standardize Recycling Program 1

√

√

√

Establish Energy Manager Position

√

√

√

√

Highest Priority New Programs

Develop Wind Project 2
Conduct energy efficiency upgrades for
street lights and City facilities/buildings
Implement BMPs to Improve Big Sioux
River Water Quality
√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

Conduct Co-digestion Feasibility for
Commercial Food Wastes and Biosolids

√

√

√

Establish and/or Expand Renewable
Transportation Fuels’ Usage Goals

√

Continue Installing WW Facilities Energy
Savings Upgrades

√

√

Create a Healthy Cities Network

√

√

√

√

√

√

√

Expand Fleet Anti-Idling Program
Recommended On-Going Activities
Revise Zoning Ordinances to Incorporate
Sustainable Design Standards to Foster
Low Impact Development
Develop Targeted Education and
Recognition Programs Aligning with Each
of the Focus Area Recommended
Strategies
Implement City Demonstration Programs
Tier 2 Priority Programs

Incorporate Triple Bottom Line into City
CIP Process
1

2

Since the initiation of the SMP planning process, Public Works staff have proposed and the City Council has approved a set of amendments to
the City’s Garbage and Recycling Ordinance clarifying the ordinance including, but not limited to, Pay-As-You-Throw and the recycling goal
and standards. In addition, City staff recently proposed implementation of mandatory residential single stream recycling.
Since the initiation of the SMP planning process, Public Works staff have conducted a preliminary feasibility study assessing implementation of
a wind project at the Landfill. Initial results reflect lower energy revenues than originally projected.
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The SMP includes a strategy with program implementation for multiple years into the future.
Funding the implementation of the SMP requires an annual financial commitment from the City,
as well as a willingness to develop public-private partnerships to implement select programs.
In addition, there are a handful of grant and loan programs the City should consider to fund
implementation including, but not limited to, the following:


Clean Renewable Energy Bonds (CREBs);



The Federal Department of Energy, Office of Energy Efficiency and Renewable Energy
(EERE) Programs; and



State of South Dakota (State) Energy Management Office Programs.
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Section 1
PLANNING PROCESS
The purpose of the Sustainability Master Plan (SMP) is to provide a “roadmap” with an
implementation plan for the City of Sioux Falls (City) to achieve a clearly defined set of
sustainability goals. A city-wide, representative planning approach was used to create a plan
that has enterprise-wide endorsement. An organizational strategy that is grounded in
sustainability seeks to balance the triple bottom line of economic, social and environmental
aspects to improve mission performance. The intersection of People, Prosperity, and Planet
represents “sustainability” for the City of Sioux Falls as reflected in Figure 1-1.
The City chose to embark on a planning process that included a comprehensive stakeholder
input component to tailor the SMP to the City’s specific goals and objectives and secure
community endorsement of the outcomes. The City, with assistance from SAIC, formulated two
stakeholder groups and identified two elected officials as SMP co-champions -- Mayor Mike
Huether and Council Member Kenny
Anderson, Jr.
The Steering and Implementation Team
(SIT) as reflected in Figure 1-2 is
composed of City staff representing
various departments from throughout the
City with key interests in advancing the
SMP. The Public Works Department is
represented as “PW” in Figure 1-2. The
Core Sustainability Team (CST) is
composed of individuals from throughout
the community representing an array of
critical interests including business (large
and small), non-profit, education,
renewable energy, solid waste and
recycling, transportation, as well as
residents at-large. The individual names
of the members of the two stakeholder
groups
are
included
in
the
acknowledgement section for reference.
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Figure 1-1. Triple Bottom Line
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Figure 1-2. Stakeholder Framework
The role of the SIT is to shape the plan, with assistance from SAIC, through a series of working
sessions. The SIT met four times in 2011 over approximately a six month time period to
develop key components of the plan. SAIC led each of the SIT work sessions to facilitate
discussion and assist the SIT assess sustainability as applied to Sioux Falls and identify
preferred program direction. In addition, the CST met two times during the planning process.
The role of the CST was to act as a sounding board for the SIT and provide feedback on the
outcomes from the SIT work sessions. The CST offered a community perspective on a range of
issues from the mission to renewable energy.
To promote broader endorsement of the plan, SAIC staff, with support from the SIT, also
presented updates to the heads of City Departments and the City Council at select times during
the planning process.
Upon development of the draft SMP, a public meeting was held to solicit a broader set of
feedback from the community prior to finalizing the SMP.
Overall, this comprehensive stakeholder input process created an SMP that has broad
endorsement from the City and input from the community at large.

1-2 SAIC Energy, Environment & Infrastructure, LLC

B1832

PLANNING PROCESS

As the SIT embarked on developing the sustainability planning process, it first addressed
boundary conditions for the entire effort as illustrated in Figure 1-3. Given the breadth of an
endeavor such as a City-wide
integrated SMP, it is essential to
begin with an understanding of
CONTROL
what is considered under the
City’s direct control. These areas
represent the near-term leverage
INFLUENCE
points. For areas of influence,
the focus is on creating
partnerships or other alliances to
CONCERN
align direction over time. The
realm of concern represents
those aspects that either are
difficult to influence or would take
more time/effort than is worth the
effort given the more immediate
opportunities.
No areas of
concern are considered within the
SMP. Please note that the
Figure 1-3. Scope of Boundaries
boundary between sphere of
control and sphere of influence
can be somewhat permeable and aspects can shift over time. The perspective shared by the
SIT concerning the scope of the boundary concerns is reflected in the SMP planning process.
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Section 2
MISSION STATEMENT
The first critical step in the planning process is to identify the mission statement for the SMP.
The mission statement represents the purpose of the SMP and the framework or context which
the strategies for the SMP are to be formulated. When evaluating programs in the context of
the selected strategies, the mission statement serves as guide for decision making and program
implementation.
The SIT developed a draft mission statement as part of a series of working sessions. The CST
provided feedback to the SIT on the draft mission statement recommending that the mission
statement be clarified and simplified. The finalized mission statement addresses the critical
components addressing the following questions:


Who?



What?



How?

The finalized mission statement for the SMP is as follows:

“Working together, we will promote a vibrant community
through the innovative and wise use of our resources.”
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Section 3
FOCUS AREAS
3.1 Sustainability Master Plan (SMP) Framework
Following the development of the mission statement for the SMP, the SIT identified specific
areas to focus the SMP as part of a series of work sessions. The focus areas represent key
aspects of sustainability tailored specifically to the City’s mission. The SIT identified the
following six Focus Areas.


Waste Minimization



Water Resources



Energy



Transportation



Built & Natural Environment



Community Vitality

The relationship of the of the focus areas to the overall framework of the SMP is represented in
Figure 3-1.

Figure 3-1. Sustainability Master Plan Framework
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To provide specific boundaries for each of the focus areas, the SIT, with input from the CST,
developed a definition for each of the various focus areas as part of a series of working
sessions. Each of the focus areas and their respective definitions are provided below in Table
3-1.
Table 3-1
Sustainability Focus Area Definitions
Focus Area

Definition

Waste Minimization

Improve community health and safety by providing programs, education and
leadership to: reduce waste generation; increase innovative waste diversion
programs; and appropriately manage toxic and hazardous materials.

Water Resources

Wisely manage local and regional water, wastewater and storm water to create a
high quality, sustainable system.

Energy

Utilize clean, efficient and reliable energy for the city and community as a whole.

Transportation

Provide an efficient, multi-modal and cost-effective transportation system that
offers increasingly clean measures for all users.

Built and Natural
Environment

Promote sustainable land use and development to manage growth while
conserving the environment and natural resources.

Community Vitality

Promote health and wellness by encouraging businesses, government agencies,
non-profits and individuals to improve the community’s triple bottom line.

3.2 Shape Sioux Falls 2035
The Shape Sioux Falls 2035 comprehensive master plan (Comprehensive Plan) was adopted
by the Sioux Falls City Council on December 7, 2009. This Comprehensive Plan includes the
following goals:


Effectively Manage Growth;



Plan Neighborhoods, Land Use and Urban Form; and



Improve the Sustainability of the Community.

As related to the above goals, the Comprehensive Plan recommends the development of a
City-wide Sustainability Master Plan
As part of preparing the SMP, the SMP strategies build upon the strategies included in the
Comprehensive Plan. In Chapter 9, Shape Resources, the Comprehensive Plan identifies nine
conservation strategies to guide City actions and indicates that these strategies could be further
developed in a Sustainability Master Plan. These conservation strategies include the following:
1. Cleanliness – reduce litter, continued usage of Projects NICE and KEEP.
2. Pollution Prevention – Reduce greenhouse gas emissions, improve water quality, reduce
risks of release/exposure to hazardous materials, and improve health of indoor
environment.

3-2 SAIC Energy, Environment & Infrastructure, LLC
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3. Resource Conservation – Encourage more recycling, reduce energy consumption,
including incentives for adaptive and native landscaping, reuse of waste, minimizing
production of waste.
4. Greening – Increase urban forest, including incentives for street trees, work toward
recreational space within one-half mile, and protect the area’s ecology and biodiversity with
greenway conservation areas. Public composting (backyard) and urban gardens should be
considered within the City and standards determined. Strongly encourage plant diversity in
order not to leave landscape areas vulnerable to disease.
5. Alternative Transportation – Improve transit options, including more frequent stops and
broader coverage; improve bicycle and pedestrian conditions.
6. Alternative Energy – Encourage the use of wind power and solar energy by providing
standards within the zoning ordinance that allow their use in most, if not all zoning districts.
Encourage the development of renewable fuel infrastructure and other alternative fuels.
7. Land – Encourage the conservation of land consumption by adding incentives to redevelop
in existing city limits, and to add density options within the zoning ordinance.
8. Green Buildings – Encourage green building standards and Leadership in Energy and
Environmental Design (LEED) certification through incentives, including site standards,
water use, energy efficiency, indoor air quality, and impact on atmosphere and resources.
All City buildings should be LEED certified.
9. Leading Green – Represents an initiative by the City to encourage “green” options.
Table 3-2 reflects how the above strategies align with the SMP focus areas.

B1832
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Table 3-2
Synergies between Comprehensive Plan and SMP Focus Areas
Strategies in the
Shape Sioux Falls
Comprehensive Plan

Focus Areas of Sustainability Master Plan
Waste
Minimization

Water
Resources

Energy

Transportation

Built and
Natural
Environment





Cleanliness



Pollution Prevention







Resource
Conservation









Greening



Alternative
Transportation
Alternative Energy

Community
Vitality











Land



Green Buildings



Leading Green





3.3 SMP Goals
The definitions for each of the six focus areas as described in Table 3-1 provided the framework
for identifying goals, strategies, and tactics. First, the SIT formed working groups for each of
the six focus areas to review and finalize the definitions for the focus areas. Next, the
respective working groups discussed and identified the specific areas where goals seemed
appropriate. For example, the Waste Minimization working group identified recycling
participation as an important goal. The working group then discussed how to measure the
specific goal, determined what baseline information existed, identified a reasonable goal within
the context of industry available information, and determined an agreed upon timeframe to
achieve such goal that would foster progress towards the broader goal of sustainability. This
approach was taken for each of the respective focus areas, establishing metrics to track and
report progress with measurable goals is a critical work activity to successful plan
implementation.
The strategies and the tactics for each of the goals were developed through an iterative process
of the SIT, SMP and support analysis provided by SAIC. Each of the strategies has been
drafted with a consistent sentence structure to include a verb, feature, benefit to align with their
respective goals. The tactics represent a range of activities supporting the strategies that may
include expansion of existing programs or new programs. The various tactics were selected
through a process that included identification and prioritization of existing and potential
programs/activities by members of the respective working groups. These programs were then
further evaluated by the SIT, with assistance from SAIC, then refined for inclusion in the SMP.
Supporting analyses provided by SAIC included a GHG Inventory, Solid Waste and Recycling
Assessment, and Business Case Analysis for select programs.
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The six Focus Area goals and their respective strategies and tactics are discussed below in
detail.

3.3.1

Waste Minimization

Waste minimization and recycling are perceived
by the populace as most closely associated
with the concept of sustainability. Recycling is
an activity that can be undertaken by all
residents notwithstanding their role or
responsibility in any organization or family. As
a result, the City has placed this focus area at
the beginning of its sustainability goals and
strategies.
As described above in the definition for waste minimization, the objective of this focus area is to
address waste generation, waste diversion and the toxic and hazardous characteristics of
materials. The City promotes reduce, reuse and recycle through a combination of solid waste
and recycling programs described in detail in the Solid Waste and Recycling Assessment (see
supplemental analyses). The programs include comprehensive education and coordination with
the private sector, including haulers and recyclable materials processing. The City does
provide a yard waste composting facility and a landfill gas-to-energy facility at its own landfill.
Moreover, the City provides a permanent household hazardous waste collection facility for the
management of household hazardous materials and electronics.
Through the working sessions, the SIT, with input from the CST, identified the following five
goals:
Goals:
1. Increase existing waste diversion rate from an estimated 28% to 35% by 2016.
Goal #1 sets a measureable goal that requires enhancing existing waste diversion activities.
The waste diversion rate is calculated by dividing the total quantities of materials diverted
from disposal through recycling and beneficial reuse by the sum of the total quantities of
materials disposed and total quantities of materials recycled and beneficially reused. The
City has estimated its overall diversion rate at approximately 28%. To increase its rate by
an additional 7% by the end of 2015 will require additional diversion strategies addressing
additional materials such as food waste and construction and demolition materials.
2. Reduce landfill disposal per capita by 15% by 2015 for entire regional wasteshed.
Goal #2 addresses waste generation by measuring per capita disposal. The estimated per
capita per day disposal rate in 2008 was 3.69 lbs. or 1346 lbs per capita per year. A 15%
decrease equates to a total reduction of approximately 200 lbs. per capita to achieve the
2015 goal of 3.14 lbs./per capita/day. Because of the economic downturn and the
correlation between economic activity and waste diversion, the per capita disposal rate has
declined since 2008.
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SAIC Energy, Environment & Infrastructure, LLC 3-5

Section 3

3. Determine the City of Sioux Falls existing recycling participation rate and establish a
minimum participation rate of 75% by 2016.
Goal #3 addresses one of the key measures for recycling programs – participation rates.
Participation rates for residential recycling programs are generally defined as the number of
eligible customers who set out recyclable materials for collection at least once a month.
The City is served by approximately 30 licensed haulers who offer residential recycling
collection service. Based on a 2011 survey of licensed haulers completed by the City, the
estimated participation rates vary considerably throughout the City from 40% to more than
90%.
This goal includes establishing a baseline measure representing a City-wide average
participation rate for the residential recycling program. Moreover, the goal establishes an
objective of 70% participation rate by 2016 which would represent an effective residential
recycling program compared to other similar recycling programs. Voluntary programs with
a 70% participation rate typically have a set-out rate of approximately 50%. In other words,
one out of every two eligible households participates in each collection period (e.g. weekly,
every other week, monthly).
4. Shorten LFG projected GHG impacts by at least 5 years by enhancing waste
degradation and LFG recovery/capture.
Goal #4 focuses on the Sioux Falls Regional Sanitary Landfill (Landfill). The present landfill
gas (LFG) management system collects 2,200 to 2,300 cubic feet/minute (CFM) of LFG.
The LFG collected is primarily treated and transported via pipeline to POET for use as fuel
in the ethanol manufacturing process. When POET is offline not using the City’s LFG, the
present LFG management system uses a flare to destroy the LFG as a greenhouse gas
(GHG). However, the existing flare has a limited capacity and is unable to handle all of the
LFG when POET is offline not receiving LFG.
To provide more flexibility in managing the LFG and planning for future growth in LFG
generation and collection, the City is replacing the existing flare with a capacity of 1500
CFM with a new flare with capacity of 3500 CFM. The new flare will become operational in
2012 and operate in tandem with the LFG compressor system. Once the LFG flow exceeds
2500 CFM, the capacity of the LFG compressor system, the flare will automatically begin
operating to destroy the excess LFG. Moreover, when POET is offline, the new flare will
have the capacity to handle most, if not all, of the flow of LFG.
Through this initiative, it is estimated an additional minimum of 3,000 metric tons of CO2
equivalent will be precluded from being emitted.
In addition, the City has initiated leachate recirculation and installation of horizontal gas
collection wells prior to the closure of individual landfill cells. Both of these activities will
impact LFG generation and management. First, leachate recirculation enhances waste
degradation increasing the quantities of gas initially generated and reducing the length of
time that LFG is emitted from the Landfill changing the overall LFG curve. With the addition
of the larger flare as described above, the LFG management system will have adequate
capacity to manage such an increase. The use of horizontal collection wells in the active
cells will reduce the percentage of the overall LFG that is emitted into the atmosphere and
increase the collection efficiency of the LFG collection system. The benefits include the
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potential to increase LFG sales revenues in near term and reduce the quantity of GHG
generated over the long term.
5. Increase the City’s hauler recycling goal from 12% in 2008 to 25% by 2017.
Goal #5 focuses on recycling rates as reported by the City’s licensed recyclable materials
and waste haulers. The City has undertaken a variety of strategies and tactics to improve
its residential and commercial recycling programs. The recycling rate is a measure of the
quantities of recyclable materials collected and processed for recovery divided by the total
materials collected for disposal plus the total recyclable materials collected and processed.
This measure is a visible and generally accepted measure of a community’s progress
towards promoting waste diversion. Under the existing administrative rules, licensed
haulers of recyclable materials must report their recycling rates and continue to improve
over time. See the Solid Waste and Recycling Assessment in the Appendix for more
specifics on the applicable rules.
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To achieve the five goals identified above, the following strategies and tactics are
recommended:
Strategies

Tactics

Standardizing waste minimization programs
creates opportunities for customer education and
implementation of best management practices.

Establish minimum service standards for the
recycling program through the hauler licensing
process specifying the frequency of collection,
materials preparation, and types of recyclable
materials to be collected.
Enhance the City’s recycling education program to
target residents that are not recycling and/or
underperforming.
Implement a technical assistance program in
conjunction with the recently revised Chapter 18,
Garbage and Recycling Ordinance, to achieve
compliance with recycling goals.
Improve business recycling by comprehensively
tracking business recycling efforts (e.g.
backhauling) and quantities of materials diverted,
as well as identifying technical assistance needs
Develop a construction and demolition materials
(C&D) recycling facility to divert recoverable C&D
materials.

Integrating organic waste diversion and energy
production creates a multiple program benefits.

Conduct a feasibility study in conjunction with the
City Water Reclamation Department to assess the
potential for use of existing anaerobic digestion
capacity to co-digest fats, oil, and grease (FOG)
and commercially generated food waste.

Enhanced LFG management reduces GHGs and
improves energy recovery program.

Install a LFG flare with larger capacity to increase
efficiencies in the management of LFG generated.
Install horizontal LFG collection wells in all future
active landfill cells to increase collection efficiency
and reduce quantities of LFG emitted. Continue
the use of leachate recirculation.

Enforcing programs is critical to program success.

Increase the annual hauler license and renewal
fees to generate adequate revenues to cover the
administrative costs of managing the recycling
program. The present program revenues are
inadequate to cover these costs.

Transitioning to organized collection reduces GHG
generation and supports program consistency.

Establish collection zones for each day of the
week. Explore feasibility of hauler franchises or
hauler contracts for targeted services.
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3.3.2

Water Resources

Goals:
1.

Reduce by 10% the five year average of total
gallons of wastewater volume generated per
capita by 2022.
Goal #1 establishes a target for reduction in per
capita generation of wastewater. Reducing per
capita generation will account for population
changes over the 10 year implementation period. Reducing
wastewater generation will benefit the City through less management
costs, reduced energy consumption, and reduced wastewater
treatment emissions. To achieve this goal will require a combination of additional process
optimizing and reduced volumes from customers for treatment.

2.

Reduce by 10% the five year average electrical kW hours consumed per million
gallons of potable water produced by 2022.
Goal #2 establishes a target for reduction in per unit of energy consumed to produce potable
water. A reduction per unit in water produced accounts for any changes in the overall
volume of water produced. Reducing the energy needed to produce potable water benefits
the City through reduced energy consumption, thus, a reduction in GHG generated. To
achieve this goal will require additional process optimizing by Water Reclamation.

3.

Reduce nutrient discharges of phosphate and nitrate emissions from wastewater
treatment by 50% by 2025.
Goal #3 establishes an emissions target reduction for the wastewater treatment process by
2020. Phosphates and nitrate emissions represent the most significant pollutants from this
process. A reduction of 50% would improve local water and air quality and reduce
management costs.

4.

Evaluate the City’s subdivision ordinance by
Development.

2017 to foster Low Impact

Goal #4 builds upon the City’s existing process of revising and updating its zoning
ordinance. The goal is to evaluate and incorporate design standards and incentives for land
development that promotes low impact. In other words, both construction and post
construction source pollution would be addressed through design standards that promote
the use of best management practices.
5.

Improve water quality in Big Sioux River in the Sioux Falls watershed to meet state
water quality standards by 2025.
Goal #5 continues the City’s efforts to work with other stakeholders and federal and state
regulators to improve water quality of the Big Sioux River near Sioux Falls. This goal reflects
the City’s commitment to meeting state surface water quality standards. These
improvements ultimately are intended to fully attain the designated uses of this water body
and improve and maintain this natural resource for future generations.
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To achieve the five goals identified above, the following strategies and tactics are
recommended:
Strategies

Tactics

Optimizing water and wastewater operations to
achieve sustainability goals results in both financial
savings and reduced energy consumption.

Document the substantial energy savings
achieved over the past five years through the
City’s facilities optimizing efforts.
Install new technologies and/or implement
processes to exceed a 90% power factor at each
of the City’s water and wastewater facilities.
Increase off peak water pumping to reduce
electrical demand.

Fostering the use of stormwater best management
practices enhances local and regional water
quality.

Provide incentives for the use of native drought
resistant lawn for both residential and commercial
use.
Transition to a City “no mow” philosophy for
stormwater detention basins.
Align BMPs with the revised development
standards codified in the revised zoning
ordinances (see Built and Natural Environment
focus area goals).

Continued implementation of energy conservation
measures at water and wastewater facilities drives
additional financial savings and reduced energy
consumption.

Install additional energy saving lighting upgrades
at wastewater facilities.
Evaluate water facilities to identify any additional
energy savings opportunities beyond the EECBG
funded activities.

Integrating fats, oil, and grease management with
food waste management creates financial and
environmental savings.

Conduct a feasibility study in conjunction with the
Solid Waste Department to assess the potential
for use of existing anaerobic digestion capacity to
co-digest commercially generated food waste and
fats, oil, and grease (FOG). (See Energy and
Waste Minimization focus area goals.)
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Strategies

Tactics

Implementing targeted strategies and code
revisions reduces demand for potable water to
meet urban irrigation needs.

Identify local strategies and incentives for
xeriscaping and xerigardening.
Coordinate efforts with Built and Natural
Environment tactics to revise codes and standards
to maintain native topsoil, increase quantity
required or engineer increased permeability during
development and redevelopment projects.
Develop incentives to promote rain controlled
irrigation systems.
Evaluate potential strategies and code changes to
promote greywater systems.
Develop protocols to increase and promote the
use of City wastewater effluent to meet urban
irrigation needs, especially during drought cycles.

Incorporating stakeholder engagement and
education yields valuable input and acceptance.

Increase distribution of water conservation kits to
customers through enhanced promotion.
Develop customer recognition programs for
reduced water usage and wastewater generation.

Implementing BMPs to address impaired waters
caused by point and non-point source pollution will
enhance local and regional water quality.

Act as a Third Party Lead to finalize development
of Total Maximum Daily Loads (TMDL)for E-coli
bacteria and Total Suspended Solids by 2012.
Lead development of a Master Plan for the Central
Big Sioux River to guide expenditures of limited
resources for water quality improvement projects
by 2013
-- Work with the CBSRW organization to set
goals and priorities
-- Allow all stakeholders in watershed to
participate in planning process.
Secure approval by SD DENR for a TMDL
implementation plan for Sioux Falls by 2014.
Revise City’s stormwater programs, standards,
and codes.
Periodically assess the watersheds water quality
to measure efforts in improving water quality.
-- Perform first reassessment in 2017
-- Update HSPF model on the water shed to
assess the efforts in achieving pollutant
reductions to meet load allocations and waste
allocations established in TMDLs.
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3.3.3

Energy

The Energy focus area is critical to the overall
success of the SMP because nearly all governmental
activities influence the breadth of the City’s energy
consumption. The City is served by five energy
service providers including the following:


Xcel Energy (electric);



Southeastern Electric Co-op (electric);



Sioux Valley Energy (electric);



Sioux Falls City Light and Power (electric); and



MidAmerican (natural gas).

Per the GHG inventory analysis (see supporting analyses), all of the above companies serve a
segment of the City of Sioux Falls governmental activities. Approximately 38% of the
government facilities and streetlights energy needs are provided by the City’s municipal utility,
City Light and Power. However, nearly 90% of the community’s overall electric energy needs
are provided by Xcel Energy.
In conducting the GHG inventory, the energy consumption and vehicle fuel use data was
translated into metric tons of carbon equivalent (mtCO2e) - greenhouse gas (GHG) emissions.
GHG emissions from the community at large totaled 2.132 million mtCO2e. Approximately 13%
of these emissions could be attributed to Sioux Falls city government activities. The largest
government sector generator of GHG emissions could be attributed to the solid waste facilities
(53%), followed by buildings (21%), wastewater collection and treatment facilities (8%) and
water treatment and distribution facilities (8%).
Through the working sessions, the SIT identified the following four goals for the Energy focus
area:
Goals:
1. Decrease GHG emissions from City government activities by 50% by 2017.
Goal #1 addresses the reduction of GHG emissions from the 2008 baseline established in
the GHG inventory. The estimated total GHG emissions generated in 2008 was 253,490
mtCO2e for City operations. To reduce the GHG emissions by 50%, the City operations
would need to reduce its GHG emissions by approximately 127,000 mtCO2e. For City
government the largest source of GHG emissions are solid waste operations and buildings
(schools and community centers). The City should initially focus on these sectors to
achieve the 50% reduction goal.
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2. Decrease GHG emissions for the non-governmental community activities by 10% by
2017.
Goal #2 addresses the reduction of GHG emission from the 2008 baseline established in the
GHG Inventory for all community activities, excluding government operations. For the
overall community GHG emissions, the largest source of GHG emissions by sector are
commercial buildings from energy consumption. The overall community strategy should
initially be on this sector.
3. Displace 3% to 5% of total energy consumption for city operations from the existing
mix of energy fuel sources with renewable energy sources by 2017.
Goal #3 addresses the fuel portfolio for the electricity consumed by City government
operations. Nearly 94% of all energy consumed by City government operations is provided
by Excel (57%) and City Light (37%). The 3% to 5% displacement goal translates into
approximately 2,129 MW to 3,548 MW of electricity consumed needs to be generated by
renewable energy sources. To achieve this goal, the strategies will need to be different for
the two primary power providers. Excel, as an investor owned utility providing service in the
state of South Dakota, has no regulatory requirement or financial incentive to include
renewable energy generation in its fuel portfolio. City Light purchases its power from two
wholesale providers -- WAPA and Heartland. City Light may request additional green
power generation from Heartland and Heartland could provide such power for additional
costs as part of its existing wholesale power agreement with the City Light. Lastly, the City
could develop additional green power projects for on-site power use at City facilities similar
to the existing biogas to energy project at the wastewater treatment facility.
4. Foster growth of renewable energy through implementation of at least two publicprivate partnership projects/transactions by 2017.
Goal #4 focuses on the need to incentivize the private sector to develop renewable energy
projects in Sioux Falls, South Dakota and throughout the U.S. One strategy for the City is
to provide economic incentives such as low-interest loans for capital, property tax
incentives, and/or low cost land for renewable energy projects in the City of Sioux Falls.
The state of South Dakota has a voluntary renewable energy portfolio goal of 10% by 2015.
The voluntary goal may be met through development of new renewable energy projects in
solar, wind, hydroelectric, biomass, geothermal, and hydrogen. In the alternative, the goal
could be met, in part, through the purchase of certified renewable energy credits (RECs).
RECs are offered in blocks for every 1000 kW hour 1(MW) of renewable energy generation
to reflect the environmental attributes of a green power project. RECS can be purchased
independent of specific renewable energy generation projects by an individual,
business/industry, utility, or local government, such as Sioux Falls. In other words, the City
could work directly with the Midwest Renewable Energy Tracking System (M-RETS) to
verify renewable energy generation and certify RECS to meet the state voluntary standard.
Voluntary RECs sold for less than $10 per MW between 2008 and 2011. Some local
governments purchasing RECs to offset their own energy consumption in municipal
facilities have included Evanston, Illinois, Lawrence, Kansas, and Santa Monica, California.
To achieve the four goals identified above, the following strategies and tactics are
recommended:
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Strategies

Tactics

Creating City government momentum promoting
energy conservation results in implementing
measures to reduce GHG generation.

Create a City-wide energy manager position, or,
in the alternative, contract for services to
periodically assess energy conservation efforts.
Expand City energy efficiency lighting upgrades
beyond stoplights to street lights and government
buildings.
Use LEED as the primary standard for measuring
improvements in energy efficiency for City
buildings and facilities.

Collaborating with the City’s energy service
providers enables the City to measure growth in its
renewable energy portfolio and promote
community- wide energy efficiency programs.

Document existing fuel portfolio to determine
baseline of renewable energy use.
Implement energy efficiency customer rebate
programs to promote community-wide energy
savings.
Contract for a change in the fuel portfolio to
increase the portion of wholesale power
purchased by City Light that derives from
green/renewable generation resources.

Partnering with private sector creates opportunities
for the City to implement “clean energy” programs.

Evaluate the feasibility and potentially develop a
distributed energy wind project at the landfill to
offset present energy consumption and reduce
GHG generation.
Implement solar energy projects to heat water at
the City’s outdoor community pools.
Purchase RECs to foster increased demand for
renewable energy in South Dakota.
Undertake a renewable energy feasibility study to
evaluate and assess opportunities at City
facilities.

Implementing energy from waste can provide
multiple benefits including reduced waste
management costs, increased facility efficiencies,
reduced GHGs, and potentially renewable energy
and/or biofuels.

Perform feasibility study to generate renewable
energy and/or biofuels from implementation of a
collection program for Fats, Oils, and Grease
(FOG) through collaboration between wastewater
and solid waste departments.

Incorporating stakeholder engagement and
education yields valuable input and acceptance

Develop customer recognition programs for
reduced energy consumption.
Evaluate the City’s zoning ordinances to identify
barriers to the implementation of wind and solar
energy options.
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3.3.4

Transportation

Goals:
1. Reduce fuel consumption by the City’s heavy
duty diesel vehicles by 10% by 2015 and light
duty vehicles by 20% by 2015
Goal #1 focuses on the City’s use of diesel in its
fleet. Reducing diesel consumption will benefit the
City both in terms of a reduction in fuel costs and
reduced GHG. In 2008, the City fleet was
composed of more than 1,000 vehicles and
consumed more than 1,022,489 gallons of fuel. A
10% reduction in consumption equates to a
reduction of approximately 102,250 gallons of
diesel fuel. At $4 a gallon, this would result in
financial savings of more than $400,000 annually.
2. Reduce vehicle miles traveled by 10% per person by 2015.
Goal #2 focuses on residents’ vehicle use to encourage alternative forms of transportation
including walking, biking, and transit. This goal requires the establishment of a baseline
estimating the number of vehicle miles traveled per person. The National Highway Travel
Survey provides a framework for developing such an estimate. Promoting a per capita
reduction will indirectly reduce the GHGs generated because of the reduced vehicle usage
and less emissions.
3. Decrease GHG emissions from City transportation operations by 15% by 2015.
Goal #3 is coupled with Goal #1. Per the GHG inventory, the vehicle fleet emissions are
estimated to be nearly 12,000 mtCo2e from the production of methane and nitrous oxide.
This estimate includes the City, public transit, and school bus sources of emissions. The
City fleet contains vehicles and equipment primarily used for fire, police, and public works
operation. It generates approximately 65% of the total estimated GHG missions. A 15%
reduction of the City fleet GHG is estimated to be approximately 1150 mtCO2e
4. Use walkscore and bikescore to help identify areas of the City that most need bicycle
and pedestrian infrastructure improvements.
Walk Score® is an online tool that provides a quantitative assessment of the “walkability” of
a city (or a particular neighborhood) based on its proximity to amenities. Currently, the
overall City has a Walk Score ® of 43 out of 100. Bike score TM will be a similar measure of
the bikeability of a city or community and is currently under development. The
recommended improvements should be consistent with the City’s Pedestrian and Bicycle
Plans.
To achieve the four goals identified above, the following strategies and tactics are
recommended:
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Strategies

Tactics

Increasing use of ethanol based fuels will decrease
dependence on foreign oil.

Establish City fleet E85 and other renewable
transportation fuels’ usage goals.

Optimizing fleet operations reduces the City’s
environmental and infrastructure impacts.

Implement City-wide fleet vehicle anti-idling policy
and tire pressure monitoring program to reduce
fuel consumption.
Implement City-wide fleet efficient vehicle
purchase and diesel retrofit program to reduce
emissions.

Creating and supporting transportation alternatives
increases public usage and reduces overall vehicle
miles.

Implement the City’s Bicycle Plan that includes
more bike lanes, sharrows, trails, and bike parking
and storage.
Implement the Transit Route Analysis Plan that
recommends more effective transit accessibility
and future transit routes to foster increased transit
ridership.
Provide preferred parking for car pool and hybrid
vehicles where feasible.
Provide incentives to promote use of alternative
transportation.

Incorporating stakeholder engagement and
education yields valuable input and acceptance.

Develop city employee education and incentives
program to encourage use of public transportation.

3.3.5

Built and Natural Environment

The Built and Natural Environment
focus area is broadly defined to
include facility development and land
use. As previously referenced, the
Comprehensive Plan addresses both
infrastructure and land use aspects of
the built and natural environment.
Outcomes of the Comprehensive
Plan addressing these issues
included but are not limited to the
following


Streetscape;



Multi-model access;



Open space;



Mixed use develoment; and



Green buildings.
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Through the working sesions, the SIT, with input from the CST, identified the following four
goals:
Goals:
1. Update and modernize the City’s zoning ordinances by 2013 to promote flexibility
and incorporate alternative development practices.
Goal #1 focuses on creating a land use framework in the City that promotes a sustainable
community. This goal codifies the completion of the process that has been underway as
part of the Comprehensive Plan. The Comprehensive Plan recommended the review and
amendment of the City’s zoning ordinance to promote consistency. The City formed a
series of study groups including, but not limited to a zoning district study group. The zoning
district study group has recommended zoning revisions to simplify, ensure consistency, and
provide flexibility for development options.
The above goal has been identified to complete the process and include incentives to allow
options for additional density, redevelopment in city limits and encourage green building
development using best management practices..
2. Update and modernize City’s Engineering Design Standards by 2016 to promote low
impact development and smart growth techniques.
Goal #2 promotes smart growth techniques in conjunction with low impact development
efforts to create more sustainable property. These techniques shall reduce the quantity of
stormwater flow and pollutants discharged to the natural environment through the City’s
stormwater system. This goal should be considered in conjunction with Goal #5 in the
Water Resources focus area.
A City Stormwater Best Management Practices Master Plan, adopted in 2003, identified 28
regional BMPs, primarily in new development areas, to address water quality and flood
control. The vision statement contained in the Stormwater BMP Master Plan is to develop a
stormwater plan that meets regulatory requirement, enhances quality of life, and is
implemented through a regional BMP approach. The goals for the BMP master plan are to:


Establish Sioux Falls as a leader in South Dakota;



Provide a template of how to manage stormwater discharges;



Be endorsed by the development community;



Be understood by the general public;



Facilitate planned growth;



Support water quality;



Enhance natural resources;



Be affordable.

These goals should be considered as the City modernizes its design standards.
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3. Develop an open space plan and policy by 2014.
Goal #3 fosters the protection of environmentally sensitive areas within the City through
open space designation and land use constraints. In addition, it encourages the
establishment of a plan supplemented by a policy to encourage the preservation and
creation of additional open space. The City has a comprehensive park system and
greenway system along the Big Sioux River. The Comprehensive Plan characterizes that
the City offers 3,529 acres of parks or 23 acres per 1000 population. To keep the same
park space to resident ratio, an additional 2,700 acres of parks would be needed by 2035
based on projected population increases. An inventory of parks and open space was
incorporated into the Comprehensive Plan. The objective here is to build off this work to
establish a specific plan for public and private open space and establish policies that are
consistent with the plan. The plan should establish open space policy for City-owned and
for private development.
4. Plan and complete at least three sustainability demonstration projects (e.g. LEED,
LID) by 2018.
Goal #4 combines the concept of “walking the talk” with increasing public awareness. Again,
the Comprehensive Plan references green building and streetscaping as conservation
strategies that should be fostered. The objective here is to budget and implement public
demonstration projects that include LEED certification, adaptive landscaping, and other
sustainable development practices.
To achieve the four goals identified above, the following strategies and tactics are
recommended:
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Strategies

Tactics

Revising the zoning ordinance and its
development standards to incorporate
sustainable best practices establishes a longterm consistent direction for the City’s efforts.

Create incentives to encourage sustainable
design standards including but not limited to
incorporation of quality open space
requirements, increased density options, LEED
certified building, topsoil replacement and
native landscaping.

Optimizing energy performance in City facilities
reduces operating costs and GHG generation.

Incorporate energy efficiency design and
operational strategies into City buildings where
feasible.

Designing and implementing demonstration
projects reflects City’s commitment to promoting
sustainable land use and development.

Implement a LEED certified City building
demonstration project, such as the Household
Hazardous Waste Facility.
Implement a xeriscaping demonstration project
at a City parks facility to foster education and
outreach.

Revising the City’s Engineering Design
Standards (Chapters 11 and 12) to incorporate
and improve sustainable best management
practices will improve the natural environment.

Develop a comprehensive set of sustainable
design standards to focus best management
practices and related revisions on construction
and post construction activities.

Incorporating stakeholder engagement and
education yields valuable input and acceptance

Develop an education and outreach program
targeting project developers and home buyers
on the benefits of applying sustainable
development best practices.

3.3.6

Community Vitality

Community vitality represents the health and
welfare of the community as a whole. The
objective with this focus area is to address the
link between the triple bottom line and
community health.
For communities to
flourish, they need to balance economic,
environmental, and social objectives. Failure
to consider one of these areas will impact
overall community health and well being.
Moreover, the importance of the triple bottom
line must transcend an array of constituencies
within the community.
Through the working sessions, the SIT, with input from the CST, identified the following four
goals.
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Goals:
1. Develop a sustainable certification and business recognition program by 2015
resulting in a 25% participation rate by 2017.
Goal #1 focuses on the business community as a constituency. Many communities have
developed programs that provide an opportunity for business to certify that they have
incorporated the triple bottom line into their business practices. A set of criteria is generally
identified reflecting implementation of such programs as recycling, energy efficiency, spill
prevention, wastewater quality and reduced water consumption. Businesses meeting such
criteria are recognized for their sustainable practices through certification and public
recognition.
Sioux Falls should consider modeling its program after a program similar to Sustainable
Eugene. Eugene, Oregon has developed an award-winning, comprehensive sustainable
education and outreach program. The City uses the concept of People, Planet, and
Prosperity to communicate its message of sustainability to its residents. The City has
developed the Mayor’s Bold Steps Sustainability Awards program to recognize Eugene
businesses for their sustainable activities. In addition, they developed a Climate Change
and Energy Action Plan in 2010 and just completed their first progress report that is
provided on the City’s webpage. Overall Sustainable Eugene offers a good mix of
education and outreach activities.
2. Develop a community outreach and education program starting with K-12 schools by
2015.
Goal #2 focuses on developing a formal curriculum for primary and secondary education
that includes a description and benefits of the triple bottom line. There are some examples
of curriculums on sustainability that have been developed in other communities that should
be leveraged for use in the City. The City should consider partnering with one or more of
the local university/colleges in developing and distributing the curriculum for use. The
specific goal here is to have a curriculum developed and available for use by 2015.
3. Create a Healthy Cities Network by 2014 to engage the community in improving
public health and tracking local health trends.
Goal #3 focuses on recognizing that the overall health of the community and its residents
provides a foundation for the community to flourish and is critical to the overall quality of life
in Sioux Falls. The development of Healthy Communities Network (HCN) involves
establishing a website to collect community data through a web-based tool developed by
the Healthy Communities Institute. This goal recognizes the need to raise public
awareness around public health issues.
Per information provided by the City Department of Health, the City of Sioux Falls is
planning a five year Community Transformation Initiative that is being funded through a
grant from the Federal Center for Disease Control. The objectives of this initiative include
the following:


expand opportunities for physical activity communitywide,



influence city-wide planning and development related to healthy, active lifestyles
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increase control of high blood pressure and high cholesterol, and



further reduce tobacco use prevalence.

In addition, the City plans to conduct a Community Health Assessment and Evaluation to
identify policy, system, and environmental changes needed in Sioux Falls to promote health
and prevent disease.
The establishment of a HCN should be developed in collaboration with the Department of
Health initiatives. The HCN tool could be used to inform the community of the two
initiatives and be a means for collecting relevant data.
4. Modify the City’s capital improvement program (CIP) evaluation to include
environmental and social considerations in addition to economic criteria (beginning
with the 2015 – 2018 CIP).
Goal #4 focuses on incorporating the triple bottom line into City programmatic decisions.
The City has a systematic CIP planning process that identifies specific capital program
investments for a rolling five year planning period. This goal sets an objective to broaden
the evaluation to include environmental and social criteria in the 2015 CIP. In other words,
environmental and social benefits and costs would be incorporated into the analysis. To
move this goal forward, a champion would need to be identified and support would be
necessary at the City Department Director level.
To achieve the four goals identified above, the following strategies and tactics are
recommended:
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Strategies

Tactics

Meaningful engagement of the business
community in a sustainability program initiative
yields high leverage results.

Partner with a non-profit organization(s) to
develop a green business certification program.
Recognize industry that implement
processes/programs that promote the triple bottom
line through an award program similar to
Sustainable Eugene.

Promoting overall community well-being aligns with
the mission of key businesses community partners.

Collaborate with the City Department of Health to
establish an HCN in conjunction with their
Community Health Transformation Initiative.

Incorporating the triple bottom line analysis into the
City’s program and project planning sets an
example for the community as a whole.

Gain approval for modifying the City’s Capital
Improvement Planning process from the Public
Works Department to account for environmental
and social impacts through a use of modified
return on investment protocol.

Incorporating stakeholder engagement and
education yields valuable input and acceptance.

Develop and implement a City-wide education
program addressing the triple bottom line and its
relevance to City programs and individual choices.
Promote long term representation of the business
community on the City’s Core Sustainability team
(CST) following completion of the SMP.
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4.1 Define Program Priorities
To further evaluate the strategies and tactics for the respective focus areas, SAIC conducted
three supporting analyses including the following:


Greenhouse Gases (GHG) Inventory;



Solid Waste and Recycling Assessment; and



Business Case Analysis.

The purpose of the GHG Inventory was to characterize and quantify the quantities of GHG
generated through City government activities and by the community at large. Furthermore, the
inventory provided detailed estimates by sector and by source. The GHG inventory process
was undertaken using the Local Government Operations Protocol (LGOP) designed to support
the complete, transparent, and accurate reporting of GHG emissions as reflected below in
Figure 4-1 .

Figure 4-1. GHG inventory Objectives
The GHG Inventory used 2008 as the baseline and provided results that should be considered
when evaluating and comparing the benefits of implementing different programs.
GHG emissions from non-government community activities totaled approximately 1.88 million
mtCO2e for non-government community activities, The major sectors contributing to GHG
emissions were buildings (commercial and residential ) at 45% and 34% respectively. For city
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government activities, GHG emissions totaled approximately 253,490 mtCO2e or 13% of the
total community GHG emissions. The major sectors contributing to GHG emissions were solid
waste facilities and buildings at 53% and 21% respectively. Key outcomes of the analysis
include:


Electricity consumption for buildings drives GHG generation for non-government community
activities.



Methane generation from the Landfill drives GHG generation for City government activities.



Opportunities exist both for City government and the overall community to reduce GHG
generation.



City should enhance its facility and energy data collection practices to effectively measure
progress in reducing GHG in the future.

The detailed results are provided in the Appendix as a supporting analysis.
Second, SAIC conducted a detailed Solid Waste and Recycling Assessment to characterize
existing solid waste and recycling programs, benchmark the City’s recycling programs, and
provide recommendations on how to improve the collection program. The outcome of this
analysis was considered in developing the Waste Minimization focus area strategies and
tactics. A summary of the recommendations is as follows:


Establish Collection Zones/Districts for the Licensed Haulers. The City should consider
establishing geographical collection zones for each day of the week so licensed residential
haulers are required to collect in specified areas of the City on specified days.



Limit the Total Number of Haulers. The City has a higher number of licensed haulers
than most communities similar in size. While allowing many haulers to service the City
provides customers a “choice” and may keep prices competitive, it also may accelerate wear
and tear on the streets, generate more greenhouse gas emissions, and result in varied
collection programs (e.g., frequency, material types, costs). The City should consider
limiting the number of licensed haulers by capping the number of licenses it renews each
year to the current number of haulers and by not accepting any new applications.



Mandate Curbside Collection vs. House-Side Collection. Over the past three decades,
the solid waste collection industry has moved away from backyard or house-side collection
as a standard operating practice. An additional fee is typically charged for offering this
service. Curbside collection is a more efficient method of collecting MSW, recycling, and
yard waste.



Standardize Collection Method and Recyclable Materials Collected. Currently in Sioux
Falls, not all haulers accept the same recyclable materials for collection (e.g., types of
plastics collected varies by hauler). In addition, residential recyclable materials are set out
for collection in a variety of forms including source separated, dual-stream, and singlestream. If the City were to standardize the recycling collection program so all residents set
out materials in the same manner and all haulers collected the same materials, the City
would increase its effectiveness with its public education efforts.



Increase the Hauler License Fees. The City should consider increasing the annual hauler
license and renewal fees to generate adequate revenues to cover the administrative costs of
managing the present and planned licensing program.
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Transition from an Open Subscription System to an Organized Collection Program.
The City should consider the feasibility of moving to a collection program that provides for
one or a limited number of haulers for each of the established collection zones through
either 1) establishment of exclusive collection franchises, or 2) via direct contract(s) with
hauler(s) for the selected services. In the alternative, the City could contract directly with
one hauler City-wide to offer all or some of the targeted services.



Require Private Businesses to Report Recycling Tonnages. Currently the City receives
annual tonnages of recyclable materials processed from the three MRFs located in the
Region. In an effort to better track its recycling/diversion efforts, the City should consider
asking for tonnage information from businesses that are collecting, processing, or reusing
materials such as scrap metal, carpeting, clothing, pallets, concrete, asphalt, and any
materials that are backhauled.



Apply for State Funding for Waste Diversion/Recycling Projects. The State of South
Dakota’s Department of Environment & Natural Resources provides grants, loans, or a
combination of grants and loans for solid waste disposal, recycling, and waste tire projects.
It is recommended the City and/or counties in the Region pursue grants or loans for the
purpose of expanding and enhancing recycling, waste reduction & reuse programs in the
Region; fund pilot projects; and/or fund public education efforts.

The detailed analysis is provided in the Appendix as a supporting analysis.
Third, SAIC conducted a business case analysis on select programs using a sustainability
program valuation tool. The application of the tool allows for the quantification of applicable
costs and benefits including the following:


Intial costs;



Payback period;



Green House Gas (GHG) reduction potential;



Cost effectiveness of per unit GHG reductions; and



Economic and environmental co-benefits.

The business case analysis was used to assist in selecting and prioritizing the various programs
associated with the goals and strategies as reflected below in Figure 4-2.
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Figure 4-2. Business Case Analysis
Bases on the supporting analyses described above, the City plans to implement the following.
The results of the business case analysis are provided below in Table 4-1. Please note for a
select set of proposed programs the application of the business case analysis tool was not
feasible.
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Table 4-1
Financial and GHG Benefits Analysis Results

New Program
Distributed energy systems – Wind/Solar
Solar thermal utilization for community pools
Efficient Street light upgrades
City Energy Manager
Diesel retrofit program
Fuel Savings Program (Anti‐Idling campaign)
Bicycle Commuter Incentive Program
LEED Certified Building
Standardize recycling and MSW programs
Organics Diversion ‐ per capita disposal
Install building lighting sensors/ Replace old
lighting fixtures with high efficiency upgrades
Food, fats, oil, and grease waste diversion
program for bio gas generation (AD/FOG)

Annual Benefits
($/year)

Project Investment
Cost ($)

Simple
Payback
(years)

Potential
Annual GHG
Reductions
(MTCE)

Cost Effectiveness
($/MT CO2)

1,179,642
11,585
2,270,842
424,660
‐
386,734
411,700
39,783
179,168
1,267,838

11,324,252
13,297
8,310,180
779,038
3,877,500
5,000
312,407
280,534
43,865
1,294,300

10.50
9.70
3.66
1.0
N/A
Immediate
0.76
5.30
.24
None

64.20
1.37
119.28
31.16
1,261.37
5.00
469.57
83.10
7.10
586.72

8820
485
6976
5000
3074
1000
67
169
1545
552

5,312

20,000

2.9

11.27

27

799,535

811,300

None

221

367.77

Notes:
Annual Benefits= A combination of energy cost savings, reduced O&M I(if applicable), and potential GHG reduction credits.
Project Investment Cost = Initial project costs, O&M costs, debt service costs, discounted over the entire life of the project.
Simple Payback = The number of years it takes the project investment cost to be recouped in savings from reduced energy costs, and/or other financial
benefits.
Cost Effectiveness = A commonly used measure of comparing GHG reduction options. The measure takes the lifetime project cost and divides by the
lifetime CO2 reductions.
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Using the results from the business case analysis, the proposed programs were comparatively ranked using two sets of evaluation criteria. The
primary evaluation criteria included:


Initial Program Costs;



GHG Reduction Potential; and



Cost Effectiveness.

The secondary evaluation criteria included:


Environmental Co-Benefits; and



Economic Co-Benefits.

To facilitate review of the results, the highest ranking programs are highlighted for each of the primary criteria and the overall ranking below in Table
4-2.
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Table 4-2
Comparative Program Evaluation
Focus Area

Energy

Transportation

Built
Environment
Waste
Minimization
Water Resources

1

New Program

Secondary Evaluation
Criteria

Ranking
(Total
Score)

Initial Cost

GHG
reduction
potential

Cost
Effectiveness

Environme
ntal Co‐
Benefits1

Economic
Co‐
Benefits2

Distributed energy systems – Wind/Solar
Solar thermal utilization for community pools
Efficient Street light upgrades
City Energy Manager
Diesel retrofit program
Fuel Savings Program (Anti‐Idling campaign)
Bicycle Commute Incentive Program
LEED Certified Building

1
5
3
4
2
4
5
4

10
4
10
8
8
6
4
4

4
5
3
4
1
5
2
3

2
1
0
2
2
2
2
2

2
1
2
2
1
1
1
2

19
16
18
20
14
18
14
15

Standardize recycling and MSW programs

5

6

5

2

2

20

Organics Diversion ‐ per capita disposal
Install building lighting sensors/ Replace old lighting fixtures with
high efficiency upgrades
Food, fats, oil, and grease waste diversion program for bio gas
generation (AD/FOG)

1
3

4
2

2
4

2
0

1
2

10
11

2

4

2

2

2

12

Environmental co‐benefits include air quality, human health, reduced heat island
effect quality of life, etc.
2
Economic co‐benefits include energy savings, reduced energy costs, green jobs,
improved property values, etc.
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Primary Evaluation Criteria

Scale ‐‐ Cost Criteria: 5 = highest ranking; 1 =
Scale: 3 = highest or best ranking;
lowest ranking; GHG Reduction Potential: 10 =
0 = lowest ranking;
highest ranking; 1 = lowest ranking;
Total GHG reduction = The amount of CO2 reduced per year from the program measured
in metric tons.
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4.2 Establish Timeline
The above three analyses and ranking of programs provide a framework for evaluating the
respective strategies, tactics, and programs across the various focus areas. Based on the
above, provided below is the recommended implementation plan with program priorities and
accompanying implementation timelines. The proposed implementation plan includes three
sets of programs:


Highest Priority New Programs – represents those programs that most effectively
balance cost effectiveness with greatest GHG reduction.



Recommended On-going Activities – this set of activities transcends the overall
implementation plan because these activities apply to multiple focus areas and should be at
the core of SMP implementation.



Tier 2 Priority Programs – represents those programs that clearly align with the various
focus areas and offer potential benefits related to the triple bottom line.

Please note that the goals, strategies, and tactics identified in Section 3 for each of the focus
areas provide a long term framework for the SMP. Table 4-3 provides a proposed “blueprint”
for moving forward.
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Table 4-3
SMP Implementation Plan
Recommendations

2015

Beyond
2015

√

√

√

√

√

√

√

√

√

√

√

2012

2013

2014

Standardize Recycling Program 1

√

√

√

Establish Energy Manager Position

√

√

√

√

Highest Priority New Programs

Develop Wind Project
Conduct energy efficiency upgrades for
street lights and City facilities/buildings
Implement BMPs to Improve Big Sioux
River Water Quality
Expand Fleet Anti-Idling Program
2

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

√

Recommended On-Going Activities
Revise Zoning Ordinances to Incorporate
Sustainable Design Standards to Foster
Low Impact Development
Develop Targeted Education and
Recognition Programs Aligning with Each
of the Focus Area Recommended
Strategies
Implement City Demonstration Programs
Tier 2 Priority Programs
Conduct Co-digestion Feasibility for
Commercial Food Wastes and Biosolids
Establish and/or Expand Renewable
Transportation Fuels’ Usage Goals
Continue Installing WW Facilities Energy
Savings Upgrades
Create a Healthy Cities Network
Incorporate Triple Bottom Line into City
CIP Process
1

2

√
√

√

√

√

√

√

√

Since the initiation of the SMP planning process, Public Works staff have proposed and the City Council has approved a set of amendments to
the City’s Garbage and Recycling Ordinance clarifying the ordinance including, but not limited to, Pay-As-You-Throw and the recycling goal
and standards. In addition, City staff recently proposed implementation of mandatory residential single stream recycling.
Since the initiation of the SMP planning process, Public Works staff have conducted a preliminary feasibility study assessing implementation of
a wind project at the Landfill. Initial results reflect lower energy revenues than originally projected.
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4.3 Identify Potential Program Funding
As reflected above, the SMP includes a strategy with program implementation for multiple years
into the future. Funding the implementation of the SMP requires an annual financial
commitment from the City, as well as a willingness to develop public-private partnerships to
implement select programs.
In addition, there are a handful of grant and loan programs the City should consider to fund
implementation including the following:


Clean Renewable Energy Bonds (CREBs);



The Federal Department of Energy, Office of Energy Efficiency and Renewable Energy
(EERE) Programs; and



State of South Dakota (State) Energy Management Office Programs.

Clean Renewable Energy Bonds (CREBs) present a low-cost opportunity for public entities to
issue bonds to finance renewable energy projects. The federal government lowers the cost of
debt by providing a tax credit to the bondholders in lieu of interest payments from the issuer.
Because CREBs are theoretically interest-free, they may be more attractive than traditional taxexempt municipal bonds.
In February 2009, Congress appropriated a total of $2.4 billion for the “New CREBs” program.
No more than one-third of the budget was allocated to each of the eligible entities: (1)
governmental bodies, (2) electric cooperatives, and (3) public power providers. Indications are
that Congress will need to allocate additional moneys to the program in 2012 to continue the
program. Presently, only projects that are already approved will be able to issue CREBs.
The City should evaluate the potential for the applicability of these bonds to the proposed
renewable energy programs, such as the wind project at the Landfill, application of solar for
heating the water at the community pools, or others.
The Federal Department of Energy, Office of Energy Efficiency and Renewable Energy (EERE)
invests in clean energy technologies that strengthen the economy, protect the environment, and
reduce dependence on foreign oil. It partners with industry, state and local governments, and
universities to improve energy efficiency practices and increasing their adoption by consumers,
industry, and governments.
In February 2011, President Obama and the EERE announced the Better Buildings Initiative to
work towards a goal of making commercial and industrial buildings 20% more energy efficient
by 2020 and accelerate private sector investment in energy efficiency. The Better Buildings
Challenge asks corporate chief executive officers, university presidents, and state and local
leaders to make a public commitment to energy efficiency. Through the Better Buildings
Challenge, the U.S. Department of Energy (DOE) hopes to highlight entities that have
committed to upgrading buildings and providing their energy savings data and strategies as
models for others to follow.
In addition, EERE facilitates the application of federal tax credits, as well as grants for the
development and demonstration of renewable energy and energy efficiency technologies. More
assessment should be undertaken by the City to determine the applicability of these funding
programs to the City and its various constituencies.
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The State established a Renewable Energy Property Tax Incentive in March of 2010. The
incentive exempts eligible portions of small renewable energy projects from real property taxes.
This program applies to projects in the commercial, industrial, agricultural, and residential
sectors. For the SMP, this funding program may assist in facilitating the development of a
public-private partnership for renewable energy projects.
The State also established in March of 2010 a program to provide a sales tax refund for wind
energy projects that exceed $10 million in construction costs. This tax incentive applies to sales
and use taxes and contractor’s excise taxes on project costs.
Lastly, the State has established an Energy Efficiency Revolving Loan Program. This program
offers loans to nonprofits, schools, and government agencies for energy audits, energy
efficiency improvements, and renewable energy installations. Repayment period for these loans
is 10 years and has a 0% interest rate. The program uses block grants as the funding source.
The City should further assess eligibility for each of the State funding programs listed above by
contacting the State Energy Management Office which administers these programs.
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Btu: British Thermal Units
CACP: Clean Air Climate Protection (software)
CO2: Carbon Dioxide
CO2e: Carbon Dioxide Equivalent
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GHG: Greenhouse Gases
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mt CO2e: metric tons Carbon Dioxide Equivalent.
MWh: Megawatt Hours
MMBtu: One million British Thermal Units
N2O: Nitrous Oxide
PFCs: Perfluorocarbons
SF6: Sulfur Hexafluoride
VMT: Vehicle Miles Traveled
WRI: World Resources Institute

5

EXECUTIVE SUMMARY
This report contains the greenhouse gas (GHG) emissions inventory results and methodologies as
completed by SAIC for the City of Sioux Falls, South Dakota. This inventory includes total emissions for
the City’s Government operations and the non‐government portion of the Sioux Falls Community. While
the City Government is an integral part of the Sioux Falls Community, for the purposes this inventory,
emissions from City Government operations are not included as part of the “Community” unless
otherwise specified. This inventory was completed for calendar year (CY) 2008 in order to establish a
baseline emissions estimate for Government and Community operations, which can be compared with
subsequent years to evaluate emissions reductions over time. Methodologies employed in this
inventory comply with the Local Governments Operations Protocol (LGOP) where applicable, and cases
where methodologies deviate from LGOP are noted. The inventory includes all Scope 1 and Scope 2
sources as outlined by the LGO Protocol and one Scope 3 emissions source (contracted school buses).
Because no official protocol or standard guidance is yet published for estimating community emissions,
the LGOP methods were used to the extent possible to calculate these emissions. All calculation
methodologies used to develop this inventory are detailed in the appendices at the end of this
document, and all emissions data shown are in units of metric tons of carbon dioxide equivalent (mt
CO2e), unless otherwise noted.
As shown in Table 1, below, emissions from the City of Sioux Falls Government and Community totaled
2,132,471 mt CO2e in 2008, with just under 12 percent (253,490 mt CO2e) attributed to the Government,
and just over 88 percent (1,878,981 mt CO2e) attributed to the Community. Figure 1 shows the
percentage share that each sector in the City Government and the Community contributed to total
emissions.

Figure 1: Percentage of Total Emissions by Sector from the City of Sioux Falls
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Table 1: Emissions from City Government and Non‐government Community, by Sector

Sector
Sioux Falls Community
Government
Solid Waste Facilities
Buildings & Other Facilities
Wastewater Facilities
Water Delivery Facilities
Vehicle Fleets
Streetlights & Traffic Signals
Non‐government Community
Commercial Buildings
Residential Buildings
Transportation

Emissions (mt CO2)
2,132,471
253,490
135,501
53,996
21,417
20,699
11,936
9,966
1,878,980
841,933
647,951
389,096
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Percent of Total
100%
12%
6%
3%
1%
1%
1%
< 1%
88%
39%
30%
18%

INTRODUCTION
This report provides a comprehensive GHG emissions inventory for the City of Sioux Falls, South Dakota
and addresses emissions from all significant sources within the City’s geopolitical boundaries. The
inventory includes emissions from City Government and the general Community for calendar year (CY)
2008. While the City Government is an integral part of the Sioux Falls Community, for the purposes this
inventory, emissions from City Government operations aggregated separately, not as part of the
“Community” unless otherwise specified. To develop the GHG emissions inventory for Sioux Falls, SAIC
applied the Local Government Operations Protocol (LGOP) developed in partnership by The Climate
Registry, the California Climate Action Registry, ICLEI ‐ Local Governments for Sustainability, and
California Air Resources Board. The LGOP provides the principles, approach, methodology, and
procedures needed to develop a GHG emissions inventory for local government operations and is
designed to support the complete, transparent, and accurate reporting of GHG emissions. SAIC used the
protocol where possible in this effort, and worked with the City to make decisions where the protocol
did not apply. This inventory focuses on three GHGs including carbon dioxide (CO2), methane (CH4), and
nitrous oxide (N2O), with emissions of all three GHGs rolled up and presented in terms of metric tons of
CO2 equivalent (CO2e) for the inventory year unless otherwise specified.

1.1 Climate Change Background
The greenhouse effect is a naturally‐occurring process by which atmospheric gases trap solar radiation
within the Earth’s atmosphere and regulate the global climate. As atmospheric levels of particularly
efficient GHGs change, so too does the climate. Evidence suggests that GHG emissions from human
activities are artificially intensifying the greenhouse effect, causing global average surface temperatures
to rise and global climate patterns to change. Human activities that generate large amounts of GHGs
which contribute to global climate change include burning of fossil fuels such as coal, natural gas,
gasoline, and diesel for electricity, heating, and transportation.
In response to climate change, many local governments are investigating opportunities to reduce GHG
emissions in their communities and within their own operations. This GHG inventory, also referred to as
a “carbon footprint”, is the foundation of climate action planning. The inventory provides complete and
accurate measurement of GHG emissions which can be used to assess climate change risks and
opportunities, create strategies to reduce emissions, and track progress to ensure that emission
reductions are realized.

1.2 Purpose of Inventory
The purpose of this inventory is to identify the sources and quantities of GHG emissions from Sioux Falls’
City Government operations and the general Community in CY 2008. This inventory will support City
sustainability efforts in two ways: first, it will establish an emissions baseline against which the City can
set emissions reductions targets and measure future progress; second, it will allow the City to
understand the scale of emissions from various departments and sources.
This GHG emissions inventory report marks the completion of the critical first milestone for the City of
Sioux Falls. Through continued leadership and commitment by the City Government, Sioux Falls can use
8

this baseline inventory to understand the details of the city’s emissions profile, set emissions reduction
targets, create a plan, and measure future progress in order to meet the City’s goals.
Figure 2: Five Basic Steps to Climate Protection
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METHODOLOGY
SAIC applied the LGOP to develop the GHG emissions inventory for the City of Sioux Falls for CY 2008.
The LGOP provided guidance for quantifying emissions resulting from City government operations and
was followed to the extent possible. The Sioux Falls inventory was not able to follow the guidance
provided in the LGOP for every emission source, however the City should be commended for its efforts
to adhere to the standard to the extent possible. This report denotes areas where the City deviated from
the LGOP guidance due to data gaps or to align certain data with other GHG reporting programs and
provides recommendations on how the City can reconcile these differences in future inventories.

2.1 Greenhouse Gases
In accordance with LGOP guidance, the six greenhouse gases regulated under the Kyoto Protocol were
assessed in this GHG emissions inventory for Sioux Falls. These six gases are carbon dioxide (CO2),
methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur
hexafluoride (SF6). Due to the small relative contribution of HFCs, PFCs, and SF6 to total emissions, this
inventory focuses on only CO2, CH4, and N2O, and each gas is reported in metric tons of CO2 equivalent
(CO2e) for the inventory year, unless otherwise specified.

2.2 Boundaries
The inventory boundary for the City Government was established by operational control. This includes
all sources for which the City has the authority to make changes in operational practices. Facilities for
which Sioux Falls has a minority financial stake, but no operational control, are being excluded.
City Government operations include emissions associated with the management of city‐owned
buildings, vehicles, streetlights and traffic signals, and solid waste, wastewater and water delivery
facilities over which the City dictates control.

2.3 Categorizing the Inventory
When analyzing emissions data, it is often beneficial to organize and group emissions in various ways for
gaining perspective, benchmarking emissions against other inventories, and developing reduction
strategies. At the highest level, this inventory is categorized into emissions resulting from City
Government operations and emissions from non‐government sources in the Community.

2.3.1 Scopes
The LGOP requires that local governments separately account for direct and indirect emissions, to
improve transparency, and to provide utility for different types of climate policies and goals. Direct GHG
emissions are emissions from sources within the City’s organizational boundaries that the City owns or
controls. Indirect GHG emissions are emissions that are a consequence of activities that take place
within the organizational boundaries of the City, but that occur at sources owned or controlled by
another entity. The LGOP follows the WRI/WBCSD GHG Protocol Corporate Standard in categorizing
direct and indirect emissions into “scopes” as follows:
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Scope 1

All direct GHG emissions (with the exception of direct CO2 emissions from
biogenic sources).

Scope 2

Indirect GHG emissions associated with the consumption of purchased or
acquired energy (electricity, steam, heating, or cooling).

Scope 3

All other indirect emissions not covered in Scope 2, such as emissions resulting
from the extraction and production of purchased materials and fuels,
transport‐related activities in vehicles not owned or controlled by the reporting
entity (e.g., employee commuting and business travel), outsourced activities,
waste disposal, etc.

In accordance with the LGOP, local governments must, at a minimum, quantify and report Scope 1 and
Scope 2 emissions. The LGOP encourages, but does not require, local governments to quantify and
report Scope 3 emissions. The City of Sioux Falls has elected to report Scope 3 emissions from
contracted school buses in this 2008 GHG emissions inventory because many local governments own or
operate their public school bus fleet and are therefore responsible for the associated direct emissions.
By capturing contracted school bus fleet emissions as Scope 3 emissions in this inventory, the City can
better compare their own emissions to those from other cities (apples to apples). Scope 3 emissions
sources that the City should consider monitoring and detailing in future inventories are employee
commuting and business travel. It should be noted that employee commuting and non‐airline business
travel within the City is currently captured under the community transportation sector estimate in this
inventory.
Figure 3: Emission Scopes

Source: WRI/WBCSD GHG Protocol Corporate Accounting and Reporting Standard (Revised Edition), Chapter 4
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2.3.2 Classification, Sectors, and Sources
This GHG inventory is broken down into two general classifications; (1) City Government operations and
(2) Community sources. This is done to allow the City to analyze emissions from each classification type
independently, since different strategies are typically required to reduce emissions from each type.
Municipal governments may develop internal policies and procedures that affect daily operations in a
manner that reduces emissions. By contrast, municipal governments typically employ outreach or
incentive programs for city business or residents to reduce emissions from community sources.
LGOP sectors were developed to create a framework that is based on internationally recognized GHG
accounting terms (i.e., Scope 1, Scope 2, stationary combustion, mobile combustion, etc.) but that is
more policy‐relevant to local governments. Categorizing the Sioux Falls’ GHG inventory by sector allows
the City to more easily communicate inventory results to the public and identify opportunities for
reductions.
In addition to understanding which sectors are generating emissions, it is also helpful to look at the
specific sources or raw resources and materials (such as natural gas, electricity, gasoline, diesel, solid
waste, and wastewater) whose use and generation directly result in the release of GHGs. Organizing the
inventory according to emission sources can be useful when developing resource management
strategies to reduce emissions. The following LGOP sectors and sources have been included in the City
Government inventory:
Table 2: Sector and Source of Emissions from Government and Community Operations
Classification
City
Government
Operations

Sector
Buildings & Other Facilities
Streetlights & Traffic Signals
Water Delivery Facilities
(Water Purification)
Wastewater Facilities
(Water Reclamation)
Vehicle Fleets*
Solid Waste Facilities

Non‐
Government
Community

Residential Buildings
Commercial Buildings
Non‐Gov Transportation

Source
Stationary combustion (natural gas)
Purchased electricity
Purchased electricity
Stationary combustion (natural gas)
Purchased electricity
Process Emissions (CH4 and N2O from wastewater treatment)
Stationary combustion (natural gas)
Purchased electricity
Mobile combustion (gasoline, diesel)
Stationary combustion (natural gas)
Fugitive Emissions (CH4 from landfill)
Stationary combustion (natural gas)
Purchased Electricity
Stationary combustion (natural gas)
Purchased Electricity
Stationary combustion (natural gas)
Purchased Electricity
Mobile combustion (gasoline, diesel)

* Vehicle fleets includes City fleet, transit fleet, school fleet (non‐bus), and contracted school buses.

2.3.3 City Government Departments
The City government has elected to disaggregate the inventory data according into operational
departments. This additional disaggregation will provide a high level of detail that will enhance the City’s
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ability to develop internal policies that target specific operations for emission reductions. The following
departments are included in this inventory:
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•

Fire
Libraries
Municipal/Public Buildings
Parks & Recreation
Police
Public Health
Public Parking
Public Works ‐ Utility

Schools & Community Centers
Solid Waste
Streetlights & Traffic Signals
Streets & Fleet
Transit
Water Purification
Water Reclamation
Other/Unknown

2.4 Baseline Inventory Year
The City has selected calendar year (CY) 2008 as the baseline year. This selection was made in order to
best represent a ‘typical’ year and was based on data availability. This timeframe also reflects some of
the energy efficiency and renewable energy projects, as well as the fleet upgrades the City has made in
recent years.

2.5 Calculating Emissions
Most of the GHG emissions from the Sioux Falls City Government were quantified using a calculation‐
based methodology. Calculation‐based methodologies involve the calculation of emissions based on
“activity data” and “emission factors”, outlined in sections 2.5.1 and 2.5.2, below.

2.5.1 Activity Data
Activity data refers to the relevant measurement of energy use or other processes that generate GHGs.
Examples of activity data referenced in this inventory include consumption of fuel by type, metered
annual energy consumption, and annual vehicle miles traveled (VMT) by vehicle type.

2.5.2 Emission Factors
Emission factors represent the rate of emission of a given GHG from a specific emission source. They are
usually expressed in terms of emissions per unit of activity data (i.e. kg‐CO2/kWh). By multiplying energy
usage or other activity data by the associated emission factor, one can determine the total emissions
quantity that resulted from a particular emission source. Please see the Appendices at the end of this
report for a listing of emission factors and methodologies used in this report.

2.5.3 General Calculation Methodology
The majority of the emissions recorded in this inventory were calculated using activity data and emission
factors. To calculate emissions, the basic equation below was used:
Emissions = Activity Data × Emission Factor
Emission factors will be different for each type of GHG and each source of emissions. As a result, the
calculation of emissions using the equation above must be repeated for each type of GHG and each set
of activity data. As an example, assume a power plant combusts 1,000 metric tons of coal. Because this

13

activity generates CO2, CH4, and N2O emissions, each at a different rate, the calculation must be
performed for each GHG independently, using the equation above.
CO2 Emissions = 1,000 metric tons coal × 2,077 kg CO2/metric ton coal = 2,077,000 kg CO2
CH4 Emissions = 1,000 metric tons coal × 0.0220 kg CH4/metric ton coal = 22.0 kg CH4
N2O Emissions = 1,000 metric tons coal × 0.0352 kg N2O/metric ton coal = 35.2 kg N2O
Where activity data or emission factors were not available, estimation methods were used to quantify
emissions. These estimation methods are described in greater detail in Appendices A and B.

2.5.4 Global Warming Potential (GWP)
The Global Warming Potential (GWP) of a gas is used to calculate the carbon dioxide equivalent (CO2e)
of non‐CO2 gases. Converting emissions of non‐CO2 gases to units of CO2e allows GHGs to be compared
on a common basis. Non‐CO2 gases are converted to CO2e using internationally recognized GWP factors
developed by the Intergovernmental Panel on Climate Change (IPCC) in their Second Assessment Report
(SAR) to represent the heat‐trapping ability of each GHG relative to that of CO2. For example, the GWP
of CH4 is 21 because one metric ton of CH4 has 21 times more capacity to trap heat in the atmosphere
than one metric ton of CO2. Table 3, below, displays GWP values from the IPCC SAR for each gas
included in this inventory.
Table 3: GWP values for inventory GHGs1
Common Name
Carbon dioxide
Methane
Nitrous oxide
Sulfur hexafluoride
HFC
PFC

Formula
CO2
CH4
N2 O
SF6
Multiple
Multiple

GWP
(100‐year time horizon)
1
21
310
23,900
Varies depending on gas
Varies depending on gas

To calculate CO2e emissions using GWP values, emissions of each individual GHG are multiplied by the
associated GWP for that gas. As an example, this conversion to units of CO2e has been applied to the
emissions calculated in the coal combustion example in the previous section and displayed below.
CO2e Emissions = (2,077,000 kg CO2 x 1) + (22.0 kg CH4 x 21) + (35.2 kg N2O x 310)
÷ 1,000 kg/metric ton = 2,088 metric tons CO2e
Once emissions of all six (or in the case of Sioux Falls, three) GHGs are converted to units of CO2e, they
can be summed into a single representative quantity of GHG emissions.
1

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

14

CITY GOVERNMENT INVENTORY RESULTS
This section details Sioux Falls’ GHG emissions from City Government operations in CY 2008. Where
appropriate, emissions are aggregated across departments, sectors and sources for comparison. This
information identifies specific sources of emissions and can be used by City staff and policymakers to
guide climate action planning and emissions reduction activities moving forward. For a detailed
description of the calculation methodologies and emission factors used for the City government
inventory, please see Appendix A.

3.1 Summary by Sector
Emission totals in this section are aggregated according to five sectors; buildings and other facilities,
solid waste facilities, wastewater facilities, streetlights, and vehicle and transit fleets. The buildings and
other facilities sector includes emissions from electricity use and from stationary combustion for heating
in City Government buildings. The solid waste facilities sector includes fugitive landfill methane
emissions from the Sioux Falls Regional Sanitary Landfill. The wastewater sector includes emissions from
the City’s wastewater treatment facility. The streetlights sector includes indirect emissions resulting
from the consumption of electricity by City streetlights over the course of 2008. The vehicle and transit
fleet sector includes tailpipe emissions from passenger fleet vehicles, light, medium, and heavy‐duty
trucks, police and fire equipment, transit vehicles (buses, shuttles, etc.), street sweeping equipment,
construction equipment, forklifts and scissor‐lifts, grounds‐keeping equipment, and any other City‐
owned vehicles or equipment. The pie chart and data table below display the amount and percent share
of emissions contributed by each sector to the City’s total emissions.
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Figure 4: City Government Emissions by Sector

Table 4: City Government Emissions by Sector
GHG
Emissions
(mt CO2e)
135,501
53,996
21,417
20,699
11,936
9,966
253,490

Sector
Solid Waste Facilities
Buildings & Other Facilities*
Wastewater Facilities
Water Delivery Facilities
Vehicle Fleets
Streetlights & Traffic Signals
TOTAL

% Share
53%
21%
8%
8%
5%
4%
100%

* Does not include emissions from electricity and natural gas in wastewater, water delivery, and solid waste facilities to avoid
double‐counting. Those emissions are captured in their respective sectors in the table.

3.2 Summary by Source
Emission totals in this section are aggregated according to emission sources. In the case of Sioux Falls
City Government, this includes indirect emissions from electricity use and direct emissions from
combustion of several types of fossil fuels. The pie chart and data table below display the amount and
percent share of emissions contributed by each source to the City’s total emissions.
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Figure 5: City Government Emissions by Source

Table 5: City Government Emissions by Source
GHG
Emissions
(mt CO2e)
133,752
89,736
13,633
8,990
4,406
2,769
177
26
253,490

Source
Solid Waste*
Electricity
Natural Gas
Diesel
Wastewater**
Gasoline
E85 Ethanol
Propane
TOTAL

% Share
53%
35%
5%
4%
2%
1%
<1%
<1%
100%

* Fugitive CH4 from waste decomposition in landfill
** Process CH4 and N2O from wastewater treatment

3.3 Detailed Analysis by Sector
3.3.1 Buildings Sector
The City of Sioux Falls contains many buildings and facilities that produce GHG emissions directly from
stationary fossil fuel combustion and indirectly from electricity use. Stationary combustion refers to the
combustion of fuels to produce electricity, heat, or motive power using equipment in a fixed location.
Typical stationary sources found in buildings and facilities include furnaces, boilers, burners, and internal
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combustion engines that consume fossil fuels like natural gas, liquefied petroleum gas (LPG), and fuel
oil. The primary fossil fuel type consumed with in Sioux Falls is natural gas.
City Government emissions from stationary combustion and electricity use totaled 93,429 mt CO2e,
about 37 percent of total emissions from City Government operations in CY 2008. The energy split at
these facilities was about 85 percent electricity and 15 percent natural gas as a result of consuming
101,472,122 kWh of electricity and 2,564,740 therms of natural gas. It should be noted that water
delivery, wastewater, and solid waste facilities contributed 39,459 mt CO2e and these emissions are also
discussed under their respective sectors in the sections below.
Figure 6: City Government Buildings Sector Emissions by Source

Note: a negligible amount of emissions resulting from propane are not displayed in the chart.

Understanding which City departments and specific facilities consume the most resources and generate
the most GHG emissions is the first step toward identifying reduction opportunities. There are 45 public
schools and community centers in Sioux Falls which together accounted for the largest portion of
emissions from City buildings in CY 2008 at 32,101 mt CO2e or about 34.4 percent of emission within this
sector. Water delivery and wastewater facilities accounted for about the same share of sector emissions
at 22.2 and 18.2 percent, or 20,699 and 17,011 mt CO2e, respectively, City municipal/public buildings
such as City Hall, City Hall Annex, Carnegie Hall, and other facilities also accounted for a significant share
of sector emissions at 10,803 mt CO2e or about 11.5 percent. All other facility types combined
accounted for 13.7 percent of sector emissions with no single facility type exceeding a 3 percent
contribution.
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Figure 7: City Government Buildings Sector Emissions by Department

19

Table 6: City Government Buildings Sector Energy Consumption and Emissions by Department
Department
Schools & Community Centers
Water Purification
Water Reclamation
Municipal/Public Buildings
Parks & Recreation
Solid Waste
Police
Libraries
Public Parking
Streets & Fleet
Fire
Transit
Other/Unknown
Public Works ‐ Utility
Public Health
TOTAL

Electricity
Use
(kWh)
31,715,826
25,346,107
21,086,484
10,607,503
2,254,978
2,115,691
1,691,573
1,592,522
1,605,467
678,049
1,002,793
575,815
628,863
560,200
10,251
101,472,122

Natural Gas Use
(Therms)
1,348,560
145,578
81,635
463,608
130,390
11,311
45,600
12,020
4,035
112,418
58,304
66,672
13,695
3,629
67,285
2,564,740

GHG
Emissions
(mt CO2e)
32,101
20,699
17,011
10,803
2,466
1,749*
1,572
1,316
1,284
1,131
1,098
807
567
460
366
93,429

% Share
34.4%
22.2%
18.2%
11.6%
2.6%
1.9%
1.7%
1.4%
1.4%
1.2%
1.2%
0.9%
0.6%
0.5%
0.4%
100%

* Includes emissions (26 metric tons CO2e) resulting from the combustion of 4,600 gallons of propane used for heating at the
Sanitary Landfill Scale Office and Maintenance facility in 2008.

3.3.2 Streetlights & Traffic Signals
Emissions from streetlights and traffic signals are the result of electricity consumption. Streetlights and
traffic signals consumed 12,677,376 kWh in CY 2008 which resulted in 9,966 mt CO2e.
3.3.3 Water Delivery Facilities
Water delivery facilities include treatment facilities, booster stations, lift stations, in‐line pumps, storage
facilities and reservoirs. These facilities generate emissions as a result of electricity and natural gas
consumption. In CY 2008, electricity use accounted for approximately 95 percent of total emission from
water delivery facilities as displayed in Figure 8 below. These facilities consumed 25,346,107 kWh of
electricity and 145,578 therms of natural gas which resulted in a total of 20,699 mt CO2e or about 4
percent of total emission from City Government operations.

20

Figure 8: Water Delivery Facilities Emissions by Source

3.3.4 Wastewater Facilities
The City of Sioux Falls is responsible for providing wastewater services to the community. Wastewater
facilities operated by the City include the Sioux Falls Water Reclamation Plant and a number of sewer lift
stations. These facilities generate emissions by combusting natural gas, purchasing electricity, and
treating wastewater from the City and surrounding communities. When treating wastewater, three
types of process emissions are generated; N2O produced during the treatment process, N2O from
effluent discharge, and CH4 from incomplete combustion of digester gas. Data used in the calculation of
process emissions from the Sioux Falls Wastewater treatment plant include population served by the
Plant and facility‐specific data on digester gas production and composition. These data were obtained
from the Plant manager. Electricity and natural gas consumption data were provided by local power and
gas utilities.
As shown in Figure 9 and Table 7, below, emissions from the wastewater treatment plant totaled 21,417
mt CO2e in 2008, with the largest share (77 percent, or 16,577 mt CO2e) coming from electricity
consumption.
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Figure 9: Wastewater Facilities Emissions by Source

Table 7: Wastewater Facilities Emissions by Source
GHG Emissions
(mt CO2e)
16,577
3,991
434
208
207
21,417

Source
Electricity
N2O From Effluent Discharge
Natural Gas
CH4 from Incomplete Combustion of Digester Gas
N2O Process Emissions from Treatment
TOTAL

% Share
77%
19%
2%
1%
1%
100%

3.3.5 Vehicle Fleets
The City of Sioux Fall operates three separate vehicle fleets including the City fleet, transit fleet, and
non‐bus school fleet. The City fleet contains vehicles and equipment primarily used for fire, police, and
public works operations. The transit fleet is managed by Sioux Area Metro and provides public
transportation for Sioux Falls. The non‐bus school fleet includes vehicles and equipment dedicated for
use by the Sioux Falls public school system. In addition to these three fleets, the City contracts out
school bus fleet services.
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Emissions from the City of Sioux Falls’ vehicle fleets are the result of fossil fuel being used in on‐road and
off‐road vehicles, including passenger cars, trucks, buses and equipment. The combustion of fuel in
these sources results in emissions of CO2, CH4 and N2O.
In 2008, the City vehicle fleet, consisting of over 1,000 cars, trucks, buses and pieces of equipment,
consumed 1,022,489 gallons of fuel. The majority of fuel used by the City was diesel (about 67%),
followed by unleaded gasoline (about 30%) and E85 ethanol (about 2%).
City‐owned vehicles and equipment can be broadly categorized into two types: those operating on a
per‐mile basis and those operating by the hour. Vehicles operating on a per‐mile basis are self‐propelled
and contain an odometer to record mileage traveled. These include cars, trucks and buses. Equipment
operated by the hour is largely non‐self propelled and includes generators and construction and
maintenance equipment. The City also owns several fuel storage tanks, which hold fuel for operation of
city‐owned vehicles and equipment, the contents of which are recorded separately from vehicle fuel
use.
The City of Sioux Falls Fleet Management department tracks data for the City’s fleet. These data include
vehicle and equipment‐specific departmental identification numbers, model year, fuel type, miles
traveled or hours used, NAFA standard vehicle and equipment classification codes, and vehicle or
equipment description. This comprehensive data set was used in the calculation of emissions from the
City‐owned vehicle fleet. For emission factors used in the calculation of City fleet emissions, reference
Appendix C.
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Figure 10: Vehicle Fleet Emissions by Fleet Type

Table 8: Vehicle Fleet Emissions by Fleet Type
GHG Emissions
(mt CO2e)
7,712
2,279
1,494
451
11,936

Fleet Type
City Fleet
Transit Fleet
School Buses (contracted service)
School Fleet (non‐bus)
TOTAL
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% Share
65%
19%
13%
4%
100%

Figure 11: Vehicle Fleet Emissions by Source

Table 9: Vehicle Fleet Emissions by Source
Source
Diesel
Gasoline
E85 Ethanol
TOTAL

GHG Emissions
(mt CO2e)
7,066
2,748
177
11,936

% Share
71%
28%
2%
100%

3.3.6 Solid Waste Facilities
The City of Sioux Falls operates the Sioux Falls Regional Sanitary Landfill (Landfill), which receives waste
from the counties of Lake, Lincoln, McCook, Minnehaha, and Turner and is the largest landfill in the
state of South Dakota. In 2008, the Landfill serviced 245,344 people, with 62.8 percent of those being
Sioux Falls residents and the other 37.2 percent residing outside the City. In 2008, approximately
3,878,627 metric tons of waste was in place at the Landfill. It should be noted that due to its size, the
Landfill is subject to US EPA New Source Performance Standards (NSPS), which requires the Landfill to
evaluate landfill gas (LFG) generation potential. Analytical testing (referred to as “Tier 2 testing”) of the
LFG composition indicate that the Landfill is below the prescribed threshold established in NSPS (50
megagrams of non‐methane organic compounds) that requires the generated LFG be collected and
controlled. However, the Landfill voluntarily operates a Landfill Gas (LFG) Collection and Control System
(GCCS), whereby methane generated, which would otherwise be vented into the atmosphere, is
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captured and combusted, either onsite through a utility flare or off‐site in a boiler. The GCCS includes
equipment to monitor LFG characteristics including composition, temperature, pressure and flow rates.
These monitoring data, along with historic waste disposal data, were used to calculate estimated CH4
emissions from the Landfill.
In 2008, all LFG that was collected at the Landfill was combusted at one utility flare located onsite. Of
the active MSW disposal area in 2008, 47.0 acres had gas collection influence (including the majority of
the sideslope area and some crown area) and 51.6 acres did not have gas collection influence (new cell,
crown, smaller area of sideslopes).
It should be noted that the Landfill is registered with the Climate Action Reserve (Reserve), a national
carbon offsets program, and the City of Sioux Falls acquires carbon offset credits through the Reserve
for the voluntary implementation of the GCCS. In 2008, the Landfill received Reserve verified credits for
the voluntary destruction of 74,600 mt CO2e through the operation of the GCCS.
Because the City of Sioux Falls owns and manages the Landfill, it is responsible for reporting emissions
from the Landfill under the US EPA’s Greenhouse Gas Mandatory Reporting Rule (MRR) beginning in CY
2010. In order to remain constant in the calculation of emissions from the Landfill, and to ease
comparisons of emissions year‐over‐year, 2008 CH4 emissions were calculated in accordance with MRR
Subpart HH (Muncipal Solid Waste Landfill) methodologies, specifically equations HH‐1, HH‐4, HH‐7, and
HH‐8. For details of the calculation inputs, reference Appendix A, Section A.5.
In total, 133,725 mt CO2e emissions were released from the Landfill in 2008, as shown in Table 10,
below. This number is high when compared with most other municipalities’ fugitive emissions from
waste disposal. This is due to several factors: first, the City of Sioux Falls owns and operates the Landfill,
which means that the City must account for all emissions from waste disposed of at the Landfill, not
solely emissions from waste generated by City government operations. Second, the majority of the
Landfill, which opened in 1979 and has continued to accept waste, is likely within the methane
producing phase of anerobic waste decomposition. Finally, the LFG collection system covered less than
half of the landfill area, meaning that a large portion of the LFG generated was vented to the
atmosphere.
When electricity and natural gas consumption at the site are included in the total, activities at the Sioux
Falls Regional Sanitary Landfill resulted in 135,501 mt CO2e of emissions, as detailed in Figure 12 and
Table 10, below.
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Figure 12: Solid Waste Facilities Emissions by Source

Note: a negligible amount of emissions resulting from propane are not displayed in the chart.

Table 10: Solid Waste Facilities Emissions by Source
GHG
Emissions
(mt CO2e)
133,752
1,663
60
26
135,501

Source
Fugitive Emissions (CH4 from landfill)
Electricity
Natural Gas
Propane
TOTAL

27

% Share
99%
1%
<1%
<1%
100%

NONGOVERNMENT COMMUNITY INVENTORY RESULTS
This section details GHG emissions from the Community of Sioux Falls in CY 2008 not including City
Government operations. While the City Government is an integral part of the Sioux Falls Community, for
the purposes this inventory, emissions from City Government operations are not captured as part of the
“Community” unless otherwise specified. Where appropriate, emissions are aggregated by sector and
source for comparison. Results from this inventory may be used by the City to inform policy decisions
and to develop programs aimed at reducing GHG emissions within the Community. For a detailed
description of the calculation methodologies and emission factors used in for the community inventory,
please see Appendix B.

4.1 Summary by Sector
The major sectors contributing to emissions in the City of Sioux Falls are buildings (both residential and
commercial) and transportation. Emissions from non‐government community activities totaled
1,878,981 mt CO2e in 2008, with the largest share coming from electricity and natural gas consumption
at commercial buildings, which accounted for 45 percent of the total, or about 841,933 mt CO2e.
Electricity and natural gas consumption at residential buildings made up 34 percent of the total, or
647,951 mt CO2e, with the remaining 21 percent of community emissions coming from transportation,
at 389,096 mt CO2e. Further detail is shown in Figure 13 and Table 11, below.
Figure 13: Community Emissions by Sector
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Table 11: Community Emissions by Sector
GHG Emissions
(mt CO2e)

% Share

Commercial Buildings

841,933

45%

Residential Buildings

647,951

34%

Sector

Transportation*
TOTAL

389,096

21%

1,878,981

100%

* Does not include Government fleet vehicles

4.2 Summary by Source
Major energy sources in the City of Sioux Falls include electricity, natural gas, and transportation fuels
(including gasoline and diesel). Electricity comprised the largest share of the City’s 1,878,981 mt CO2e of
emissions in 2008, at 55 percent, or 1,029,632 mt CO2e. Natural gas comprised 24 percent of community
emissions, or 460,252 mt CO2e, with transportation fuels accounting for the remainder. Gasoline
consumption by community‐owned vehicles accounted for 19 percent, or 357,337 mt CO2e, while diesel
consumption accounted for 2 percent, or 31,760 mt CO2e. Further detail is shown in Figure 14 and Table
12, below.
Figure 14: Community Emissions by Source

Diesel
2%

Gasoline
19%

Electricity
55%

Natural
Gas
24%
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Table 12: Community Emissions by Source
Source
Electricity
Natural Gas
Gasoline
Diesel
TOTAL

GHG Emissions
(mt CO2e)
1,029,632
460,252
357,337
31,760
1,878,981
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% Share
55%
24%
19%
2%
100%

CONCLUSIONS
The results of the GHG Inventory have been characterized by classification, sector, and source. The
strategies selected for reducing GHG should take into account various factors including but not limited
to relative quantities of GHG generated, planned program activities impacting generation, estimated
costs, and projected benefits. Detailed strategies and tactics are provided in the sustainability master
plan (SMP).
To provide a frame of reference on how the GHG results compare to other communities, we have
provided below high level results for Government Operations for a handful of similar communities.
Table 13: Municipal GHG Emissions Benchmarking Data
Municipal GHG
Emissions Benchmark
Total GHG Emissions
(mt CO2e)
Largest Emission Source
(mt CO2e, % share)
Population
Number of employees

Government Operations
Arlington,
Denver, CO
VA
(2005)
(2007)

Sioux Falls,
SD
(2008)

Colorado
Springs, CO
(2007)

Baltimore,
MD
(2007)

Seattle, WA
(2005)

253,490

92,425

217,835

98,953

608,988

600,069

Solid Waste
(135,501, 53%)

SC & EL*
(74,402, 81%)

SC & EL*
(147,692, 68%)

SC & EL*
(87,177, 88%)

SC & EL*
(372,701, 61%)

SC & EL*
(360,641, 60%)

153,888

402,417

579,744

202,800

640,150

573,911

1,127

4,604

12,461

N/A

29,393

11,331

* SC & EL = Stationary Combustion & Electricity

It is important to exercise caution when comparing municipal GHG inventories because each community
is unique in size, population, climate, and other characteristics and the services provided by each
municipal government to its residents vary widely. As a result, each community may employ different
inventory boundaries and calculation methodologies to suit their needs.
Based on the above initial comparison, the results reflect that Sioux Falls generates a typical amount of
total GHG emissions relative to other communities in Table 13, however, the population and employee
count for the City is lower than all others in the table. As a result, per capita GHG emissions as well as
GHG emissions per City employee are significantly higher than the benchmark communities. These high
relative emission intensities are a direct result of the solid waste service the City Government provides
to City residents and the surrounding communities. This is clear from the table since solid waste was the
largest emission source in Sioux Falls, while stationary combustion and electricity use was the largest
emission source in all other communities. It is likely that several of the benchmark communities do not
provide solid waste services to their residents, or offer these services on a more limited scale. Further
investigation of each community’s GHG inventory is required to determine which communities own and
operate a landfill and the operational characteristics associated with any of these landfills before
additional conclusions can be drawn.
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RECOMMENDATIONS
6.1 Next Steps
This GHG emissions inventory baseline is the first step toward reducing GHG emissions in the City of
Sioux Falls. The City government should continue its leadership and commitment to sustainability, by
proceeding with the five basic steps to climate protection which include:
1.
2.
3.
4.
5.

Conduct a baseline emissions inventory and forecast
Establish reduction targets for a forecast year
Develop a Climate Action Plan
Implement Action Plan
Monitor and verifying results

5

In addition to these activities, Sioux Falls should continuously work to improve its internal data sets,
data collection policies and procedures, and data management tools. Improving these components of
GHG inventory development will increase accuracy and transparency while streamlining the inventory
development process and reducing the administrative burden for updating the inventory in future years.
Specific actions the City should consider to improve these components are described in the following
section.

6.1 Data Collection Process Improvement
Data collection can be a challenge when developing a GHG inventory, as data typically come from many
sources and may be of varying quality, completeness, and availability. The primary data sources for the
City are displayed in the Table 14, below:
Table 14: Primary Data Sources for the City of Sioux Falls Inventory
Data Type
Natural gas consumption by
government, residential, and
commercial buildings
Electricity consumption by
government, residential, and
commercial buildings and by City
streetlights and traffic signals
Gasoline, Diesel, and E85 ethanol
consumption by vehicle fleets
Wastewater generation and
treatment
Solid Waste disposal and landfill
operating characteristics
Non‐Government Community
transportation characteristics

Source
Natural gas utility ‐ MidAmerican (Constellation)

Electric power utilities ‐ Xcel Energy, Sioux Falls Electric Light & Power,
Sioux Valley Energy, and Southeastern Electric Co‐op

City Government – Fleet Management Division of Public Works, Sioux Falls
School District, School Bus Inc.
City Government ‐ Water Reclamation/Sanitary Sewer Division of Public
Works
City Government ‐ Landfill Division of Public Works
Southeastern Council of Governments (SECOG)

Significant time and effort were required by City staff and SAIC to compile, organize, and verify the data
from the sources listed in Table 1. The City should be commended for these efforts. The most significant
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challenge faced during data collection was the compilation and organization of electric power
consumption data for city‐owned and operated facilities. The primary reasons for this challenge include
the following:
•
•
•

Recordkeeping for City‐owned and operated facility assets is decentralized
Data provided by electric power utilities contained cryptic facility names with missing or
incorrect facility addresses
The City does not currently maintain a centralized electronic system for collecting energy usage
data from its government operations

The City should continue the effort to improve its facility and energy data sets to reduce the data
collection burden and data accuracy when updating the GHG inventory for future years. These efforts
should focus on resolving the three primary shortcomings listed above. Activities the City should
consider undertaking in order to improve its facility and energy data may include, but are not limited to,
the following:
•

•

•

•

•

Establish and develop mutually beneficial relationships with utility contacts. These relationships
can foster cooperative data sharing in the development of co‐sponsored community energy
efficiency programs.
Review archived paper bills and work directly with gas and electric power utilities and
department managers to ensure that each facility or other asset is assigned a proper name
address, responsible department, account number, and meter ID or set of meter IDs (for
facilities with multiple meters). This data should be consistent between utility and City data sets
and should be actively maintained in a City database. Aligning utility and City data sets will
dramatically reduce the level of effort and potential for error when collecting data for future
inventories.
Identify the facilities and responsible departments for utility data that were unmatched or
otherwise assigned to the “other/unknown” category in the City data set. This will improve the
comprehensiveness, accuracy, and overall quality of City’s energy and GHG data.
Establish an inventory data champion for each City department to facilitate data collection and
compilation for each department. This creates a single point of contact within each department
from whom to gather energy and GHG data for that department. It also establishes a level of
accountability with respect to data collection and accuracy.
Establish a City Energy and GHG Manager to facilitate periodic data collection and compilation
from all City departments, to identify energy and GHG reduction opportunities, and to execute
energy and GHG reduction projects. Alternatively, the City may establish a City Energy and GHG
Data Manager to periodically collect and manage energy and GHG data but leave energy and
GHG reduction activities to the City departments. Typically, a data manager can perform data
collection and management part‐time in addition to their other roles and responsibilities as a
member of the City’s staff. Having a single owner of all City energy and GHG data is critical for
maintaining a single City data set that is comprehensive of all City departments, avoiding
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•

•

double‐counting of emissions, and holding each department data manager responsible for the
data from their respective department.
Establish policies and procedures for each department data champion to electronically submit
appropriate inventory data on a monthly basis from utility bills as well as fleet, wastewater, and
landfill data tracking systems to the City Energy and GHG Data Manager. Some enterprise
energy and GHG management software options are capable of automatic periodic data
download directly from utility data sources (known as “batch feeds”). This functionality
improves data accuracy and reduces the administrative burden associated with data collection
by eliminating the need for manual data entry.
Implement a centralized electronic data management system for collecting and analyzing energy
and GHG data. Maintaining a single data set is critical to ensuring your data is manageable,
comprehensive, and avoids double‐counting of emissions.

The City Government is currently in the process of decentralizing utility bill payment responsibilities
throughout its departments as a result of recommendations by the City’s Finance Department. This
change does not conflict with the last bullet above which recommends implementing a centralized
energy data management system. It is important to draw the distinction between utility bill payment
and energy data collection from utility bills. It is perfectly acceptable for department staff to pay utility
bills in a decentralized manner and report energy data from each utility bill into a centralized web‐based
data management system.
Two basic data management solutions exist for the City; off‐the‐shelf energy and GHG management
software or custom‐built spreadsheet‐based tools. These data management tools store all the data used
for the GHG inventory calculations in a single location, simplify the documentation process, increase
transparency, and ease any future verification or compliance requirements. Many off‐the‐shelf software
solutions exist in the marketplace. Some of the applications focus solely on energy management for
facilities and others are more comprehensive, including features that track fleet, waste, water, and GHG
data. Almost all of these software packages require the purchase of licenses or other costs such as an
annual membership fee. Some programs are free to use but have a limited scope, functionality and
flexibility (customizable features) such as EPA’s EnergySTAR Portfolio Manager which focuses solely on
facility energy management. Custom‐built, spreadsheet‐based data management tools require some
development work but generally offer greater flexibility than off‐the‐shelf software solutions and can be
readily adapted to the specific needs of the City. In addition, these tools are perpetually free for an
unlimited number of users once development is complete. Energy and GHG data management tools
such those mentioned above are critical to developing effective energy management programs because
they are more user‐friendly and engaging for City staff and provide greater detail and analysis
capabilities than finance‐based data management software packages.
Understanding the City’s needs and wants with respect to energy and GHG data management software
is the first step toward selecting the software or tool that is right for Sioux Falls. A matrix template for
ranking typical features in these software packages is provided in Appendix D. It is recommended that
the City consider the relative importance of each feature and compare those rankings to the capabilities
of each software option.
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APPENDIX A  CITY GOVERNMENT INVENTORY CALCULATION
METHODOLOGIES
Different methods were used to calculate emissions from City buildings, streetlights and traffic signals,
water delivery facilities, wastewater treatment facilities, vehicle fleets, and solid waste facilities. The
emission calculation methods used for these sectors are detailed below.

A.1 Buildings Sector
Buildings Sector emission are generated primarily from stationary combustion of natural gas and
electricity use within City facilities. The methods used to calculate these emissions are described below.
A.1.1 Emissions from Stationary Combustion
Emissions from combustion of natural gas were calculated based on consumption at each City facility, in
accordance with the LGOP, as follows:
CO2 Emissions = Natural Gas Use (MMBtu) x Emission Factor (53.02 kg CO2/MMBtu) ÷ 1,000 (kg/metric ton)
CH4 Emissions = Natural Gas Use (MMBtu) x Emission Factor (5.0 g CH4/MMBtu) ÷ 1,000,000 (g/metric ton)
N2O Emissions = Natural Gas Use (MMBtu) x Emission Factor (0.1 g N2O/MMBtu) ÷ 1,000,000 (g/metric ton)

Natural gas consumption was calculated by using the therms of natural gas metered at each facility
(data provided by the natural gas utility) and dividing by 10 to convert from therms to units of MMBtu.
The emission factor of 53.02 kg CO2/MMBtu is the U.S. weighted average CO2 emission factor from the
LGOP. Emission factors of 5.0 g/MMBtu for CH4 and 0.1 g/MMBtu for N2O are default values from the
LGOP, and are based on fuel type and sector.
A.1.2 Emissions from Electricity Use
Emissions from electricity use were calculated based on consumption at each City facility, in accordance
with the LGOP, as follows:
CO2 Emissions = Electricity Use (kWh) x Emission Factor (0.795 kg CO2/kWh) ÷ 1,000 (kg/metric ton)
CH4 Emissions = Electricity Use (kWh) x Emission Factor (0.018 g CH4/kWh) ÷ 1,000,000 (g/metric ton)
N2O Emissions = Electricity Use (kWh) x Emission Factor (0.012 g N2O/kWh) ÷ 1,000,000 (g/metric ton)
Consumption in kilowatt‐hours was gathered from utility billing data at the facility level. The emission
factors of 0.78175 kg CO2/kWh, 0.01315 g/kWh, and 0.01325 g/kWh for CO2, CH4, and N2O respectively,
represent the average emission factors for the MROW West subregion per the U.S. EPA’s eGRID v1.1
2007 data.

A.2 Streetlights and Traffic Signals
Emissions from streetlight and traffic signal electricity use were calculated based on electricity
consumption data provided by local electric utilities for all City streetlights and traffic signals. Emission
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factors and calculation methods used to determine emissions were the same as those used to
determine emissions from electricity use in the buildings sector (see section A.1.2).

A.3 Water Delivery Facilities
Water delivery facilities generate emission as a result of stationary combustion of natural gas and use of
electricity. Emissions from these two sources were calculated according to the same methods used for
the Buildings Sector (see section A.1).

A.4 Wastewater Treatment Facilities
Data used in the calculation of emissions from the Sioux Falls Wastewater treatment plant include
population served by the Plant and facility‐specific data on digester gas production and composition.
These data were obtained from the Plant manager.
A.4.1 Stationary CH4 from Incomplete Combustion of Digester Gas
CH4 = (Digester Gas x FCH4 x ρ(CH4) x (1‐DE) x 0.0283 x 365.25 x 10‐6) x GWP
Where:
Variable

Description
Annual CH4 emissions

Value
208.054

Value Type
Calculated

Units
metric tons
CO2e

Digester Gas

measured standard cubic feet of
digester gas produced per day

241,308

Input

ft3/day

FCH4

measured fraction of CH4 in
biogas

60%

Input

fraction

p(CH4)

density of methane at standard
conditions
CH4 Destruction Efficiency

662.00

Constant

g/m3

.99

Default

fraction

0.0283

Constant

m3/ft3

CH4

DE

3

3

0.0283

conversion from ft to m

365.25

conversion factor

365.25

Constant

day/year

10‐6

conversion from g to metric ton

10‐6

Constant

metric ton/g

GWP

Global Warming Potential

21

Default

A.4.2 Process N2O Emissions from Effluent Discharge
N2O = ((Ptotal x Find‐com) x (Total N Load ‐ N uptake x BOD5 load) x EF effluent x 44/28 x (1 ‐ F plant) x 365.25
x 10‐3) x GWP
Variable
N2O
Find‐com

Description
Annual N2O emissions
factor for industrial and
commercial co‐discharge
waste into the sewer system

Value
3,991
1.25
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Value Type
Calculated
Default

Units
metric tons CO2e

Variable
Total N Load
N uptake
BOD5 Load
EF Effluent

44/28
F plant

365.25
10‐3

GWP

Description
Total Nitrogen Load
Nitrogen uptake for cell
growth in aerobic system
Amount of BOD5 produced
per person per day
Emission Factor

Value
0.026
0.05

Value Type
Default
Default

Units
kg N/person/day
kg N/kg BOD5

0.090

Default

0.005

Default

molecular weight ratio of
N2O to N2
fraction of nitrogen removed
for the centralized WWTP
w/o
nitrification/denitrification
Conversion Factor
fraction of nitrogen removed
for the centralized WWTP
w/o
nitrification/denitrification
Global Warming Potential

1.57

Constant

kg
BOD5/person/day
kg N2O‐N/kg
sewage‐N
produced
ratio

0.0

Default

fraction

365.25
10‐3

Constant
Constant

Day/year
metric ton/kg

310

Default

A.4.3 Process N2O emissions from WWTP
N2O = ((Ptotal x Find‐com) x EF x 10‐6) x GWP
Variable
N2O
Ptotal

Find‐com

EF
10‐6
GWP

Description
Annual N2O Emissions
population that is served by the
centralized WWTP adjusted for
industrial discharge, if applicable
[person]
factor for industrial and commercial
co‐discharge waste into the sewer
system
emission factor for a WWTP without
nitrification/denitrification
conversion from g to metric ton
Global Warming Potential

Value
207.163
167,067

Value Type
Calculated
Input

1.25

Default

3.2

Default

10‐6
310

Constant
Default

Units
metric tons CO2e
person

g
N2O/person/year
metric ton/g

A.5 Vehicle Fleet Emissions
Emissions from City vehicle fleets were calculated using three separate methods. Different methods
were required for stationary combustion of fossil fuels in equipment that is not self propelled (i.e.
generators) and mobile combustion of fossil fuels in vehicles that are self propelled (i.e. passenger cars,
trucks, buses, etc.). Due to a lack of detailed data, a unique calculation method was developed to
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estimate scope 3 emissions from contracted school buses. These three methods are described in detail
below.
A.5.1 City, Transit, and Nonbus School Fleets
The City of Sioux Falls Fleet Management department tracks data for the City’s fleet. These data include
vehicle and equipment‐specific departmental identification numbers, model year, fuel type, miles
traveled or hours used, NAFA standard vehicle and equipment classification codes, and vehicle or
equipment description. This comprehensive data set was used in the calculation of emissions from the
City‐owned vehicle fleet. For emission factors used in the calculation of City fleet emissions, reference
Appendix C.
A.5.1.1 Stationary Combustion Emissions
Emissions of CO2, CH4 and N2O from non‐self propelled equipment (operated by the hour) and fuel
storage tanks were calculated based on the methodology for stationary combustion, as follows in
Equations A.5.1‐A.5.3. All fuel stored in tanks and generators during 2008 was assumed to be used over
the course of the calendar year.
Equations A.5.1‐A.5.3:. Calculation of CO2, CH4 and N2O Emissions from Stationary Combustion of Fuel
CO2 Emissions (mt CO2)Fuel Type X = Emission Factor for Fuel Type X (kg CO2 per gallon) x Quantity of Fuel
Consumed (gallons) x .001 (unit conversion from kg to mt)
CH4 Emissions (mt CO2e) Fuel Type X = Emission Factor for Fuel Type X (g CH4 per gallon) x Quantity of Fuel
Consumed (gallons) x .000001 (unit conversion from g to mt) x 21 (GWP)
N2O Emissions (mt CO2e) Fuel Type X = Emission Factor for Fuel Type X (kg N2O per gallon) x Quantity of Fuel
Consumed (gallons) x .000001 (unit conversion from g to mt) x 310 (GWP)
Using the methods outlined in Equations A.5.1‐A.5.3, total emissions from stationary combustion
attributed to city‐owned fleet operations are calculated by summing totals for all gases across all fuel
types, and are reported in metric tons of CO2e. In total, this source resulted in 4,359 mt CO2e emissions,
as shown in Table A.5.1, below.
Table A.5.1. Emissions from Fuel Combustion in Government Equipment.

Total Emissions from
Government Equipment

CO2
Emissions
(metric tons
CO2e)

CO2
Emissions
(metric tons
CO2)

CH4
Emissions
(metric tons
CO2e)

N2O
Emissions
(metric tons
CO2e)

4,359.34

4,332.72

13.40

13.22

A.5.1.2 Mobile Combustion Emissions
Emissions of CO2, CH4 and N2O from self propelled equipment (vehicles operated by the mile) were
calculated based on the methodology for mobile combustion. In accordance with the LGO Protocol,
38

emissions from CO2 were calculated based on quantity of fuel consumed, as CO2 emissions are directly
related to the amount of fuel combusted. Methodologies for calculating CO2 emissions from mobile
combustion may be found in Equation A.5.4, below.
Equation A.5.4: Calculation of CO2 Emissions from Mobile Combustion of Fuel
CO2 Emissions (mt CO2)Fuel Type X = Emission Factor for Fuel Type X (kg CO2 per gallon) * Quantity of Fuel
Consumed (gallons) X * 0.001 (unit conversion from kg to mt)
Alternatively, because CH4 and N2O emissions are related to the emission control technologies installed
in the vehicle, these were calculated based on vehicle characteristics, including vehicle type (sedan, light
duty, medium duty and heavy duty), model year, and vehicle miles traveled. Methodologies for
calculating CH4 and N2O emissions from mobile combustion may be found in Equations A.5.5 and A.5.6,
below. The emission factor applied in the equation is dependent on the model year of the vehicle and
the fuel type used in the vehicle. As such, emission factors for CH4 and N2O were independently assigned
to each vehicle in the City of Sioux Falls’ fleet according to its vehicle type, fuel type and model year.
Equation A.5.5: Calculation of CH4 Emissions from Mobile Combustion of Fuel
CH4 Emissions (mt CO2e)Fuel Type X = Annual Distance Traveled (miles) * Emission Factor (g CH4 per mile) *
0.000001 (unit conversion from g to mt) * 21 (GWP)
Equation A.5.6: Calculation of N2O Emissions from Mobile Combustion of Fuel
N2O Emissions (mt CO2e)Fuel Type X = Annual Distance Traveled (miles) * Emission Factor (g N2O per mile) *
0.000001 (unit conversion from g to mt) X 310 (GWP)
Using the methods outlined in Equations A.5.4, A.5.5 and A.5.6 above, total emissions from mobile
combustion attributed to city‐owned fleet operations were calculated by summing totals for all GHGs
across all fuel types, and are reported in metric tons of CO2e. In total, this source resulted in 5,632 mt
CO2e emissions, as shown in Table 6.2, below. In accordance with the LGO protocol, these emissions are
broken into two categories: those attributable to the City‐owned transit fleet (buses and transportation)
and all other City‐owned fleet emissions.
Table A.5.2. Emissions from Fuel Combustion in Mobile Government Vehicles.

Total Emissions from
Government Mobile Vehicles

CO2
Emissions
(metric tons
CO2e)

CO2
Emissions
(metric tons
CO2)

CH4
Emissions
(metric tons
CO2e)

N2O
Emissions
(metric tons
CO2e)

5,631.67

5,599.28

1.99

30.40

A.5.2 Contracted School Buses
Because the City of Sioux Falls contracts out their school bus service, these emissions are considered
Scope 3. The school bus fleet manger provided an estimated 950,000 miles traveled by the all‐diesel bus
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fleet in 2008, with an average of 6.5 mpg fuel efficiency. Using these numbers, and the mobile emissions
methodology outlined in Section A.5.1.2 above, emissions of CO2, CH4 and N2O were calculated.
Summary information is provided in Table A.5.2.1.
Table A.5.3: Total Government Scope 1 and Scope 3 Mobile Emissions
CO2
Emissions
(metric tons
CO2e)

CO2
Emissions
(metric tons
CO2)

CH4
Emissions
(metric tons
CO2e)

N2O
Emissions
(metric tons
CO2e)

Transit Fleet

2,279.47

2,276.96

0.17

2.35

Fleet Vehicles

7,711.85

7,655.34

15.22

41.28

451.00

449.87

0.08

1.04

1,493.83

1,492.23

0.10

1.50

10,442.32

10,382.17

15.48

44.67

1,493.83

1,492.23

0.10

1.50

School Fleet
Contracted School Buses
(Scope 3)
Total City Government Scope
1 Mobile
Total City Government Scope
3 Mobile

A.6 Solid Waste Facilities
The Sioux Falls Regional Sanitary Landfill maintains a Landfill Gas Collection and Control System (GCCS),
which monitors LFG characteristics including composition, temperature, pressure and flow rates. These
monitoring data, along with historic waste disposal data, were used to calculate CH4 emissions from the
Landfill.
Because the City of Sioux Falls owns and manages the Sioux Falls Regional Sanitary Landfill, it is
responsible for reporting emissions from the Landfill under the US EPA’s Greenhouse Gas Reporting
Program (GHGRP), Subpart HH, beginning in CY 2010. In order to remain constant in calculation of
emissions from the landfill, and to ease comparisons of emissions year‐over‐year, CH4 emissions were
calculated in accordance with GHGRP methodologies, specifically equations HH‐1, HH‐4, HH‐7, and HH‐
8.
A.6.1 GHGRP Subpart HH, equation HH1
GHGRP Subpart HH, equation HH‐1 calculates the quantity of methane generated in the landfill based on
the tonnage disposed of in the landfill, as follows:

GCH 4

⎡ T −1 ⎧
16
⎫⎤
= ⎢∑ ⎨ Wx × MCF × DOC × DOC F × F × × e − k (T − x −1) − e − k (T − x ) ⎬⎥
12
⎭⎦
⎣ x=S ⎩

(
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)

Where:
Variable
GCH4
S
T
x

Description
Modeled methane generation rate in
reporting year T
Start Year: Year landfill opened
Reporting Year: Year for which emissions
are calculated
Year in which waste was disposed

Value
6,368.8

Value Type
Calculated

Units
metric tons CH4

1979
2008

Input
Input

year
year

Wx

Quantity of waste disposed in the landfill
in year x

Varies by
year
Varies by
year

MCF
DOC

Methane correction factor
Degradable organic carbon

1
0.2

Default
Input

metric tons, as
received (wet
weight)
Fraction
mt C/mt waste

DOCF
F

Fraction of DOC dissimilated
Fraction by volume of CH4 in landfill gas
from measurement data on a dry basis
Rate constant from Table HH‐1 of Subpart
HH. Most applicable k value for the
majority of the past 10 years.

0.5
0.54

Default
Input

fraction
fraction

0.038

Input

yr‐1

k

year

A.6.2 GHGRP Subpart HH, equation HH4
GHGRP Subpart HH, equation HH‐4 calculates the quantity of methane collected through the GCCS.

⎛
(C)n × 0.0423 × 520°R × (P )n × 0.454 ⎞⎟
R = ∑ ⎜⎜ (V )n × (K MC )n ×
(T )n 1 atm 1,000 ⎟⎠
100%
n =1 ⎝
N

Where:
Variable
R
N
n
(V)n
(Kmc)n
(C)n
(T)n

Description
Annual quantity of recovered CH4
Total number of measurement periods in
a year
Index for Measurement Period
Cumulative volumetric flow for the
measurement period
Moisture correction term for the
measurement period, volumetric basis
Average CH4 concentration of landfill gas
for the measurement period
Average temperature at which flow is
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Value
5,435.1
1

Value Type
Calculated
Input

Units
metric tons CH4

1
524.103
million
1

Input
Input
Input

54%

Input

volume %

520

Input

°R

acf

Variable

Description
measured for the measurement period

(P)n

Average pressure at which flow is
measured for the measurement period

Value
1

Value Type
Input

Units
atm

A.6.3 GHGRP Subpart HH, equation HH7
GHGRP Subpart HH, equation HH‐7 calculates the estimated quantity of methane generated in the
landfill taking into account soil oxidation, and is based on the quantity of gas recovered. This equation
assumes that the entire landfill footprint generates gas at the same rate as the area where the gas is
being collected. For the Sioux Falls Regional Sanitary Landfill, this would mean that the entire landfill,
both the portion under the influence of the LFG system and the portion not covered by the LFG system
were generating LFG at the same rate as observed at the flare, which is unlikely. As such, this is likely an
overestimate of the quantity of methane generated at the landfill.

MG =

R
× (1 - OX)
CE × f Rec

Where:
Variable
MG

R
CE
fRec
OX

Description
Methane generation, adjusted for
oxidation, from the landfill in the
reporting year
Quantity of recovered CH4 from Equation
HH‐4
Collection efficiency estimated at landfill
Fraction of hours the recovery system was
operating
Oxidation fraction

Value
11,206.4

Value Type
Calculated

Units
metric tons CH4

5,435.1

Input

metric tons CH4

0.45
0.97

Input
Input

fraction
fraction

0.1

Default

fraction

A.6.4 GHGRP Subpart HH, equation HH8
GHGRP Subpart HH, equation HH‐8 calculates the methane emissions from the landfill, taking into
account factors including oxidation and GCCS operation.

⎡⎛
⎤
⎞
R
Emissions = ⎢⎜⎜
− R ⎟⎟ × (1 − OX ) + R × (1 − (DE × f Dest ))⎥
⎠
⎣⎝ CE × f Rec
⎦
Where:
Variable
Emissions

Description
Methane emissions from the landfill in
the reporting year
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Value
6,369.1

Value Type
Calculated

Units
metric tons CH4

Variable
R
CE
fRec
OX
DE
FDest

Description
Quantity of recovered CH4 from Equation
HH‐4
Collection efficiency estimated at landfill
Fraction of hours the recovery system was
operating
Oxidation fraction
Destruction efficiency
Fraction of hours the destruction device
was operating
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Value
5,435.1

Value Type
Input

Units
metric tons CH4

0.45
0.97

Input
Input

fraction
fraction

0.1
0.99
1

Default
Input
Input

fraction
fraction
fraction

APPENDIX B  COMMUNITY INVENTORY CALCULATION METHODOLOGIES
The LGOP does not provide specific guidance on calculating emissions from Community emission
sources but the general calculation methodologies provided for government operations in the LGOP
were adapted as used as much as possible. The Community portion of this inventory captures emissions
from residential and commercial buildings and vehicles registered with the city limits of Sioux Falls. The
methods used to estimate emission from these two sectors are detailed below.

B.1 Residential & Commercial Buildings
Electricity and natural gas consumption data for residential and commercial buildings within the city
limits of Sioux Falls were provide by the local utilities. Emissions from stationary combustion of natural
gas and electricity use were calculated according to the same methods used for the City Government
Buildings Sector (see section A.1).

B.2 Transportation
For community vehicle emissions, it is assumed that there were 115,000 community vehicles in
operation within City limits in 2008.2 The City of Sioux Falls National Household Travel Survey (NHTS)
Add‐On provides an estimate of vehicle type and age composition of the community fleet, which was
used to estimate the number of vehicles of each type by age.3 The NHTS Add‐on also provides and an
estimate of 9,000 miles traveled per vehicle in 2008. See Table B.2.1 for a breakdown of the vehicle
composition of the community fleet. For emission factors used in the calculation of community
transportation emissions, reference Appendix C.
B.2.1: Breakdown of Non Government Vehicle Composition in the City of Sioux Falls

Percent of Total Vehicle Stock
46.70%
8.90%
17.00%
20.50%
0.58%
0.58%
5.70%

Automobile/car/station wagon
Van (mini, cargo, passenger)
Sports Utility Vehicle
Pickup Truck
Other Truck
RV
Motorcycle

In order to obtain gallons of fuel used, the breakdown of vehicles provided in Table B.2.1 was used in
conjunction with fuel economy estimations. Fuel economy values were estimated by vehicle type and
age using the Bureau of Transportation Statistics’ RITA National Transportation Statistics report.4 Fuel
2

H. Hoftiezer, City of Sioux Falls
City of Sioux Falls National Household Travel Survey Add‐On, pages 7‐8
http://www.siouxfallsmpo.org/documents/MPO/Planning_Documents/LRTP_2035_Adopted_111810.pdf
4
Bureau of Transportation Statistics’ RITA National Transportation Statistics Tables 4‐11, 4‐14 and 4‐23
http://www.bts.gov/publications/national_transportation_statistics/
3

44

type was then broken out between gasoline and diesel for each vehicle type using national average fuel
consumption data from the US Environmental Protection Agency’s 2011 U.S. Greenhouse Gas Inventory
Report (using values for calendar year 2008).5
B.2.2 Mobile Combustion Emissions
CO2 emissions from community vehicles were estimated using the gallons of fuel consumed for each fuel
type (gasoline or diesel) by vehicle type, as follows in Equation B.2.2.1.
Equation B.2.2.1: Calculation of CO2 Emissions from Mobile Combustion of Fuel
CO2 Emissions (mt CO2)Fuel Type X = Emission Factor for Fuel Type X (kg CO2 per gallon) x Quantity of Fuel
Consumed (gallons) X 0.001 (unit conversion from kg to mt)
CH4 and N2O emissions from community vehicles were estimated using the miles traveled for each fuel
type (gasoline or diesel) by vehicle type, as follows in Equations B.2.2.2 and B.2.2.3.
Equation B.2.2.2: Calculation of CH4 Emissions from Mobile Combustion of Fuel
CH4 Emissions (mt CO2e)Fuel Type X = Annual Distance Traveled (miles) * Emission Factor (g CH4 per mile) *
0.000001 (unit conversion from g to mt) * 21 (GWP)
Equation B.2.2.3: Calculation of N2O Emissions from Mobile Combustion of Fuel
N2O Emissions (mt CO2e)Fuel Type X = Annual Distance Traveled (miles) * Emission Factor (g N2O per mile) *
0.000001 (unit conversion from g to mt) X 310 (GWP)

5

US EPA 2011 U.S. Greenhouse Gas Inventory Report, Table 3‐12
http://epa.gov/climatechange/emissions/downloads11/US‐GHG‐Inventory‐2011‐Chapter‐3‐Energy.pdf [ratio
developed in combination with emission factors from LGO to backout fuel consumption from emissions]
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APPENDIX C: EMISSION FACTORS FOR VEHICLE EMISSIONS
C.1 Stationary Combustion
Unleaded Gasoline
On‐Road Diesel
Off‐Road Diesel

CO2
8.78
10.21
10.21

Units
kg CO2/gallon
kg CO2/gallon
kg CO2/gallon

CH4
0.0014
0.0015
0.0015

Units
kg CH4/Gallon
kg CH4/Gallon
kg CH4/Gallon

N2 O
0.0001
0.0001
0.0001

Units
kg N2O/Gallon
kg N2O/Gallon
kg N2O/Gallon

Sources:
LGO Protocol v 1.1; p 206 Table G.4 Methane and Nitrous Oxide Emission Factors for Stationary
Combustion for Petroleum Products by Fuel Type and Sector kg/gallon (commercial/industrial)
LGO Protocol v 1.1; Table G.1. U.S Default Factors for Calculating Carbon Dioxide Emissions from Fossil
Fuel Combustion

C.2 Mobile Combustion
Carbon Dioxide Emission Factors
kg CO2/gallon
8.78
10.21
10.21
8.33

Unleaded Gasoline
On‐Road Diesel
Off‐Road Diesel
E85 Gasoline

Source:
LGO Protocol v 1.1; Table G.11. Default CO2 Emission Factors for Transport Fuels
Methane and Nitrous Oxide Emission Factors For Gasoline
Vehicle Type and Year

N2O (g/mi)
CH4 (g/mi)
Gasoline Passenger Cars
Model Years 1984‐1993
0.0647
0.0704
Model Year 1994
0.0560
0.0531
Model Year 1995
0.0473
0.0358
Model Year 1996
0.0426
0.0272
Model Year 1997
0.0422
0.0268
Model Year 1998
0.0393
0.0249
Model Year 1999
0.0337
0.0216
Model Year 2000
0.0273
0.0178
Model Year 2001
0.0158
0.0110
Model Year 2002
0.0153
0.0107
Model Year 2003
0.0135
0.0114
Model Year 2004
0.0083
0.0145
Model Year 2005
0.0079
0.0147
Model Year 2006
0.0057
0.0161
Model Year 2007
0.0041
0.0170
Model Year 2008
0.0038
0.0172
Gasoline Light Trucks (Vans, Pickup Trucks, SUVs)
Model Years 1987‐1993
0.1035
0.0813
Model Year 1994
0.0982
0.0646
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Model Year 1995
Model Year 1996
Model Year 1997
Model Year 1998
Model Year 1999
Model Year 2000
Model Year 2001
Model Year 2002
Model Year 2003
Model Year 2004
Model Year 2005
Model Year 2006
Model Year 2007
Model Year 2008

0.0908
0.0871
0.0871
0.0728
0.0564
0.0621
0.0164
0.0228
0.0114
0.0132
0.0101
0.0098
0.0079
0.0066
Gasoline Heavy‐Duty Vehicles
Model Years 1985‐1986
0.0515
Model Year 1987
0.0849
Model Years 1988‐1989
0.0933
Model Years 1990‐1995
0.1142
Model Year 1996
0.168
Model Year 1997
0.1726
Model Year 1998
0.1693
Model Year 1999
0.1435
Model Year 2000
0.1092
Model Year 2001
0.1235
Model Year 2002
0.1307
Model Year 2003
0.124
Model Year 2004
0.0285
Model Year 2005
0.0177
Model Year 2006
0.0175
Model Year 2007
0.0173
Model Year 2008
0.0171

0.0517
0.0452
0.0452
0.0391
0.0321
0.0346
0.0151
0.0178
0.0155
0.0152
0.0157
0.0159
0.0161
0.0163
0.409
0.3675
0.3492
0.3246
0.1278
0.0924
0.0641
0.0578
0.0493
0.0528
0.0546
0.0533
0.0341
0.0326
0.0326
0.0327
0.0327

Source:
LGO Protocol v 1.1; Table G.11. Default CH4 and N2O Emission Factors for Highway Vehicles by Model
Year, Gasoline

Methane and Nitrous Oxide Emission Factors For Diesel
Vehicle Type and Year

N2O (g/mi)
CH4 (g/mi)
Diesel Passenger Cars
Model Years 1960‐1982
0.0012
Model Years 1983‐1995
0.0010
Model Years 1996‐2007
0.0010
Diesel Light Duty Trucks
Model Years 1960‐1982
0.0017
Model Years 1983‐1995
0.0014
Model Years 1996‐2007
0.0015
Diesel Heavy Duty Vehicles
All Model Years
0.0048

0.0006
0.0005
0.0005
0.0011
0.0009
0.0010
0.0051

Source:
LGO Protocol v 1.1; Table G.11. Default CH4 and N2O Emission Factors for Highway Vehicles by Model
Year, Diesel
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Methane and Nitrous Oxide Emission Factors For E85 Gasoline

Sedans & SW
LD Trucks
MD Trucks
HD Trucks

N2O (g/mi)
0.0171
0.0213
0.0505
0.0505

CH4 (g/mi)
0.0179
0.0185
0.0585
0.0585

Source:
LGO Protocol v 1.1; Table G.13 Default CH4 and N2O Emission Factors for Alternative Fuel Vehicles
(0.15*E100 factor + 0.85*Unleaded Gasoline Factor for 2004, average age of Sioux Falls’ E85 fleet)
Fuel Economy Factors for Community Vehicles
Factor

Vehicle Type

Automobile/car/station
wagon
28.77 Missing Age
31.35 1‐2 Years
29.97 3‐5 Years
28.95 6‐9 Years
27.95 10 Years or More
Van (mini, cargo,
passenger)
21.23 Missing Age
23.35 1‐2 Years
22.03 3‐5 Years
21.35 6‐9 Years
20.62 10 Years or More
Sports Utility Vehicle
21.23 Missing Age
23.35 1‐2 Years
22.03 3‐5 Years
21.35 6‐9 Years
20.62 10 Years or More
Pickup Truck
21.23 Missing Age
23.35 1‐2 Years
22.03 3‐5 Years
21.35 6‐9 Years
20.62 10 Years or More
Other Truck
5.55 Missing Age
5.22 1‐2 Years
5.38 3‐5 Years

Factor Source
BTS RITA National Transportation Statistics; Table 4‐23: Average Fuel Efficiency of U.S. Light Duty
Vehicles [July 2011 update] available at
http://www.bts.gov/publications/national_transportation_statistics/html/table_04_23.html
Average for All Years 1980‐2008 Passenger Car New vehicle fuel efficiency (mpg by model year)
Average 2007‐2008 Passenger Car New vehicle fuel efficiency (mpg by model year)
Average 2004‐2006 Passenger Car New vehicle fuel efficiency (mpg by model year)
Average 2000‐2003 Passenger Car New vehicle fuel efficiency (mpg by model year)
Average for All Years 1980‐1998 Passenger Car New vehicle fuel efficiency (mpg by model year)
BTS RITA National Transportation Statistics; Table 4‐23: Average Fuel Efficiency of Light truck (<8,500
lbs GVWR) [July 2011 update] available at
http://www.bts.gov/publications/national_transportation_statistics/html/table_04_23.html
Average for All Years 1980‐2008 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2007‐2008 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2004‐2006 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2000‐2003 Light Truck New vehicle fuel efficiency (mpg by model year)
Average for All Years 1980‐1998 Light Truck New vehicle fuel efficiency (mpg by model year)
BTS RITA National Transportation Statistics; Table 4‐23: Average Fuel Efficiency of Light truck (<8,500
lbs GVWR) [July 2011 update] available at
http://www.bts.gov/publications/national_transportation_statistics/html/table_04_23.html
Average for All Years 1980‐2008 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2007‐2008 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2004‐2006 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2000‐2003 Light Truck New vehicle fuel efficiency (mpg by model year)
Average for All Years 1980‐1998 Light Truck New vehicle fuel efficiency (mpg by model year)
BTS RITA National Transportation Statistics; Table 4‐23: Average Fuel Efficiency of Light truck (<8,500
lbs GVWR) [July 2011 update] available at
http://www.bts.gov/publications/national_transportation_statistics/html/table_04_23.html
Average for All Years 1980‐2008 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2007‐2008 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2004‐2006 Light Truck New vehicle fuel efficiency (mpg by model year)
Average 2000‐2003 Light Truck New vehicle fuel efficiency (mpg by model year)
Average for All Years 1980‐1998 Light Truck New vehicle fuel efficiency (mpg by model year)
BTS RITA National Transportation Statistics; Table 4‐14: Combination Truck Fuel Consumption and
Travel Average miles traveled per gallon [July 2010 update] available at
http://www.bts.gov/publications/national_transportation_statistics/html/table_04_14.html
Average for All Years 1980‐2008 Average miles traveled per gallon (mpg by model year)
Average 2007‐2008 Average miles traveled per gallon (mpg by model year)
Average 2004‐2006 Average miles traveled per gallon (mpg by model year)
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5.43
5.71

6‐9 Years
10 Years or More

Average 2000‐2003 Average miles traveled per gallon (mpg by model year)

5.55
5.22
5.38
5.43
5.71

Missing Age
1‐2 Years
3‐5 Years
6‐9 Years
10 Years or More

Average for All Years 1980‐2008 Average miles traveled per gallon (mpg by model year)

RV

Motorcycle
51.1 Missing Age
56.4 1‐2 Years
53.3 3‐5 Years
50.0 6‐9 Years
50.0 10 Years or More

Average for All Years 1980‐1998 Average miles traveled per gallon (mpg by model year)
BTS RITA National Transportation Statistics; Table 4‐14: Combination Truck Fuel Consumption and
Travel Average miles traveled per gallon [July 2010 update] available at
http://www.bts.gov/publications/national_transportation_statistics/html/table_04_14.html
Average 2007‐2008 Average miles traveled per gallon (mpg by model year)
Average 2004‐2006 Average miles traveled per gallon (mpg by model year)
Average 2000‐2003 Average miles traveled per gallon (mpg by model year)
Average for All Years 1980‐1998 Average miles traveled per gallon (mpg by model year)
BTS RITA National Transportation Statistics Table 4‐11: Passenger Car and Motorcycle Fuel Consumption
and Travel Average miles traveled per gallon: Motorcycles [July 2010 Update] available at
http://www.bts.gov/publications/national_transportation_statistics/html/table_04_11.html
Average for All Years 1980‐2008 Motorcycle Average Miles Traveled per Gallon (mpg by model year)
Average 2007‐2008 Motorcycle Average Miles Traveled per Gallon (mpg by model year)
Average 2004‐2006 Motorcycle Average Miles Traveled per Gallon (mpg by model year)
Average 2000‐2003 Motorcycle Average Miles Traveled per Gallon (mpg by model year)
Average for All Years 1980‐1998 Motorcycle Average Miles Traveled per Gallon (mpg by model year)

Fuel Economy Factors for Community Vehicles
Diesel and Gasoline Consumption Ratios
Gas
Diesel
Passenger Cars
0.994386 0.005614
Light Duty Trucks
0.95461
0.04539
Medium and Heavy Duty Trucks
0.099165 0.900835
Buses
0.043209 0.956791
Source: US EPA 2011 U.S. Greenhouse Gas Inventory Report, Table 3‐12: CO2 Emissions from Fossil Fuel
Combustion in Transportation End‐Use Sector (Tg CO2 Eq.) available at
http://epa.gov/climatechange/emissions/downloads11/US‐GHG‐Inventory‐2011‐Chapter‐3‐Energy.pdf
[ratio developed in combination eith emission factors from LGO to backout fuel consumption from
emissions]
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APPENDIX D – ENERGY AND GHG DATA MANAGEMENT SOFTWARE
FEATURE RANKING MATRIX
Use this matrix to rank energy and GHG data management software features and then compare those
rankings to the capabilities of software options on the market for determining the software that best
meets the needs of Sioux Falls.
Ranking of Importance
Current State
Expected Future State
(2011)
(20xx)

Software Features to Consider
Automated real-time or batch feeds with data validation, field mapping, and error reporting
Deployable “data ownership model” where each piece of data is owned by a specific person in a
specific role (e.g. facility manager, Jim Miller in the Houston plant)
Email reminders sent to data owners and exception reports (e.g. “Data Missing”) reports sent to
management
Alerts and reports that highlight “newly entered data may be out of norm”
Report that list data needed, owner, due date, status and place for notes
Data auditing, including name of owner and source of data
Easily upload source documents (invoices, actual use, etc.) for remote third-party audit review
Instant reports that show which carbon emissions calculations are based on actual or estimated
numbers
Easily upload source documents (invoices, actual use, etc.) for remote third-party audit review
Instant reports that show which carbon emissions calculations are based on actual or estimated
numbers
Change control: audit trails that shows which specific data was modified and by whom
User authentication and role and access control for data manipulation operations (Create, Read,
Update, Delete)
Ability to restrict view or change data by role
Version control: versioning of data, calculation assumptions and reports by year. System can
handle multiple “states” for one year (i.e. in process, in verification, approved, etc.)
Imported data goes through a verification check
Data is stored in secure database with standard corporate security with standard data backup
and archiving procedures
Easy way for many users to generate read-only ad hoc reports
Enhanced data capture features (discussed above)
Reconciliation reports by type, year, etc. (e.g. reconcile differences among corporate footprints
reported to 1605b, EPA climate Leaders, and Chicago Climate Exchange for calendar year
2007)
Optional re-state by year based on changes in conversion factors (e.g. e Grid); including easy to
run what-if scenarios
Scenario planning
Easy way to manage users and to monitor system use
Environmental reporting can be integrated with financial reporting
Firm has roots in Environmental, Heath and Safety / Energy Management space instead of being
a pure play or start up
Vendor provides other energy related services (metering, bill pay, procurement, etc)?
Ability to calibrate Energy and Carbon Models
Predictive Enterprise GHG and Energy Analysis
Value Chain GHG and Energy Impact Analysis
Portfolio analysis tools (buildings, pipelines, projects)
Access to abatement project library
Ability to forecast GHG and energy risk
Ability to set reduction goals and targets within software
Ability to set enterprise energy & GHG benchmarks
Ability to model and project returns from energy and GHG reduction projects
Ability to pay for software as a percentage of total energy spend vs. a license or subscription fee
Ability to pay a flat fee for multiple functionalities
Ability to pay a low upfront fee and add functionality for additional fees as time progresses
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SOLID WASTE AND RECYCLING ASSESSMENT

SOLID WASTE & RECYCLING ASSESSMENT
1.1 Background
In developing the Sustainability Master Plan (SMP) for the City of Sioux Falls (City),
SAIC (formerly R. W. Beck) conducted a solid waste and recycling assessment of the
existing solid waste management programs in the City and the surrounding fivecounty region (Region). As part of this assessment, SAIC benchmarked the City’s
solid waste management programs to a select set of municipalities in other states in an
effort to evaluate the City’s collection system, diversion programs, per capita disposal
and recycling rates, and other relevant program standards. Recommendations for
program improvements can be found at the end of this section.

1.2 Existing Solid Waste Management System
With assistance from City staff, SAIC gathered data to characterize how solid waste is
managed within Sioux Falls and the surrounding Region. The five counties that make
up the Region’s wasteshed include Lake, McCook, Minnehaha, Turner, and Lincoln.
Their locations are highlighted in Figure 1.

Figure 1. The Five-County Region Served by the Sioux Falls Regional Sanitary Landfill.
Every two years, the five counties as well as approximately 34 municipalities within
the counties, sign a Solid Waste Disposal Agreement with the City to use the Sioux
Falls Regional Sanitary Landfill (Landfill) which is owned and operated by the City.
The City agrees to, among other things, operate the facility to meet all applicable
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federal and state requirements; provide and maintain adequate disposal capacity; and
provide environmentally sound waste disposal. In return, the counties and cities agree
to, among other things, pay landfill user fees; maintain registration of solid waste
haulers and recycling facilities within their jurisdiction; provide recycling
opportunities for their residents; and comply with environmental and statutory
standards and mandates.
The primary components of the current solid waste management system include:
1. Municipal solid waste (MSW) collection;
2. Transfer station;
3. Landfill and Landfill Gas to Energy (LFGTE);
4. Recycling;
5. Yard waste;
6. Source reduction;
7. Reuse;
8. Household hazardous waste (HHW) management; and
9. Public education.
The sections below provide an overview of the current systems and programs in place
to properly manage the Region’s solid waste.

1.2.1 MSW Collection
1.2.1.1 City of Sioux Falls
All companies that collect, remove, dispose, and/or transport MSW and recyclable
materials in the City must be licensed. The cost for an annual Garbage Hauler
Business License and Permit Application is as follows:


New or transferred license, $100



Renewal license, $50



Licenses renewed within 30 days of expiration, $100

In 2011, 33 haulers received Garbage Hauler Business Licenses from the City. The
majority of the licenses belong to companies that service residential and commercial
accounts; others include roll-off companies, transfer operations, and special waste
(medical and grease) haulers. The City does not presently have a limit on the number
of haulers it licenses.
Residential Collection
In the City of Sioux Falls, the collection of residential MSW (and recyclable
materials) from single-family residences is provided by the private sector. Currently
(2012) there are twenty-seven (27) licensed haulers collecting residential MSW and
recycling in the City.
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The residents subscribe to weekly1 garbage collection service from the hauler of their
choice and pay the hauler directly for the service. All MSW haulers must offer
recycling collection service, at least twice per month 2. The fees charged to residents
for MSW collection and disposal are set by the individual haulers. MSW collection
fees must be volume- or weight-based per City Ordinance Chapter 18, Article IV,
Section 18-59:
All licensed garbage haulers shall file, as a part of their application for a
license, a general statement of their use rate structures and billing systems
consistent with the city's comprehensive plan of solid waste reduction and
recycling program which shall include the following elements:
(1) A rate to reward people who reduce their level of solid waste
collection service based either upon volume or weight.
(2) A rate to provide customers with adequate options and incentives
to reduce their weekly level of solid waste collection service and the
amount of solid waste collected as a result of their participation in
waste reduction and recycling programs.
(3) A rate that includes the combined cost of solid waste, using the
above elements, and recycling collection services.
In October 2011, Section 18-59 was revised and item number one now reads as
follows:
(1) A Pay As You Throw (PAYT) rate to reward people who reduce their level of
solid waste collection service based either upon volume or weight. Haulers must
provide at least two levels of service based on volume or weight. For each volume
increase of at least 1.4 times over a lower level of service the rate of each higher
level of service must be at least 1.25 times the corresponding lower level of
service.
Copies of both the original and the amended Garbage and Recycling Ordinances are
attached as Attachment 2 and Attachment 3, respectively.
The average monthly fees for the basic service levels are shown in Table 1.

1
2

Per City Ordinance Chapter 18, Article II, Section 18-19.
Per City Ordinance Chapter 18, Article II, Section 18-21, revised October 2011.
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Table 1
Residential MSW & Recycling Collection Service – 2011 Average Monthly Rates1
City of Sioux Falls
Container Size

Price Range per Month2

Average Price for One
MSW Container3

32 to 35-gallons

$7.50 - $21.00

$16.92

64 to 65-gallons
95 to 96 gallons

$12.00 - $29.00
$13.50 - $33.00

$19.94
$22.20

1 Source:

2011 City of Sioux Falls’ Garbage Hauler Business License applications. Prices do not include collection of
extra MSW, bulky items, appliances, yard waste, etc.
2 Monthly prices include weekly MSW collection and, at a minimum, monthly recyclable materials collection.
3 Recycling collection is included and the quantities of recyclables allowed for setout are typically unlimited.

Per City Ordinance, 3 residents must provide their own containers for the waste and
recyclable materials they accumulate, however some haulers provide wheeled carts to
their customers for garbage collection (for collection using semi-automated or fullyautomated collection vehicles).
Multi-family building owners are required to provide adequate MSW and recycling
collection service and container capacity for tenants. (Depending on the size of the
building and the type of collection containers, multi-family dwellings may be
collected on residential routes or commercial routes.)
Another City ordinance requires garbage and recycling containers be kept near the
house. City Ordinance Chapter 18, Article II, Section 18-17 states, “the garbage and
recycling containers shall be kept in an inconspicuous place beside or behind the
structure which is reasonably accessible to the licensed commercial garbage hauler.” 4
Residents are not allowed to place MSW containers at the curb or in the street on
collection day. Instead, haulers retrieve the garbage container(s) from the side or back
of the house, bring the containers to the collection vehicle, empty the containers, and
return the containers back to the house.
Residential haulers are not restricted to collecting on certain days of the week or in
certain areas of the City.
Commercial Collection
In the City of Sioux Falls, the weekly collection of commercial MSW and twice
monthly collection (at a minimum) of recyclable materials from businesses, industries
and institutions is provided by the private sector.
Commercial generators of MSW contract for weekly collection service from the hauler
of their choice and pay the hauler directly for the service. The fees charged for MSW
collection and disposal are set by the individual haulers and must be volume- or
weight-based.
3

Chapter 18, Article II, Section 18-17, revised October 2011.
The reference to recycling containers was added to Section 18-17 of the ordinance language in
October 2011.

4
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Per City Ordinance Chapter 18, Article II, Section 18-22, non-residential (commercial
and business establishments, government facilities, entertainment facilities, and
schools) recyclable materials specified in Ordinance Section 18-32, must not be
disposed at the Landfill. The list of materials banned from the Landfill is discussed in
Section 1.2.3 of this report.

1.2.1.2 Five-County Region
The five counties in the region that use the Landfill have disposal agreements with the
City that are renewed every two years. Some of the requirements of the disposal
agreement that pertain to MSW and recycling collection and waste diversion include:


Maintain registration of solid waste haulers and recycling facilities within their
jurisdiction to:


Ensure the sources of waste and the wastes delivered;



Assist in mandated reporting requirements; and



Implement volume-based collection rates to promote solid waste reduction
and recycling.



Provide recycling opportunities for residents.



Comply with environmental and statutory standards and mandates by initiating
rules or programs to provide for:


Waste reduction;



Safe handling and disposal of hazardous or unacceptable wastes; and



Banned wastes.

In an effort to gather information on regional recycling efforts, SAIC surveyed the five
counties that have Landfill disposal agreements with the City.
Of the five counties, Lake County has the most progressive recycling program as
evidenced by the City of Madison. The following bullets describe the City of
Madison’s recycling and waste diversion efforts.


The City of Madison has established solid waste and recycling ordinances;



The City offers both curbside and drop-off collection of recyclable materials;



Municipal crews and one private hauler collect curbside residential MSW weekly
and recycling twice per month;



The City issues only one private hauling license, per ordinance, and the private
hauler must collect MSW and recycling (residents choose their service provide);



Residential curbside MSW collection rates are currently $12 per month for 65gallon service and $13.50 for 95-gallon service (includes recycling service);



Curbside recycling is collected in three streams: Newspaper, Mixed Paper, and
Cans/Plastic;



The City of Madison owns and operates a materials recovery facility (MRF); and
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The City of Madison has an annual solid waste and recycling budget of $80,000.

In 2009, the City of Madison collected and processed 827 tons of recyclable materials
and realized approximately $40,000 in revenue from the sale of recyclable materials,
which they sold to end markets using a broker.

1.2.2 Transfer Stations
There is one transfer station in the Region that transports MSW to the Landfill via
transfer trailers. It is owned and operated by Lincoln County and is located in the city
of Worthing (approximately twenty miles south of Sioux Falls). Lincoln County
transports approximately 100 tons of MSW per week to the Sioux Falls Landfill
however, this does not represent all of Lincoln County’s MSW. The current (2011)
transfer station tipping fees are shown in Table 2.
Table 2
2011 Tipping Fees
Lincoln County Transfer Station
Cars

$8.50

Station Wagons & Misc.

Min. $12.50 & Up

Vans

Min. $12.50 & Up

Pickups & Wheel Trailers

Min. $12.50 & Up

Pickups Above Sides & 4-Wheel Trailers

Min. $15.60 & Up

Large Items (e.g., couch, recliner, mattress, box spring)

$16.75

Burning Barrels (each)

$7.50

The transfer station also accepts recyclable materials (paper, plastic, aluminum and
tin), as well as used motor oil, automotive batteries and corrugated cardboard.

1.2.3 Sioux Falls Regional Sanitary Landfill
The Landfill is owned and operated by the City of Sioux Falls and is permitted under
the South Dakota Department of Environment and Natural Resources. It is located
approximately 7.5 miles west of the City and has a total permitted area of 709 acres.
The Landfill serves the City as well as Lake, McCook, Minnehaha, Turner, and
Lincoln Counties.
The Landfill disposal areas include the following:


The closed, lined landfill located on the eastern portion of the property;



The active, lined landfill located on the western portion of the property; and



The Construction and Demolition Debris Landfill located on the south-central
portion of the property.
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Within the closed landfill, leachate (the liquid that has drained through the MSW) is
collected through a dual phase leachate and landfill gas (LFG) extraction system.
Leachate is pumped out of the Landfill through vertical wells and into a system of
lateral and header pipes that distribute the leachate into a perimeter manifold pipe
running along the northeastern and eastern perimeter of the property. Leachate within
the active Landfill site is collected by leachate collection piping located within the
bottom of the cells and transferred to a header pipe located to the south of the cells.
The leachate from both areas collects in a series of lift stations, where it is pumped
into either a 20,000 gallon underground storage tank (UST), or one of two leachate
storage and treatment ponds (Pond 1 or Pond 2). The leachate from the East MSW
Area is transferred offsite for management or evaporates. The leachate from the West
MSW Area is either surface applied or recirculated into the West MSW Area,
transferred offsite for management, or evaporates. The City has requested a permit
modification to allow surface application of leachate to reed canary grass.
In 2010, the Landfill generated an estimated 25,205 gallons of leachate per day. A
total of 9.2 million gallons of leachate was transported to the City’s wastewater
treatment plant in 2010.
LFG management currently includes the dual phase leachate and LFG extraction wells
located in the closed Landfill area, horizontal gas collection (HGC) laterals located in
the active Landfill area, a LFG flare, a compressor building, and associated LFG
piping to transport the gas to the POET-Biorefining Ethanol plant (POET) located in
Chancellor, SD. The pipeline consists of eleven miles of 12-inch diameter, lowpressure High Density Polyethylene (HDPE) piping that runs from the Landfill to
POET. The majority of the pipeline route is in the public right-of-way of two
townships both located in Turner County. The current LFG collection system flow
rate is approximately 2,300 cubic feet per minute (cfm) with a 54% methane
concentration. POET currently uses the LFG to offset natural gas usage by as much as
30 to 60 percent. The environmental benefit from the collection of LFG and using it
to replace natural gas at POET, or from its destruction when not sent to POET, is
equivalent to removing 52,000 vehicles from the road.
Per City staff, the Landfill currently accepts an estimated 550 tons per day of MSW.
In 2010, the Landfill received approximately 147,500 tons of MSW (not including
industrial waste such as sewage sludge and ash). The estimated breakdown of 2010
MSW tons, by County in the Region, is provided in Table 3.
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Table 3
2010 MSW Tons Disposed by County
(Estimated)1
Sioux Falls Regional Sanitary Landfill
County
Lake

2010 MSW Tons
6,407

Lincoln

10,461

McCook

3,695

Minnehaha

125,774

Turner

1,190

Total:

147,527

1 Because of the location of certain County borders, some
haulers’ loads contain MSW from more than one county. The
tons listed in this table are best estimates.

Approximately 250 tons per day of construction and demolition (C&D) debris is
brought to the Landfill for disposal in a separate area (i.e., C&D is not disposed with
MSW). In addition, the Landfill has a yard waste collection site and composting
operation; an asbestos disposal area; a contaminated soil treatment area; and separate
areas each for wood waste, appliances, scrap metal, propane tanks, batteries, and used
tires.
Table 4 shows the quantities of materials diverted from disposal at the Landfill during
2010, by waste stream.
Table 4
2010 Tons Diverted by Waste Stream1
Sioux Falls Regional Sanitary Landfill
Material

Quantity
(Tons)

Yard Waste

6,343

Wood Waste
Appliances & Scrap Metal

2,300
979

Tires
Electronics

400
474

HHW

208

Asbestos2

154

Contaminated Soil
Biosolids
Total:
1 Tons

1,825
2,307
14,990

processed by the City of Sioux Falls; does not include tonnage
from private processors.
2 Conversion factor used: 1 cubic yard = 400 pounds.
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Per City Ordinance Chapter 18, Article III, Section 18-32, the following materials
“shall be excluded from the solid waste deposited at the landfill site:”












Office paper
Corrugated cardboard and chip board
Plastic containers #1 and #2
Metal containers
Automobile bodies or other bulky articles
Oils, gasoline and other petroleum products
Hazardous materials
Hazardous waste
Yard waste











Lead acid batteries
Waste tires
White good appliances
Regulated medical waste
Radioactive materials
Large and hand-held electronics
Magazines
Newspaper
Bulk-rate mail

Wood waste, unless hauled by a licensed
commercial garbage hauler as municipal
solid waste

The Landfill conducts random load inspections and “if excluded materials are
discovered during the inspection, the City may refuse the entire load and charge the
person attempting to deposit the materials the cost of the inspection,” per the
Ordinance.
SAIC conducted a waste characterization study of the Landfill’s waste stream in 2006
to identify the quantities of recyclable materials disposed that have the potential for
landfill diversion. Figure 2 depicts the overall composition of the MSW (excluding
industrial processed wastes, special wastes, and dedicated C&D).

Other Materials
0.0%

Paper
30.2%

Glass
3.1%

Diapers
2.4%

Yard Waste
5.5%

Other Inorganics
1.3%

Wood
5.3%

Food Waste
16.4%

Other Organics
1.6%
Sharps
0.0%
Metals
4.4%
Rubber
0.5%

Durables
5.0%

Plastics
15.0%

C&D Debris
3.7%

HHW
0.6%
Textiles
2.7%

Fines/Super Mix
2.3%

Figure 2: Sioux Falls Regional Sanitary Landfill - MSW Composition (by weight), 2006
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The results of the waste characterization indicated that the composition of the
Landfill’s waste stream was comparable to national averages. As part of the 2006
waste characterization report, SAIC provided the City with a comparison of the
Landfill’s waste composition to Iowa’s 2005 and Minnesota’s 1999 statewide MSW
compositions, as shown in Table 5.
Table 5
Sioux Falls Regional Sanitary Landfill
MSW Composition – Comparison to Iowa and Minnesota Statewide Studies
Mean (by weight)
Sioux Falls
2006

Iowa
2005

Minnesota
1999

Total Paper

30.16%

33.00%

34.30%

Total Plastics
Total Metals

15.00%
4.42%

14.90%
4.70%

11.40%
5.10%

Total Glass
Total Yard Waste

3.08%
5.51%

1.70%1
1.60%

2.80%
2.30%

Total Food Waste

16.40%

10.60%

12.40%

Total Wood
Total Construction & Demolition Debris

5.29%
3.74%

8.00%
5.50%

7.50%
5.20%

Total Durables
Total Textiles and Leathers

5.00%
2.67%

5.10%
4.90%

5.30%
2.70%

Total Diapers
Total Rubber

2.37%
0.55%

2.40%
0.50%

2.10%
0.80%

Total Household Hazardous Waste
Total Sharps

0.63%
0.01%

0.40%
0.00%

0.60%
0.10%

Total Other Organics

1.60%

1.50%

1.40%

Total Other Inorganics

1.28%

2.40%

0.00%

Total Fines/Super Mix
Total Other Materials

2.30%
0.00%

2.40%
0.50%

0.00%
6.20%2

100.00%

100.10%

100.20%

Material Group

GRAND TOTAL

Iowa has a Beverage Containers Control Law, also known as the "Bottle Bill". Consumers pay a five-cent deposit when purchasing a beverage
container and receive a five-cent refund when returning the container to a store or redemption center. The Bottle Bill has resulted in a decrease
in the number of glass, aluminum, and plastic beverage containers found in the state’s waste stream. Because these means are based on
weight, the effect of the Bottle Bill is less apparent in the aluminum and plastic categories as compared to glass.
2 The Minnesota study did not have “Other Inorganics” or “Fines/Super Mix” categories, but rather, had a “Miscellaneous” category.
1

From the analysis in 2006, the following diversion opportunities 5 were highlighted:
5

For the waste characterization, MSW was sorted by material type; the cleanliness of the materials that
might affect their recyclability was not assessed.
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Recyclable paper. Approximately 30 percent of the MSW stream contained
paper: 21 percent was recyclable (newsprint, magazines, office paper, cardboard,
and mixed paper), 6 percent was compostable, 6 and 3 percent was considered
non-recyclable. It was recommended that mixed paper be targeted for recycling
and cardboard diversion emphasized.



Food waste. At 16 percent, food waste made up the second largest portion of the
MSW, after paper. Collecting and processing food waste can be costly, so it was
recommended the City consider conducting a pilot program to determine the
feasibility of targeting large generators of food waste such as grocery stores,
schools and institutions. Other options included composting food waste with yard
waste, or developing a food waste-to-livestock program.



Plastics. In 2006, plastics composed of approximately 15 percent of the Landfill’s
MSW stream. The largest percentage of plastics, by weight, was made up of film,
shrink wrap, and plastic bags, combined for a total of 6.6 percent. Because end
markets for this material existed at that time (and they still exist), it was
recommended that the City expand drop-off opportunities for plastic bag
recycling.



Construction and Demolition Debris. Loads of dedicated C&D debris were
visually characterized at the Landfill. Potential diversion opportunities were
discussed for the material categories that made up the largest portion of the waste
stream, by weight, including:


Drywall/Gypsum;



Non-treated wood; and



Shingles.

The current tipping fee paid by the private haulers and other commercial vehicles at
the Landfill is shown below in Table 6.
Table 6
Commercial Tipping Fees per Ton1
Sioux Falls Regional Sanitary Landfill

Type of Waste

Price per Ton if
Generated in 5County Region

Price per Ton if
Generated Outside
5-County Region

MSW

$33.00

$96.50

C&D

30.00

96.50

Yard Waste

10.00

22.00

1 This

is not a complete list. Additional fees are charged for the following items: tires, special
waste, electronics, animal carcasses, wood waste, etc.

6

Compostable paper was defined as “Paper products including wax-coated paper, napkins, paper
towels, frozen food packaging, tissues, paper plates, cups, and pizza boxes.” These materials are
compostable in certain composting operations. The viability of composting these items in the Sioux
Falls region was not analyzed in the 2006 waste characterization study.
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Not including residential flat fees, the minimum tipping fee charge for any load is a
three cubic yard or one ton charge.

1.2.4 Recycling
1.2.4.1 Residential Recycling Collection
In the City of Sioux Falls, the collection of residential recyclable materials from
single-family residences is provided by private MSW haulers. Currently (2011) there
are twenty-five (25) licensed haulers collecting residential MSW and they must offer
recycling collection service, at least twice per month, 7 to their customers.
The manner in which recyclable materials are to be prepared for collection varies by
hauler, but the three basic procedures include:
1.

Single-stream – all materials (paper fiber and rigid containers) commingled in one
container;

2.

Dual-stream – fiber separated from rigid containers; and

3.

Source separated – each material category separated from other materials.

There are three methods typically used for the collection of residential recyclable
materials including:


Manual, using curbside bins. Collection drivers and/or laborers manually empty
the curbside bins into a side-loading or trough-loading collection vehicle that has
two or more compartments for either dual-stream or source separated collection
programs. This method has also been used with rear-loading vehicles for singlestream collection.



Semi-automated, using wheeled carts. Collection drivers and/or laborers
manually wheel the carts to a collection vehicle that has been fitted with lifters or
cart tippers. The tipper automatically empties the contents of the cart into the
collection vehicle. This method can be used for single-stream collection or dualstream if the vehicle has a split body.



Fully-automated, using carts - Collection drivers use a vehicle with an
automated arm to empty the carts, without having to exit the cab of the collection
vehicle. This method is typically used for single-stream collection.

Most haulers provide curbside recycling bins or wheeled carts to their customers.
Similar to garbage collection, the City requires that recyclable materials and
containers “be kept in an inconspicuous place except when placed for collection.” 8
The frequency of residential recyclable materials collection in Sioux Falls varies by
hauler and can be weekly or every-other-week, but must be at least twice per month.
Haulers are not restricted to collecting recyclable materials on certain days of the week
or in certain areas of the City.
7
8

Per City Ordinance Chapter 18, Article II, Section 18-21, revised October 2011.
Ibid.

12 SAIC

Solid Waste & Recycling Assessment
The City does require that all haulers collect the following recyclable materials:


All paper, including newspaper, magazines, catalogs, phone books, junk mail,
white or pastel office paper, shredded paper (contained in a clear plastic bag), and
paper bags



Plastics #1 & #2



Tin, steel and aluminum cans



Corrugated cardboard and chipboard

Other recyclable materials collected by some haulers, but not all, include:


Plastics #3 through #7



Glass jars and bottles



Aluminum foil and trays



Empty plastic grocery and trash bags



Empty aerosol cans



Cardboard egg cartons

1.2.4.2 Commercial Recycling Collection
As mentioned previously, the collection of recyclable materials from businesses,
industries and institutions is provided by private haulers licensed by the City.
Commercial generators contract for collection service from the hauler of their choice
and pay the hauler directly for the service.
Per City Ordinance Section 18-22, commercial and business establishments,
government facilities, entertainment facilities, and schools must not dispose of certain
recyclable materials (specified in Ordinance Section 18-32) at the Landfill.
Most businesses that generate recyclable materials contract with a private hauler for
collection, however they do have the option to self-haul their materials to one of the
drop-off sites listed in Section 1.2.4.4 of this report. Most haulers deliver the
recyclable materials to a local MRF for processing and marketing.
Large retailers and businesses that generate significant quantities of recyclable
materials such as corrugated cardboard or plastic shrink wrap, often manage the
materials in-house by baling the material and then backhauling it to their warehouse or
directly to an end-user.

1.2.4.3 Recyclable Materials Processing
There are three MRFs in the Region where residential and commercial recyclable
materials are delivered for processing:


Millennium Recycling, Inc. in Sioux Falls;



Advanced Recycling Systems in Sioux Falls; and



The City of Madison Recycling Center in Madison.
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These MRFs sort and bale the recyclable materials and prepare them for transport to
brokers or end-users. Both Millennium and Advanced Recycling provide revenue
from the sale of recyclable materials to some of their larger-volume customers. In
2010, approximately 36,900 tons of recyclable materials from the Region were
processed and marketed from these three MRFs.

1.2.4.4 Drop-off Recycling Sites
Within the five-county region, there are at least five drop-off locations available for
residents to dispose of recyclable materials including:


Millennium Recycling



Advanced Recycling Systems



Sioux Falls Regional Sanitary Landfill



City of Madison Recycling Center



Lincoln County Transfer Station

Some of the drop-off sites are accessible 24 hours a day while others are open only
during business hours.
Millennium Recycling accepts recyclable materials
commingled, in a single-stream. The Landfill, Advanced Recycling Systems, the
Lincoln County Transfer Station, and the City of Madison require materials to be
separated into more than one material category (typically paper is kept separate from
rigid containers).

1.2.4.5 Other Recycling/Diversion Programs
In addition to the recycling programs currently in place to recover the basic postconsumer materials (i.e., paper, plastic, metal, glass), other waste streams are being
diverted from disposal in the five-county region, however the City does not currently
track these tons or require private processors to report recycling tonnages.


Scrap Metal Recycling. There are several businesses in the region that accept a
variety of metals for recycling such as propane tanks, appliances, scrap metal,
copper, brass, lead, automobiles, etc. Many scrap metal businesses pay by the
pound for scrap metal. As mentioned previously, the City accepts scrap metal at
the Landfill.



Batteries. The City’s HHW Facility accepts certain types of batteries for
recycling including lead-acid, button, nickel-cadmium, nickel metal hydride,
lithium and lithium ion, as well as any rechargeable battery. In addition, many
businesses accept lead-acid batteries for recycling. South Dakota retailers who
sell lead-acid batteries must accept batteries on a one-for-one exchange basis. 9



Electronics. The City accepts electronic items for recycling at its HHW Facility.
Section 1.2.8 of this report includes an extensive list of the types of items

9

Source: South Dakota Codified Law, Chapter 34A-6-91.
http://legis.state.sd.us/statutes/DisplayStatute.aspx?Type=Statute&Statute=34A-6-91
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accepted at the facility. In addition, there are a few private businesses in Sioux
Falls that accept electronics for recycling.
Other select materials currently being recycled, reused, or diverted by private
companies include:


Restaurant Grease;



EPS (expanded polystyrene) (e.g., Styrofoam™);



Tires;



C&D materials such as concrete, asphalt, wood, pallets, etc.; and



Textiles (e.g., used clothing, carpeting, footwear, sheets, towels, etc.) which are
also mentioned in the Reuse section of this report (Section 1.2.7).

1.2.5 Yard Waste
In 1995, the State of South Dakota banned yard waste from disposal at all landfills.
The City operates a 5-acre compost site at the Landfill. Yard waste is accepted for
$10.00 per ton, $5.00 per pickup truck or trailer, and $2.00 per car. The fee for yard
waste generated outside the Region is $22.00 per ton or $3.00 per bag. In addition, the
City designates seasonal leaf drop-off sites and charges $2.00 per car, pickup truck, or
two-wheel trailer (no commercial vehicles) for leaves generated in the City of Sioux
Falls only.
Most licensed haulers provide yard waste collection to residents for an additional fee.
Per City Ordinance, haulers must collect yard waste from residents at a minimum of
once per week. In addition, the City requires that yard waste be set out for collection
in “a Kraft-type paper bag designated for yard waste, or a 32-gallon rigid watertight
container with a tightly fitted cover, and placed at a location, other than curbside,
designated for collection by the licensed commercial garbage hauler contracted to
remove the same. All yard waste and containers therefore shall be kept in an
inconspicuous place except when placed for collection.”
The annual quantities of yard waste materials collected in recent years, as reported by
the City, are shown in Table 7 below. The variation in tonnages year to year is
typically attributed to the weather (i.e., the more precipitation received, the more yard
waste collected, on average).
Table 7
Annual Yard Waste Amounts Received at the Compost Facility
Year
Tonnage

2006

2007

2008

2009

2010

5,432

6,135

6,914

9,895

6,343

In addition to the weather, another contributing factor to yard waste tonnage is related
to the number of residents that leave grass clippings on their lawn instead of bagging
it. The City promotes mulching in its “Residential Guide to Sustainability” by
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informing readers that grass left on the lawn “shades the soil surface, prevents
moisture loss, and provides nutrients through the decomposition process.”
Many states and municipalities, when calculating their recycling or diversion rate,
apply a certain percentage or a source reduction credit to their tons diverted to account
for mulching and backyard composting.
The City actively composts the yard waste during the spring, summer and fall months.
The finished compost is given away to residents free of charge (residents must load it
themselves at the Landfill compost site). The City does not sell the compost, and is
able to get rid of it all through the residential giveaway program or by use in City
projects.

1.2.6 Source Reduction
In its “Residential Guide to Sustainability,” the City promotes source reduction by
encouraging its residents to purchase items that are recycled, recyclable, reliable,
repairable, refillable, and reusable. They also encourage residents to buy in bulk to
reduce their waste.
The City advocates that residents buy only materials needed in order to reduce their
hazardous waste, or to choose more environmentally-friendly alternatives. In addition,
the City promotes water conservation and offers rebates to residents who install high
efficiency or water-conserving washers, toilets and rain-sensor irrigation systems.

1.2.7 Reuse
The City’s “Residential Guide to Sustainability” defines reuse as follows: “Reusing is
simply using an item more than once, whether for the same purpose or a new one;
recycling involves breaking down items to their raw components or materials which
are then made into new materials; by taking useful products and reusing them without
reprocessing, time, money, energy and resources are saved.”
The City encourages its residents to use reusable glasses, mugs, napkins, and rags
rather than disposable plastic, paper, or Styrofoam.™ They also encourage residents
to reuse shopping bags rather than throwing them or getting new ones each time they
shop.
If residents have reusable household goods that they are not able to reuse themselves,
there are a number of places those items can be donated rather than thrown away.
Listed below are various reuse activities taking place in the Region:


Habitat for Humanity. This non-profit organization accepts and reuses building
supplies for low income housing construction projects. They also operate a thrift
store (ReStore) in Sioux Falls to resell building supplies and other household
goods.



Thrift Stores. There are a number of thrift stores in the area that accept household
goods, clothing, shoes, and accessories.
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Animal Shelters. Animal shelters in the area often accept items that can be used as
pet bedding, such as rugs, towels, and blankets.

As part of its HHW Facility, the City offers a Reuse Room for residents of the fivecounty region to take, at no charge, household products that still have some use.
Items, such as paint, cleaners, and fertilizers may be picked up at the HHW Facility’s
Reuse Room located between Rice Street and Benson Road off Cliff Avenue.

1.2.8 Household Hazardous Waste
The City owns and oversees the operation of its Household Hazardous Waste (HHW)
Facility to collect and manage household hazardous materials. The HHW Facility is
located within the City of Sioux Falls and is operated by a contracted environmental
services company. The HHW Facility accepts HHW from the same five-county
region as the Landfill: Minnehaha, Lincoln, Turner, Lake and McCook.
The facility currently accepts common household hazardous materials for recycling or
disposal including:












Oil-based or latex paint
Antifreeze
Fluorescent lamps and bulbs (no
ballasts)
Pool chemicals
Contaminated/unusable fuels
Wood preservatives
Driveway sealer
Unusable solvent-based products
Ammunition
Mercury (thermometers, old
thermostats)





Home fire extinguishers
Used motor oil and oil filters
CFLs (coiled, energy-saving bulbs)









Home and garden pesticides
Aerosol cans
Specialty paints and coatings
Propane cylinders
Chlorinated and flammable solvents
Corrosives (acids and bases)
Unexploded fireworks or
firecrackers

In 2004, the City banned electronics from disposal at the Landfill because many of
these items contain heavy metals such as lead and cadmium. Since then, electronics
have been accepted at the City’s HHW Facility. The electronics are recycled or, in
some cases, the parts are recovered for reuse.
The City accepts the following electronic items at the HHW Facility:










Desktop PCs
Monitors
Cords & cables
Modems
Main frames
CD ROM/zip/tape
CD/DVD players
Palm organizers










CPUs
Keyboards and mice
Televisions
Laptop PCs
Hard drives
Drives
Word processors
Printers (laser and jet)
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VCRs/laser Disc
Video game players
Joystick/game controls
Camcorders
Radios
Typewriters
Fax machines
Scanners
Paper shredders
Answering machines
CBs/two-way radios












Players
Record players
Cameras
Speakers
Portable CD players
Copy machines
Adding machines
Calculators
Telephones
Cell phones/pagers

1.2.9 Public Education
There is limited solid waste and recycling information provided at the County level in
the five-county region. Most of the public education and outreach is provided by the
larger cities in each County.
The City of Sioux Falls provides information to the public via local media, community
events, and public speaking engagements. However the City’s website is the main
source of public information dissemination. Through the Public Works and the
Leading Green web pages, the City offers disposal options and detailed recycling,
waste reduction, and waste diversion information. The City’s Residential Guide to
Sustainability10 is a thorough on-line resource. In addition, brochures are available to
download on topics such as electronics recycling, battery recycling, HHW, and yard
waste & compost programs.
Two of the region’s MRFs have websites that provide recycling information related to
the types and preparation of materials they accept: The City of Madison 11 and
Millennium Recycling. 12 Millennium also has a page titled “Where do I Take
This?” 13 that provides recycling and disposal information for numerous types of
materials.
Per City Ordinance, Chapter 18, Article IV, Section 18-68, all licensed haulers in
Sioux Falls are required to provide written information to their customers, at least
once per year, regarding volume-based rates and MSW, recycling, and yard waste
services.
The City oversees the Solid Waste Planning Board which is made up of
representatives from each of the five counties that have agreements with the City of
Sioux Falls to use the Landfill. One function of the Solid Waste Planning Board is to
10

Website: http://www.siouxfalls.org/green/documents/sustainability_guide
Website: http://www.cityofmadisonsd.com/index.asp?Type=B_BASIC&SEC={0AFEB158-A9F24E0A-8A95-C89060C36763}
12
Website: http://www.millenniumrecycling.com/
13
Website: http://www.millenniumrecycling.com/where-do-i-take-this
11
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develop plans for public education programs for waste reduction and recycling. Per
City Ordinance, Chapter 18, Article VI, Section 18-80, the members are appointed by
the mayor of Sioux Falls and include:


Three City employees - the Landfill Manager, the Sustainability Coordinator, and
the Environmental Manager;



Two representatives of the garbage hauling/recycling industry;



One representative from the Minnehaha County Planning Office;



Three citizens of the City of Sioux Falls who have no financial interest in the
garbage/ recycling industry;



Five members representing Lake County, Lincoln County, McCook County,
Turner County, and the City of Madison; and



A member of the South Dakota Multi-Housing Association.

In 2011, the Solid Waste Planning Board assisted City staff in revising the City’s solid
waste ordinances. The revisions were made in an attempt to strengthen the volumebased fee structure requirement and to provide for more enforcement of the recycling
goal requirement of the haulers. The Chapter 18 Garbage and Recycling Ordinance
revisions were passed by the City Council on October 3, 2011 and are attached as part
of Attachment 3.

1.3 Benchmarking
As part of the Solid Waste and Recycling Assessment, SAIC benchmarked the City of
Sioux Falls to other municipalities in an effort to evaluate and compare solid waste
management programs. Benchmarking provides an opportunity to identify industry
trends and best practices.
The cities and counties that were benchmarked included:


City of Portland, Oregon



City of Cedar Rapids, Iowa



Olmsted County, Minnesota

Two of the communities, Cedar Rapids and Olmsted County, are of similar size to
Sioux Falls and are located in the Midwest. While Portland is a larger city, it is known
nationally for its progressive recycling and waste diversion programs. The results of
the benchmarking task are outlined in a matrix attached as Attachment 1.

1.3.1 Findings
The findings from the benchmarking are listed below.
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1.3.1.1 MSW-Related Findings


The average quantities of MSW disposed per capita are similar among all
communities reporting this information.
For combined residential and
14
commercial tonnages, the Region averaged 3.38 pounds per person per day,
which falls between Olmsted County (3.27 pounds) and Portland (4.05 pounds per
person per day). It should be noted that there are many factors that affect the
quantity of MSW disposed per capita including, but not limited to, the affect of
affluence on consumption in a community and the number and type of
commercial industry in a community.



Sioux Falls and Cedar Rapids have similar tipping fees - $33.00 and $38.00 per
ton respectively. Both communities use landfills for disposal. Portland ($89.53)
and Olmsted County ($83.00) have similar, but higher tipping fees. Portland’s
waste is delivered to multiple transfer stations where it is loaded into transfer
trailers and hauled to one of eight regional landfills. Olmsted County’s waste is
delivered to a County-owned and operated waste-to-energy (WTE) facility.



Sioux Falls has 25 licensed haulers which represented the most licensed
residential/commercial haulers from those communities that were benchmarked.
(Although 33 haulers received licenses in 2011, some collect special waste such
as medical waste or restaurant grease and some are strictly transfer haulers).
Portland also has a relatively high number of haulers with 19, however their
residential haulers are assigned specific collection districts by the city as part of a
franchise system. Portland’s commercial business haulers are licensed and
compete for customers similar to Sioux Falls’ licensed haulers.



Sioux Falls and Olmsted County both have open, subscription-based systems in
which residents choose their MSW hauler. Portland has a franchise system in
which haulers are assigned collection districts or territories by the City. The City
of Cedar Rapids has a municipally-operated MSW (and recycling) residential
collection program.



All communities benchmarked have volume-based pricing for MSW collection.



In Sioux Falls and Olmsted County the haulers set the monthly fees paid by
residents. In Portland and Cedar Rapids, the individual cities set the fees.



Sioux Falls and Cedar Rapids have similar average monthly rates for minimum
residential service levels (32-gallon MSW plus recycling) at $16.92/month and
$16.71 respectively. (However the pricing in Sioux Falls ranges from $7.50 to
$21.00/month, and Cedar Rapids’ fees include the additional service of yard
waste collection.) Portland had the highest monthly fees at $28.50 and $32.60,
respectively (different fees for east side and west side residents).



Other noteworthy findings included:

 Beginning October 31, 2011, the City of Portland’s residential garbage
collection service frequency changed from weekly to every-other-week. The
14

When calculating MSW disposed per capita, SAIC used the total tons of MSW disposed at the
Landfill and the total population of the five counties in the Region.
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City implemented a curbside food waste collection program in which food and
other organic material can be placed in the yard waste cart to be collected
weekly.

 The City of Cedar Rapids is currently encouraging commercial accounts to
switch their collection containers and use their refuse dumpsters as a
commingled recycling container and use their wheeled cart for garbage.

1.3.1.2 Recycling-Related Findings


The average quantities of materials recycled per capita is quite varied due to the
data available. Because Sioux Falls cannot presently differentiate recycling tons
by generator type (residential versus commercial), it was not possible to compare
the City to other communities’ residential per capita recycling numbers.
However, it was feasible to compare the per capita rates based on tons of
residential, commercial, and drop-off materials combined. Olmsted County is
estimated to be 1.85 while Portland is much higher at 4.78 pounds per person per
day. Sioux Falls appears to be lowest of the communities benchmarked at 0.84
pounds per person per day recycled. This per capita rate is most likely
underestimated because it does not include the quantities of materials recycled by
the private sector (e.g., scrap metal, pallets, electronics, etc.) or materials
generated in Sioux Falls that are backhauled from large retail stores that are not
reported as recycled.



Portland and Cedar Rapids both have single-stream “with glass collected
separately” type recycling collection programs. These two cities allow residents
to commingle all materials except glass, which must be set out in a separate
container. Olmsted County’s larger haulers offer single-stream recycling
collection. Sioux Falls haulers offer a range of types of collection programs.



The type of recycling collection container and level of automation of the
collection vehicles varies among the benchmarked communities. Although
Portland has single-stream recycling, not all residents have a wheeled cart. There
are areas of the city where the height of the trees interferes with automated
collection vehicles, so residents in those areas use 13- to 16-gallon curbside bins
for recycling collection.



The types of materials accepted for recycling are generally similar between the
benchmarked communities.



In all four communities, the hauler that collects the residential MSW also collects
the recyclable materials.



Portland requires haulers to provide recycling education materials to residents.
The City of Cedar Rapids requires the local MRF operator, City Carton, to spend
at least $6,000 per month for community education as part of their most recent
recycling agreement.



Cedar Rapids and Olmsted County have calculated residential recycling rates at
20.64% and 22.1% respectively. Sioux Falls and Portland have calculated
recycling rates based on residential and commercial recycling tonnages. Sioux
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Falls estimated their 2010 recycling rate to be 23% using the U.S. Environmental
Protection Agency’s recycling measurement guide. The City of Portland
estimated its 2009 recycling rate to be 61% and then adjusted it 6% to include a
credit for backyard composting and education/outreach for an adjusted rate of
67%. Olmsted County did not provide details regarding its recycling rate
calculation. SAIC is aware that in Minnesota yard waste tons are not added to the
amount of recyclable materials collected. In order to give counties at least partial
credit for their yard waste activities, a yard waste credit of up to 5 percent is
added to county recycling rates if they engage in certain yard waste collection
activities. In addition, a three percent source reduction credit is added to counties
who engage in certain source reduction activities. 15


Overall, recycling/diversion/abatement goals are quite varied among the
benchmarked communities.

 The City of Sioux Falls has a recycling goal of 15%, by weight, for 2011.
 Portland has a recycling goal of 75% by 2015 and estimated the rate to be 67%
in 2009.

 Cedar Rapids is using the state of Iowa’s goal of 50% diversion by 2000,
which was set in 1998 and has not been updated. For fiscal year 2011, the
City’s diversion rate was 50.93% which includes recycling and yard waste
tonnages.

 In 2010, Olmsted County set a waste abatement goal of 42.4% within five
years. The County estimates its current recycling rate to be between 35 and
40% without yard waste and source reduction credits.
It is important to note that every solid waste management system is unique. None of
the communities contacted has a solid waste and recycling program that is directly
comparable to the Sioux Falls Region. The combination of collection methods,
recyclable materials processing methods, recycling/diversion measurement, and other
system parameters vary widely. Given this variation, it is important not to place too
great an emphasis on comparisons between municipalities. Rather, the benefit in
comparing is to identify the successful elements in other solid waste management
systems that may be applicable to Sioux Falls as it considers improvements to its
system.

1.3.2 Conclusions
The following conclusions are based on the benchmark findings as well as SAIC’s
industry experience.


Although the haulers’ monthly fees for collection services in Sioux Falls average
$16.92 and are comparable to Cedar Rapids at $16.71, the range for monthly fees
is quite varied, from $7.50 to $21.00 per month. Because the collection of MSW,
recycling, and yard waste is house-side in Sioux Falls, we would expect the

15

Source: Minnesota Pollution Control Agency. http://www.pca.state.mn.us/index.php/viewdocument.html?gid=4754
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collection fees on average to be higher because the service is considerably more
labor intensive than in other communities.


The City of Sioux Falls’ average pounds of materials recycled per capita appears
lower than the other benchmarked communities. However there are quantities of
material recycled that are not currently being reported to the City, including scrap
metal, carpeting, clothing, and materials (typically cardboard and plastic film) that
are being backhauled from large retailers to processors and end-users.
Nevertheless, the City’s average pounds of MSW disposed per capita is
comparable to the other benchmarked communities.



Contributing factors to the City of Portland’s high recycling rate and high per
capita recycled numbers can be associated, in part, to the hauler requirements for
collection from commercial generators. These licensed haulers are not franchised
as the residential collection haulers, however they do need to be permitted which
requires the following:

 Offer recycling for a minimum of 14 principal recyclable materials.
 Report to the city the quantities of MSW and recyclable materials collected.
 Pay the city a permit fee of $3.80 per ton of MSW collected, plus an annual fee
of $60 per hauler.

 Offer food waste/compostable materials collection to customers that generate
large amounts of food scraps and food-spoiled paper. This includes, but is not
limited to, restaurants, grocery stores, hotels, institutions, etc.
Despite having over 50 hauling companies provide collection services to the
businesses in Portland, the city says its commercial program is efficient because
approximately “nine haulers are responsible for most of the hauling activity,
handling about 83 percent of the commercial tonnage. These haulers capture the
efficiencies that come with full, compact collection routes.” 16

1.3.3 Recommendations
We have developed, for the City’s consideration, a set of draft recommended program
improvements based on a combination of the benchmarking results and SAIC’s
industry experience.


16

Establish Collection Zones/Districts for the Licensed Haulers. Similar to
Portland and Olmsted County, the City should consider establishing geographical
collection zones for each day of the week so licensed residential haulers are
required to collect in specified areas of the City on specified days. This would
reduce the amount of traffic on the residential streets by limiting collection in
each zone to one day of the week. However, in order to accomplish this goal, the
City would need to require that all haulers provide same day service to their
customers for MSW, recycling, and yard waste.

Source: Portland Recycles! Plan, 2007.
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Limit the Total Number of Haulers. The City has a higher number of licensed
haulers than most communities similar in size. While allowing many haulers to
service the City provides customers a “choice” and may keep prices competitive,
it also may accelerate wear and tear on the streets, generate more greenhouse gas
emissions, and result in varied collection programs (e.g., frequency, material
types, costs). The City should consider limiting the number of licensed haulers by
capping the number of licenses it renews each year to the current number of
haulers and by not accepting any new applications. Through attrition and
consolidation, this number will naturally decrease over time. Between 2004 and
2011, fifteen haulers in Sioux Falls did not renew their hauler licenses because of
retirement or acquisition. 17



Mandate Curbside Collection vs. House-Side Collection. Over the past three
decades, the solid waste collection industry has moved away from backyard or
house-side collection as a standard operating practice. In SAIC’s review of
national benchmark communities, we did not find any municipalities that still
provide house-side collection as a standard service. An additional fee is typically
charged for offering this service. In the last ten years, SAIC has either provided
consulting assistance to or benchmarked the following communities who have
converted from house-side collection to curbside collection, primarily using
wheeled carts for MSW, recycling, and/or yard waste: Rockville, MD; Fairfax
County, VA; Cary, NC; Ocala, FL; and Athens-Clarke County, GA. Some of
these communities chose to provide residents with an option of paying a higher
fee for house-side collection. It should be noted that many municipalities across
the country do offer house-side collection service at no extra charge to elderly
residents and those with disabilities.
Curbside collection is a more efficient method of collecting MSW, recycling, and
yard waste. The haulers save time per collection route and theoretically use less
gas because of less truck idling time, which would reduce greenhouse gas
emissions. In addition, there is the potential to reduce the number of work-related
injuries because the haulers would have less distance to walk to collect the
materials/containers. Curbside collection, paired with collection zones for certain
days of the week, would ensure that containers would only be on the street one
day per week in one section of the City at a time.



17

Standardize Collection Method and Recyclable Materials Collected.
Currently in Sioux Falls, not all haulers accept the same recyclable materials for
collection (e.g., types of plastics collected varies by hauler). In addition,
residential recyclable materials are set out for collection in a variety of forms
including source separated, dual-stream, and single-stream. If the City were to
standardize the recycling collection program so all residents set out materials in
the same manner and all haulers collected the same materials, the City would have
more control over public education efforts. This objective can be achieved
through minimum service standards linked directly to the hauler licensing

Source: Data provided by City on Garbage Hauler License Issue Dates.
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process. Successful recycling programs are often attributed to visible and
effective public education campaigns.


Increase the Hauler License Fees. The City should consider increasing the
annual hauler license and renewal fees to generate adequate revenues to cover the
administrative costs of managing the present and planned licensing program.



Transition from an Open Subscription System to an Organized Collection
Program. The City should consider the feasibility of moving to a collection
program that provides for one or a limited number of haulers for each of the
established collection zones through either 1) establishment of exclusive
collection franchises, or 2) via direct contract(s) with hauler(s) for the selected
services. Establishing exclusive collection franchises requires a public
procurement of hauler(s) to provide the selected suite of collection services in
each of the collection zones established through the process outlined above.
Using this process, the City could limit the number of exclusive franchises
provided to haulers. The City would need to evaluate state and local enabling
legislation to determine if it has the authority to franchise solid waste collection
services.
The State of South Dakota’s most recent Solid Waste Management Plan (1991),
references the utilization of private enterprise to assist regional planning districts
in managing their solid waste. 18 Each district has the right to establish their own
guidelines regarding the use of private enterprises (i.e., contracting all operations
to the private sector, maintaining some municipal operations, or operating an
entirely municipally-run program). In addition, South Dakota Administrative
Rule Chapter 74:27:17:02 (Collection, Transportation, Storage, and Processing),19
states that local governments are responsible for the standards and responsibilities
of waste management. This rule, as written, implies that local governments are
able to organize MSW collection or establish a franchise operation. The City
may choose to investigate this option further with the help of its legal counsel.
In the alternative, the City could contract directly with one hauler City-wide to
offer all or some of the targeted services. The most viable approach may be to
contract with one hauler for City-wide recyclable materials collection providing
for the licensed haulers to continue to offer other needed collection services via
collection districts/zones. By contracting with one hauler, the City would have
more control over the recycling program. The procurement process allows the
City to explain, in detail, every aspect of the program including the types of
materials to collect, the collection method, the collection schedule, reporting
requirements, public education requirements, billing, etc.
This type of
arrangement is in place in many municipalities around the U.S., including St.
Paul, Minnesota.



Require Private Businesses to Report Recycling Tonnages. Currently the City
receives annual tonnages of recyclable materials processed from the three MRFs

18

Source: South Dakota Administrative Rule 74:27:18, Appendix A, Chapter 4.5.
http://legis.state.sd.us/rules/DisplayRule.aspx?Rule=74:27:18:0A&Type=Rule
19
Source: http://legis.state.sd.us/rules/DisplayRule.aspx?Rule=74:27:17:02
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located in the Region. In an effort to better track its recycling/diversion efforts,
the City should consider asking for tonnage information from businesses that are
collecting, processing, or reusing materials such as scrap metal, carpeting,
clothing, pallets, concrete, asphalt, and any materials that are backhauled.


Apply for State Funding for Waste Diversion/Recycling Projects. The State
of South Dakota’s Department of Environment & Natural Resources provides
grants, loans, or a combination of grants and loans for solid waste disposal,
recycling, and waste tire projects. It is recommended the City and/or counties in
the Region pursue grants or loans for the purpose of expanding and enhancing
recycling, waste reduction & reuse programs in the Region; fund pilot projects;
and/or fund public education efforts.
To be eligible for funding consideration, an application must address:
1.

2.

How the project will advance the state’s solid waste management hierarchy;


Volume reduction at the source;



Recycling and reuse;



Use for energy production; and



Disposal in landfill or combustion for volume reduction.

Potential cost savings, public health, or environmental benefits in solid waste
management, waste tire management, or waste tire processing for energy
production

Grant applicants must provide a minimum of 40 percent share of the total
proposal cost. Matching funds may include public or private direct contributions,
loans from private or public sources including state and federal agencies, and
federal grants. In-kind contributions may also be considered as matching funds.
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Appendix B – Attachment 1
BENCHMARKING

City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
City of Sioux Falls, SD

City of Portland, OR1

City of Cedar Rapids, IA2

Olmsted County, MN3

Sioux Falls = 158,008
5‐County Region =
239,461 (2010)
The City of Sioux Falls
licenses collection haulers
and has an open‐hauling
system in which residents
and businesses subscribe
to the MSW & recycling
hauler of their choice.
Landfill is owned by the
City and serves 5 counties
in the region.

566,000

128,000

144,000

The City of Portland has a
franchise hauling system for
the collection of MSW &
recycling in which the City
sets the rates and assigns
collection districts to the
haulers. Portland Metro, a
regional government entity,
owns the transfer stations
used by the City for MSW
disposal.
In Oct of 2011, residential
garbage collection will
switch from weekly to
every‐other‐week & the
City will implement weekly
food waste (along with yard
waste) collection service. 5
134

The City of Cedar Rapids
has a municipally‐
operated residential solid
waste & recycling
collection program.
Landfill is owned by
regional SW agency.

Olmsted County licenses
collection haulers. Largest
municipality, Rochester, has
an open‐hauling system in
which residents subscribe to
MSW & recycling hauler of
their choice. County owns
the waste‐to‐energy (WTE)
disposal facility.
Olmsted County’s largest
city, Rochester, has a large
medical community, similar
to Sioux Falls.

63

653

Community Information
Population4

Brief Description

Square Miles of
Community6

City of Sioux Falls = 56

1

Website: http://www.portlandonline.com/bps/index.cfm?c=41461
Website: http://www.cedar‐rapids.org/resident‐resources/utilities/solidwaste/Pages/default.aspx
3
Website: http://www.co.olmsted.mn.us/environmentalresources/garbagerecycling/Pages/default.aspx
4
Source: U.S. Census Bureau, 2009 data.
5
Website: http://www.portlandonline.com/bps/index.cfm?c=52380
6
Ibid.
2
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City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
Persons per Square Mile
Solid Waste Management
Facilities Owned by
Community

City of Sioux Falls, SD
Sioux Falls = 2,822

City of Portland, OR1
4,224

City of Cedar Rapids, IA2
2,032

Olmsted County, MN3
221

 Sioux Falls Regional
Sanitary Landfill owned
by City
 HHW Facility owned by
City

 Two transfer stations
(Metro Central and
Metro South) that each
accept garbage,
recyclables, electronics,
appliances & HHW. The
facilities are owned by
Portland Metro7 (a
regional government),
not the City of Portland.

 Landfill owned by Cedar
Rapids‐Linn County
Solid Waste Agency
(Agency)
 Pollution Prevention
Center (PPC) for
residential and CESQG
hazardous waste owned
by Agency

 Olmsted WTE Facility
owned by County
 Hazardous Waste Facility
owned by County

147,527 tons Residential
and Commercial (from 5‐
County Region)

111,500 tons Residential8
307,500 Commercial
419,000 Total

Curbside MSW collected
for Fiscal Year 2011 was
19,200 tons (includes <1%
commercial)

Approximately 86,000 tons
from Olmsted Co collected
annually (commercial and
residential).
Commercial/Residential
split estimated at 40/60

Garbage Collection Program
Tons of MSW Collected
Annually
(residential vs.
commercial, if available)

Average MSW Disposed Per Capita:
Residential and
0.62 tons per year
Commercial MSW
3.38 lbs/person/day
Residential MSW Only

0.74 tons per year
4.05 lbs/person/day9
0.17 tons per year
0.91 lbs/person/day

0.15 tons per year
0.82 lbs/person/day

0.60 tons per year
3.27 lbs/person/day
0.36 tons per year
1.96 lbs/person/day

7

Website: http://www.oregonmetro.gov/index.cfm/go/by.web/id=24197
Residential includes estimated self‐haul and illegal dumping and MSW collected by franchised haulers; Commercial includes MSW collected by franchised haulers,
estimated self‐hauled to transfer stations, and residue from commercial loads delivered to dirty MRFs.
9
Includes self‐haul, residue from dirty MRFs, and illegal dumping, as described in previous footnote.
8
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City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
City of Sioux Falls, SD
$33.00 per ton

City of Portland, OR1
$89.53 per ton

Number of Licensed
Garbage Haulers

33 total
25 collect residential
MSW and recycling

19 residential

Garbage Service Provider
System

Open system
(subscription‐based) in
which residents choose
service provider; haulers
must be licensed.

Franchised haulers operate
within their district
(exclusive franchise
system).

City Crews

Who Sets Collection Fee
Rates

Haulers

City

City

MSW Disposal Fee per ton
at Landfill (or WTE Plant)

City of Cedar Rapids, IA2
$38.00 per ton; includes
$13.00 per ton fee for
education provided by
Agency
One. City of Cedar Rapids
collects all single‐family
households and multi‐
family buildings with 4
units or less.

Olmsted County, MN3
$83.00 per ton

11 – (limit of 11). There
were 13 haulers in 2007
when the County had
haulers sign waste
assurance contracts to bring
waste to WTE facility. Since
then, 2 haulers were
acquired by other
companies. The County
board decided to cap the
number at 11.
Open system (subscription‐
based) in which residents
choose service provider;
haulers must be licensed.
County has established the
collection schedule, by
sectioning county into
quadrants for M‐F
collection.
Haulers set fees. County
collects 17% of total billed
services from haulers.
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City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
Pay‐as‐You Throw (PAYT)
Requirements

PAYT Options

City of Sioux Falls, SD
All haulers must offer
recycling and must offer
volume or weight‐based
rates.
Rate structure shall
include “A rate to provide
customers with adequate
options and incentives to
reduce their weekly level
of solid waste collection
service.”
Varies by hauler:
 Cart sizes
 Number of cans or bags
 Tags

City of Portland, OR1
The City sets the rates;
garbage rates are based on
volume (different container
sizes).
Recycling is included at no
extra cost. Smaller sized
containers are subsidized.
Recycling – can set out
extra for free. There is an
extra charge (monthly fee)
for second recycling cart.
A variety of rates based on
type and number of
containers.

City of Cedar Rapids, IA2
Currently residents are
offered only one 35‐gallon
cart for garbage; any
additional solid waste
must be bagged and each
bag must have an “Extra
Garbage Sticker” affixed
to it. Stickers may be
purchased at local grocery
and convenience stores.

Olmsted County, MN3
All haulers must offer
recycling and must offer
volume‐based fees.

 Each resident is
provided 1 garbage cart
(35 gallon) – GARBY.
 Each resident is
provided 1 recycling
cart (65 gallon) –
CURBY; additional
recycling carts may be
purchased for more
capacity (one time
charge for the
additional cart is $38 –
no additional monthly
fees).
 Each resident is
provided 1 yard waste
cart (either 65 or 95
gallon) – YARDY;
additional yard waste
carts may be purchased

Varies by hauler.
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City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities

Monthly Garbage/
Curbside Recycling Fee
Range

City of Sioux Falls, SD

City of Portland, OR1

City of Cedar Rapids, IA2
for more capacity (one
time charge for the
additional cart is
$41/$46 – no additional
monthly fees).
 City is currently phasing
out the use of garbage
cans for wheeled carts
and moving towards
fully‐automated trucks.

The fees vary by hauler.
 One 32‐35 gallon
container ranges from
$7.50 ‐ $21 per month.
The average fee is
$16.92
 One 64‐65 gallon
container ranges from
$12 ‐ $29 per month.
The average fee is
$19.94
 One 95‐96 gallon
container ranges from
$13.50 ‐ $33 per month.
The average fee is
$22.20

All Container Rates Include
Yard Debris and Recycling:
 One 32‐gallon cart per
month
$28.50 (east side)
$32.60 (west side)
 One 60‐gallon cart per
month
$33.95 (east side)
$38.05 (west side)
 One 90‐gallon cart per
month
$39.60 (east side)
$43.70 (west side)
 Extra yard debris cart:
$5.10 (east side and west
side)

 Rate for solid waste (35
gallon cart) and yard
waste collection (65 or
95 gallon cart) and
disposal is $13.19 per
month.
 Rate for Recycling
Collection and
Processing is $3.52 per
month for a 65 gallon
cart.
 Each additional bag of
garbage must have an
“Extra Garbage Sticker”
affixed to it. Stickers
are $1.50 each.

Olmsted County, MN3

Set by Haulers
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City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
City of Sioux Falls, SD
Haulers

City of Portland, OR1
Haulers bill customers
directly

City of Cedar Rapids, IA2
City bills residential
customers through water
utility bill.

Commercial Garbage
System

Same as residential –
open system, haulers
must be licensed.

Open franchise system for
both garbage and recycling.

Open system; currently
approximately 5 private
haulers.

License or Franchise Fee
paid to City/County

Annual Garbage Hauler
Business License/Permit
fees paid to City:
 New or transferred
license = $100
 Renewal license = $50
 Licenses renewed
within 30 days of
expiration = $100
The City collects MSW
tonnage data, by hauling
company, at the Landfill at
the time of disposal.

Residential haulers pay 5%
of gross revenues to City.
Commercial haulers pay
$5.80 per ton of disposed
waste.

City does not currently
enforce licenses or fees to
commercial haulers.

 Monthly data on tonnage
of waste, recycled
materials (by material
type), yard waste,
setouts.
 Quarterly (last month of
quarter) ‐ number of
accounts served per
service level.
 Changes in recyclable
materials storage or
marketing provisions.
 Summary of incidents in
which BPS gave

No requirements.

Billing Responsibility

Hauler reporting
requirements (e.g., what
are haulers required to
report to City/County?
Tons, number of customer
service calls per
week/month, etc?)

Haulers are required to
report to the City on a
monthly basis:
 Recycling tons
collected, by material
type.
 The recycling collection
and/or processing
facility in which the

Olmsted County, MN3
Haulers; must separate
Olmsted County
Environmental Service
Charge (17%) on bill.
Same as residential – open
system, haulers must be
licensed (maximum of 11
total).
Existing hauler annual fee is
$100 per year.

Solid Waste Management
Facility records shall
include:
 Customer names and
locations
 Waste origins
 Waste types and
quantities
 Waste destinations for
reuse, recycling, resource
recovery, or disposal.
Data shall be provided upon
request from the County.
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City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
City of Sioux Falls, SD
recyclable materials
were delivered, if the
facility is not licensed
by the City.

Curbside Recycling Program (Residential)
36,906 tons
Tons of Recyclable
(2010 tons reported by
Materials Collected
local MRFs)
Annually (residential vs.
commercial, if available)
Number of Households
44,611
(HHs) served by Curbside
Recycling Program
Average Per Capita Recycled:
Residential Curbside
Materials Only
Residential Curbside and
Drop‐Off Materials Only

City of Portland, OR1
permission to dispose of
recyclables – amt, type,
and circumstances.
 Quarterly reports
showing tons delivered to
each SW facility.
 Annual report on
franchisee waste
minimization activities.
 Quarterly biodiesel usage
report.
49,600 (residential)10
94,100 (commercial)
143,700 Total
143,000

0.09 tons per year
0.48 lbs/person/day
0.09 tons per year
0.48 lbs/person/day13

City of Cedar Rapids, IA2

Curbside Recycling
collected for Fiscal Year
2011 was 8,060 tons11
(<1% commercial)
38,850 single‐family
households and multi‐
family buildings with 4
units or less.

Olmsted County, MN3

17,740 tons Residential
30,960 tons Commercial
48,700 tons Total12
Approximately 54,000
single‐family residences.

0.06 tons per year
0.35 lbs/person/day
0.12 tons per year
0.68 lbs/person/day

10

Residential recycling includes yard debris, curbside recyclables collected by franchised haulers, estimated self‐haul recyclables, and estimated bottle‐bill recycling;
Commercial recycling includes recyclables collected by franchised haulers, recyclables collected by independent recyclers, estimated bottle bill recycling, recyclables
sorted from waste at dirty MRFs, estimated self‐hauled recyclables delivered to processors, and estimate of private recycler wood waste/yard debris.
11
Residential recycling includes recyclables collected curbside by City crews. Recycling tonnage does not include yard waste collection.
12
Recycling tonnages do not include yard waste.
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City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
Residential Curbside,
Commercial, and Drop‐Off
Materials Only
Residential Curbside and
Yard Waste
Residential Curbside,
Commercial, Drop‐Off,
and Yard Waste
Targeted Generator Types
(e.g., single‐family HH,
multi‐family HH, gov’t
buildings, schools, etc.)

Frequency of Collection

City of Sioux Falls, SD
0.15 tons per year14
0.84 lbs/person/day

City of Portland, OR1
0.87 tons per year
4.78 lbs/person/day15

City of Cedar Rapids, IA2

0.18 tons per year
0.96 lbs/person/day16

0.18 tons per year
0.99 lbs/person/day17

0.14 tons per year
0.77 lbs/person/day
1.15 tons per year18
6.30 lbs/person/day

 Single‐family HHs
 Multi‐family buildings

 Single‐family HHs
 Multi‐family dwellings
with 5 units or less

Varies by hauler; weekly
and every‐other‐week
schedules.

Weekly

Single dwelling unit and
each dwelling unit in all
multiple resident buildings
of 4 dwelling units or less
and condominium
complexes
Weekly

Olmsted County, MN3
0.34 tons per year
1.85 lbs/person/day

Single‐family households
and multi‐family housing
with 10 units or less.

Typically Weekly

13

Includes curbside materials and estimated self‐haul recyclables. Excludes estimated bottle bill materials, as this is not included in other cities’ estimates.
Includes materials for five‐county region, and is therefore divided by population for five‐county region. City‐specific data not available.
15
Includes residential curbside materials, estimated residential self‐haul recyclables, commercial recyclables collected by independent haulers, recyclables sorted
from waste delivered to dirty MRFs, and estimated self‐hauled recyclables from commercial entities. Does not include estimated bottle bill recycling.
16
Includes curbside recyclables (not drop‐off) and curbside yard debris (not self‐hauled) from residential sector only.
17
Includes materials for five‐county region, and is therefore divided by population for five‐county region. City‐specific data not available.
18
Includes yard debris, self‐haul recycling and estimated bottle bill recycling, as described above.
14
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Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities
Frequency Standards

City of Sioux Falls, SD
Must provide service at
least twice per month.

Container Standards

None specified.
Typical is 30, 60, 90 gallon
carts.

Who Provides carts or
bins? (If cost of cart is
passed on to resident,
please explain.)

Usually provided by the
haulers, although not
required.

Type of Program (e.g.,
dual, single‐stream)

Varies by hauler:
 Single‐stream
 Dual‐stream
 Source separated

City of Portland, OR1
 Must provide weekly
collection for all
customers except on‐call.
 Must provide same day
service for garbage,
recycling, and yard
waste, weekly except for
yard waste, every‐other‐
week.
 Bins must be 1.8 cubic
feet (13.5 gallons) to 2.1
cubic feet (16 gallons)
If carts:
 1 cart for SF HH and
duplexes,
 2 carts for triplex
 2 carts for fourplex
(extra cart fee applies for
each cart over 1)
Franchisee provides cart.
Franchisee cannot pass on
charge to resident.

Single stream with glass
separate.

City of Cedar Rapids, IA2
Accumulated domestic
solid waste shall be
collected from all
households and business
establishments within the
city at least once weekly;
such collection is
mandatory.

Olmsted County, MN3
 Putrescible waste must
be collected weekly.
 Must provide same day
service for garbage,
recycling, and yard waste.

65‐gallon cart

None specified.
Typical is 30, 60, 90 gallon
carts.

City provides first cart;
additional carts may be
purchased by resident for
a onetime fee of $38.
There are no additional
collection fees for the
extra cart.
Single stream with glass
separate.
Paper, Plastics, and Metal
are co‐mingled in CURBY;
glass must be separated

Haulers provide. Typically
no fee to resident.

Single‐stream for the larger
haulers.
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Container Size(s) and
Types

Varies by Hauler

Level of Automation

Varies by Hauler

Types of Materials
Collected

Mandatory:
Aluminum cans
Brown paper bags
Catalogs
Corrugated cardboard

City of Portland, OR1

Manual curbside bins are
13.5 gallons to 16 gallons.
(Yellow, with specific logo,
etc.).
Wheeled carts are 60 to 68
gallons and can be
purchased through BPS.
(Blue with specific logo,
etc.).
Varies by hauler:
 Semi‐automated (most
common for both
recycling and trash).
 Manual (more common
in areas of City where
trees interfere with
automated collection
vehicles).
 Some full automation.
Mandatory:
Aerosol cans
Aluminum (cans, foil,
containers)
Aseptic packaging

City of Cedar Rapids, IA2
from CURBY. Glass must
be separated into clear
and colored glass and
placed in two different 2.5
to 5‐gallon buckets and
placed beside CURBY for
collection.
Recycling – one 65 gallon
cart (residents may
purchase additional cart).

Olmsted County, MN3

Varies by Hauler

Semi‐automated; wheeled
carts are emptied into
collection vehicle using a
cart tipper, while buckets
containing glass are
manually emptied into
glass compartment on
truck.

Varies by Hauler
‐Typically moving towards
fully‐automated trucks.

Mandatory:
Paper (mail, newspaper,
magazine, phone books,
cereal boxes, cardboard)
Plastic (containers with

Mandatory (All):
Corrugated Cardboard
Aluminum Cans
Aluminum Scrap
Newspaper
B‐10

City of Sioux Falls
Sustainability Master Plan
Solid Waste & Recycling Program – Benchmark Communities

Recycling Service Provider
System

Number of Haulers
Serving Community
Residue Rate from MRF(s)
(if available)

City of Sioux Falls, SD
Chip board
Junk mail
Magazines
Newspapers
Office paper
Phone books
Plastics #1 and #2
Shredded paper (bagged)
Steel cans
Tin Cans
Some also accept:
Aerosol cans
Aluminum foil/trays
Cardboard egg cartons
Glass
Plastics #3 – 6
Recycling is provided by
the hauler with whom the
resident contracts for
garbage.
25

City of Portland, OR1
Brown paper bags
Corrugated cardboard
Ferrous scrap metal
Gable top cartons
Glass
Magazines
Newspaper
Non‐ferrous metal
Phone books
Plastics (including bottles,
yogurt/margarine tubs,
plant containers, etc.)
Scrap paper
Tin cans
Used motor oil

City of Cedar Rapids, IA2
numbers 1‐7)
Metal (tin cans, aluminum
foil, pie plates)
Glass (clear and colored)

Exclusive franchise by
district.

City

19

1

n/a

9‐10%

Recyclables provided to
City Carton must have less
than 2% contamination –
City has been below this
requirement to‐date.

Olmsted County, MN3
Glass Bottles and Jars
Mandatory (Businesses):
Above Listed Items plus
Office Paper
Not Mandatory:
Plastic Bottles
Tin/Steel Cans
Magazines
Cereal, cake, and cracker
boxes

Recycling is provided by the
hauler with whom the
resident contracts for
garbage.
11
n/a
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Community Education
Provided by City/County









City of Sioux Falls, SD
City website
Newspaper articles/ads
Brochures
TV ads
Radio ads
City employs full time
person for education
City provides public
presentations and
landfill tours

City of Portland, OR1
 City website
 Printed education and
outreach materials
provided to haulers for
distribution by BPS
(Bureau of Planning and
Sustainability)

City of Cedar Rapids, IA2
 Recycling information is
posted on City’s
website.
 Printed literature
 City employs full time
person for education
(60% of time for solid
waste)
 Agency provides public
presentations and
landfill tours
 City Carton spends
$6,000 per month for
community education
(part of most recent
agreement with City)
 Commercial Recycling
Education –
Encouraging
commercial businesses
to treat dumpster as co‐
mingled recycling
container and recycling
cart as garbage cart.
Program still being
implemented, but
appears to be
successful thus far.








Olmsted County, MN3
Media campaigns
Public presentations
Tours
Printed literature
Website
Telephone advice line
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Hauler Education
Responsibilities
(What they must do, and
frequency)

Does City/County tell
hauler(s) where to deliver
recyclable materials?

No requirement

City of Portland, OR1
 Must provide BPS‐
provided materials to
new customers within 7
days of service sign‐up.
 Must provided BPS‐
provided educational
materials within a
reasonable amt. of time
(does not specify
frequency with which this
will be done).
 Any other written
materials to be delivered
to multiple homes must
be reviewed by BPS.
 If change day of
collection, etc. – haulers
required to notify City.
No, franchised haulers can
deliver to MRF of their
choosing, as long as
properly permitted.

City of Cedar Rapids, IA2
No Requirements

Olmsted County, MN3
No Requirements
Haulers typically have
marketing literature.

 The City delivers
recyclables to privately
owned & operated
MRF, City Carton.
 City just lengthened
contract with MRF for
an additional 3 years

No requirement
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Hauler reporting
requirements (e.g., what
are haulers required to
report to City/County?
Tons, participation
numbers, number of
reminder tags left for
improper recycling,
number of customer
service calls per
week/month, etc?)

City of Sioux Falls, SD
Every licensed recyclable
collector shall file with the
Recycling Coordinator a
monthly report of their
recycling tonnages on
forms provided by the city
showing the total weight
by type of recyclables
collected and those
delivered to a recycling
collection and/or
processing facility not
licensed by the city.
A “Statement of
Operation” must be
completed annually with
the License/Permit
application. Includes:
 Rate structure
 Levels of service &
price

City of Portland, OR1
Quarterly reports must
provide monthly data,
including:
 Solid waste tons
 Recycling tons, by
material
 Yard waste tons
 Total number of recycling
and YW setouts and
extras
 For final month of
quarter, number of
accounts served and
service level provided
 Changes in storage or
marketing provisions
 Summary of incidents in
which BPS gave
permission to dispose of
recyclables – amt., type,
and circumstances
 Quarterly reports
showing tons delivered to
each SW facility
 Annual report on
franchisee waste
minimization activities
 Quarterly biodiesel usage
report

City of Cedar Rapids, IA2
No Requirements

Olmsted County, MN3
 Quarterly recycling report
required from each
hauler including the
tonnage recycled.
 The City conducts audits
of haulers.
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Has the City or County
calculated its recycling or
diversion rate? If yes,
what is it & how was it
calculated?

Recycling or Waste
Diversion Goal

City of Sioux Falls, SD
23% (2010)
The City annually
calculates a recycling goal
percentage by dividing the
verified total weight of all
recyclable material by the
total verified weight of all
municipal solid waste plus
all recyclable material
approved by the City.
Rate includes both
commercial and
residential tonnages.
The recycling goal for
2011 is fifteen percent
(15%) by weight.
(Proposed revision to
Chapter 18 of the City’s
Ordinances.)

City of Portland, OR1
The City has calculated its
recycling rate at 61% and
then adjusted it 6% to
include a credit for
backyard composting and
education/outreach, for an
adjusted rate of 67%. Rate
includes both commercial
and residential tonnages.
(Based on 2009 data.)

City of Cedar Rapids, IA2
Recycling rate for
residential curbside
collection is 20.64%19
(Fiscal Year 2011). Rate is
calculated based on
collected tonnages.

Olmsted County, MN3
Residential recycling rate
averages 22.1% for Olmsted
County.

75% recycling rate by 2015.

City does not have a
specific goal, but rather
mimics the state goal of
50% diversion by 2000
(set in 1989).

County objective of
processing “above ground”
(not landfilling) 90% of the
total MSW generated.
Waste abatement goal of
41.1% within 5 years.

All licensed garbage
haulers are required to
annually achieve the
standard of at least 80%
of the City’s established
recycling goal.

19

Recycling rate calculated based on residential curbside collection of recyclables by City crews. Calculation does not include yard waste tonnages collected.
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Progress Toward
Recycling or Waste
Diversion Goal

Drop‐Off Recycling Program Information
Number of Drop‐Off Sites
 Millennium Recycling
has a public drop box
available 24/7.
 Advanced Recycling
allows the public to
drop‐off recyclables
during business hours.
Staffed or Unstaffed

 Unstaffed at Millennium
 Staffed at Advanced

Service Provider for Drop‐
Offs (Operations,
Collection/Delivery of
Materials to MRF)

 Millennium operates
their drop‐off location.

City of Portland, OR1
Recycling rate is 67% (based
on 2009 data). Includes
recycling and yard waste
tons from curbside and
estimated portion of
regional drop‐offs and local
drop‐offs, and includes all
disposed waste including
residue from recyclables.

City of Cedar Rapids, IA2
The City’s diversion rate
for fiscal year 2011 was
50.93% (diversion includes
recycling and yard waste
residential tonnages
collected at the curb by
the City).

Olmsted County, MN3
Recycling rate averages 35‐
40% without State credits.
(The State of MN allows a
3% source reduction credit
and 5% yard waste credit to
counties for certain
programs.)

8 depots plus 1 Metro
transfer station located in
City

3 – City Carton, Old
Landfill Location, New
Landfill Location

1 – Olmstead County’s
“Recycling Center Plus”
facility (includes HHW
facility, and yard waste
drop‐off)

Depots are typically
supervised, but accessible
24 hours, 7 days a week.
 Depots – owned and
staffed by Far West
Fibers.
 Metro transfer stations
owned by Metro. Metro
operates scale houses
and HHW, contracts out
TS operations, including
receipt of recyclables and
transfer of materials to

Landfills are staffed during
business hours; City
Carton has 24/7 drop site.
 Agency operates Old
and New Landfill drop‐
off locations.
 City Carton operates
City Carton drop‐off
location.

Staffed

County
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MRF.
0.07

0.05

0.002

Open to general public

Open to general public

Open to general public

Same as curbside, plus
plastic tubs & containers,
plastic bags, aluminum
trays & foil.

Same as curbside, plus
plastic bags and other rigid
plastics.

 Old Landfill – Scrap
Metal, Appliances,
Electronics
 New Landfill – Full
scope of recyclables
plus: Antifreeze;
Appliances; Bicycles;
Clean Wood; Clothing &
Textiles; Computer
Monitors; Corrugated
Cardboard; Electronics;
Fluorescent Bulbs; Glass
Jars & Bottles;
Hazardous Materials;
Lead‐acid Batteries;
Motor Oil; Plastics;
Scrap Metal; Syringes &
Sharps; Tires (whole);
Yard Waste
 City Carton – Full scope
of recyclables, plus
plastic bags, hardcover
books, and vinyl siding

Self‐haulers; Commercial
may drop‐off, but County
reserves the right to limit
amounts of recyclables.
Free:
Aluminum cans; Clear &
Colored Glass Bottles & Jars;
Corrugated Cardboard;
White Office Paper;
Newspaper & Colored
Paper; Magazines;
Telephone & Paperback
Books; Plastic Bottles #1 &
#2 (with a neck); Tin Food
Cans; EMPTY Aerosol and
Paint Cans; Clean Scrap
Iron; Aluminum; Copper;
Brass ; Stainless Steel
Fee:
Garbage; Appliances; Bikes;
Brush/Tree Waste;
Carpeting; Computer
Systems; Construction
Materials; Drywall;
Furniture; Grills; Lawn
Mowers; Mattresses; TVs;
Tires

City of Sioux Falls, SD
Avg. Number of Drop‐Off
Sites per Square Mile
Targeted Program Users

Materials Accepted at
Drop‐Off Sites

City of Cedar Rapids, IA2

Olmsted County, MN3
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Total Annual Tons
Collected from all Drop‐
Off Sites (or per Site if
available)
Commercial Recycling
Recycling Service Provider
System

Open system (subscription
or contract‐based) in
which businesses choose
service provider; haulers
must be licensed.

City of Portland, OR1
15,300 (residential)
20,000 (commercial)
35,300 Total

City of Cedar Rapids, IA2
Unknown

Olmsted County, MN3
2010 Estimate for Self‐haul
to OCRC = 3,289 tons

Open system (subscription
or contract‐based) in which
businesses choose service
provider; haulers must be
licensed.
Haulers must offer recycling
collection of 14 specified
materials to garbage
customers. Also must
collect source‐separated
food waste from business
entities that are required to
recycle food waste.
46 (garbage and recycling)

All private haulers – no
regulations.

Open system (subscription
or contract‐based) in which
businesses choose service
provider; haulers must be
licensed.

Approximately 5

Number of Haulers

34

Customer Base (number
of businesses and multi‐
family dwellings or
complexes)
Who Sets Rates
Has the City or County
calculated its commercial
recycling or diversion
rate? If yes, what is it &
how was it calculated?

Unknown

20,000 businesses and
2,500 multi‐family
complexes

Unknown

11 licensed (commercial
and residential)
Unknown

Haulers
Unknown

City
64% (2009)

Haulers
Unknown

Haulers
57.7%
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Monthly

City of Portland, OR1
Not specified – to be agreed
upon by customer and
hauler

City of Cedar Rapids, IA2
Weekly

Olmsted County, MN3
None required – set up
between customer and
hauler

Weekly; does not have to
be same day as garbage
and/or recycling.
6,343 tons in 2010

Franchised haulers must
provide same‐day collection
every‐other week.
42,800 (residential)
113,400 (commercial)20
156,200 Total

Weekly

No requirement for yard
waste collection.

14,330 tons collected
curbside in FY 2011

Yard Waste Tip Fee
Container Types (e.g.,
carts, bags, cans, etc.)

$10.00 per ton
Varies by Hauler

$48.83 per ton
Roll carts (60‐68‐gallons)
and Kraft bags plus bundled
brush and customer‐
provided rigid 32‐gallon
cans marked “Yard Debris.”

Who provides containers?

Varies by Hauler

Franchisee

$18.00 per ton
Residents are provided
one 65 or 95 gallon cart
(YARDY) – may purchase
additional cart from City.
Brush may be bundled
into 2’x3’ and set next to
YARDY cart.
Also, resident may set out
Kraft bags during the
spring and fall leaf
vacuum collection times.
City provides first cart;
resident may purchase
additional cart(s) for
onetime charge of $41 for
65‐gallon and $46 for 95‐
gallon.

Approx. 2,100 tons brought
to Compost Site annually
Yard waste tonnages are
estimated on‐site.
Free
Varies by Hauler

Minimum Collection
Frequency
Yard Waste Collection
Minimum Collection
Standards
Yard Waste Tons
Collected Annually

20

Unknown

Includes population‐based estimate of 2008 DEQ private recycler wood waste/yard debris.
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Other Recycling/Waste Minimization Programs
 The Landfill currently
grinds corn stover and
ships the ground
biomass to the POET
Ethanol plant as an
alternative fuel.
 Drop off at Landfill for
white goods (stoves,
refrigerators, water
heaters, microwaves,
freezers, washers,
dryers, water
softeners), tires, yard
waste.
 Drop off at HHW Facility
for HHW and
electronics (residents
only).
References and Links

21
22

City of Portland, OR1

City of Cedar Rapids, IA2

Olmsted County, MN3

 Appliance and electronics
collection at Metro
transfer stations.
 Commercial food waste
collection mandatory for
large‐scale commercial
generators of food waste.
 Residential food waste
collection program
currently being piloted.

 Biomass processing at
Solid Waste Agency
Landfill – wood waste
ground and sent to MN.
 City provides special
collection services to
residents for bulky
items.
 City has annual cleanup
day – provide roll‐offs
in parking lot for
residents to bring
unwanted bulky and
hazardous items.

 County operates WTE
facility; facility currently
permitted to process 400
tons per day. Goal is to
process 90% (above
ground) of the total MSW
generated (in Olmsted
and Dodge Counties).
 County has waste
reduction program –
promotes waste
abatement and educates
businesses on waste
reduction.

 The City of Portland has a
variety of sustainability
programs including Clean
Energy and Green
Building.21

 The City has a Green
Team that examines the
City’s energy use.22

Website: http://www.portlandonline.com/bps/index.cfm?c=41460
Website: http://www.cedar‐rapids.org/resident‐resources/utilities/cr‐green‐team/pages/default.aspx
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Appendix B – Attachment 3
SIOUX FALLS REVISED ORDINANCES

1st Reading:
2nd Reading:
Date Adopted:
Date Published:
Effective Date:

ORDINANCE NO.

AN ORDINANCE OF THE CITY OF SIOUX FALLS, SD, AMENDING CHAPTER 18
“GARBAGE AND RECYCLING” OF THE REVISED ORDINANCES OF THE CITY OF
SIOUX FALLS.
BE IT ORDAINED BY THE CITY OF SIOUX FALLS, SD:
Section 1. That Section 18-1 of the Revised Ordinances of Sioux Falls, SD, is hereby amended to
read as follows:
Sec. 18-1. Definitions.
The following words, terms and phrases, when used in this chapter, shall mean except
where the context clearly indicates a different meaning:
Animal waste means any accumulation of manure or straw which has been used for the
transportation, housing or penning of animals.
Apartment means any building with two or more rental dwelling units.
Chip Board means a type of paperboard generally made from reclaimed paper stock such
as cereal boxes.
Catch basin means a formed holding area for sludges, sediments, screenings, or grit which
may include the cleanout and settling tank areas.
Commercial garbage collector or commercial garbage hauler means any person who
transports any garbage, rubbish, or livestock waste to the City of Sioux Falls Sanitary Landfill
for a consideration or a fee.
Contaminated means impure, unclean, dirty, grimy, or infectious.
Construction and demolition debris means carpet, wood, construction plastic, shingles,
glass, metals, wiring, insulation, tile, drywall, furniture, concrete, and mattresses.
Curbside means on the public right-of-way, generally between the sidewalk and the paved
portion of the street.
Corrugated cardboard means heavy paper with alternating ridges and grooves.
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Garbage or municipal solid waste means all refuse, containers or accumulation of animal
or vegetable matter which attends the processing, preparation, transportation, cooking, eating,
sale, or storage of meat, fish, vegetables, fruit and all other food or food products found within
the city which has been condemned by the health department as a nuisance or is likely to cause
or transmit disease, or which may be a hazard to health. This definition excludes all items
defined in section 18-32.
Garbage collector or garbage hauler means any person who hauls or transports any
garbage to the City of Sioux Falls Sanitary Landfill.
Hand-held electronics means cell phones, pagers, personal digital assistants, handheld
video games, calculators, small MP3 players, small compact disc players, small cassette players,
small radios, small walkie talkies and digital and electronic cameras.
Hauling unit means the container in which garbage or materials listed in section 18-32 is
transported. It may be permanently affixed to a chassis or may be temporarily attached, such as a
roll-off unit.
Hazardous material is any material that has a hazardous characteristic, such as being
ignitable, corrosive, reactive, or toxic.
Hazardous waste is any waste that is on the Environmental Protection Agency’s hazardous
waste list in 40 CFR 261 or which is known to have a hazardous characteristic, such as being
ignitable, corrosive, reactive, or toxic.
Large electronics means desktop and laptop personal computers, monitors, mainframe
computers, battery backup uninterruptible power supplies, printers, scanners, copy machines, fax
machines, televisions, video cassette recorders, laser disc players, digital video disc players and
stereo receivers.
Litter means garbage, rubbish, waste material or animal waste improperly disposed of by
discarding, abandoning, allowing to accumulate, scattering or depositing the same outside an
approved container.
Magazines means multi-page publications, whether published periodically or not, of
coated paper.
Metal containers means any container made from aluminum, tin or steel which contained a
product for consumption.
Newspaper means printed ground wood paper commonly referred to as newsprint,
including glossy advertisements delivered with the newspaper.
Office paper means high grade office paper, offset paper, bond paper, xerographic bond
paper, mimeo paper, duplicator paper, computer paper, and envelopes.
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Paper products means magazines, catalogs, advertising supplements, books and junk mail.
It does not include chip board, items such as juice boxes, milk cartons, cereal boxes, mix boxes,
tissue boxes, shoe boxes, soda and beer cartons, etc.
Plastic containers means any formed or molded container composed predominately of
plastic resin.
Recyclable collector means any person who collects or receives recyclable materials from
another person or persons for a consideration or a fee and/or for the purpose of resale.
Recycling collection facility means an established facility where recyclable materials are
collected for shipment offsite with no processing. Fully enclosed automated self-serve aluminum
collection machines are considered recycling collection facilities. Facilities which handle
recyclable hazardous materials or waste petroleum products are considered recycling collection
facilities. Scrap metal/junk yards are excluded from this definition.
Recycling container means a container which will securely hold recyclable materials for
collection and will prevent recyclables from falling or being blown from the container.
Recyclable materials means materials or products that may be readily separated from the
solid waste stream and may be used or reused as a substitute for raw materials or other items,
including but not limited to aluminum, glass, paper, plastic, and steel.
Recycling processing facility means an established facility where recyclable materials are
collected and/or processed by sorting, volume reduction, containment or other preparation for
shipment offsite. Electronics recycling facilities are included.
Regulated medical waste means medical waste as defined by section 15.03.020(533).
Residential means a dwelling having accommodation for and occupied by one or more
families.
ResidentialRequired recyclables means:
(1)

Office paper.

(2)

Corrugated cardboard and chip board.

(3)

Plastics #1 and #2 and metal containers.

(4)

Newspaper.

(5)

Electronics.

(6)

Magazines.

(7)

Bulk-rate mail.
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Rubbish means all combustible refuse matter, such as contaminated or nonrecyclable
paper, sweepings, rags, contaminated cardboard, and similar materials.
Salvaging means the controlled removal of waste materials for reuse.
Sanitary landfill means the area provided by the city for the dumping or depositing of
garbage, rubbish, animal waste, litter and waste materials not prohibited by city ordinance.
Scavenging means the uncontrolled and unauthorized removal of waste materials.
Sludges means any solid, semisolid, or liquid waste encountered, collected, and/or
concentrated from a municipal, commercial, or industrial wastewater treatment plant, water
supply treatment plant, catch basins, or air pollution control facility exclusive of the treated
effluent from a wastewater treatment plant.
Solid waste means garbage, rubbish, waste materials, special wastes, and sludges as
defined in this section.
Solid waste generated from the treatment of regulated medical waste means waste
generated from the treatment of regulated medical waste in conformance with city, state, and
federal rules and regulations so it no longer poses a threat to public health.
Solid waste transfer facility means a fixed facility where solid waste from collection
vehicles is consolidated and temporarily stored for subsequent transport to a permanent disposal
site.
Special waste means asbestos; gasoline, fuel oil or waste oil, contaminated soils, materials,
sediments, etc.; co-mingled gasoline and fuel oil and/or waste oil contaminated soils, materials,
sediments, etc.; and anti-freeze contaminated soils, materials, sediments, etc.
Waste material means all nonrecyclable and noncombustible inorganic matter such as
ashes, glass, sand, earth, stones, concrete, mortar, metals, and similar material.
Wood waste means trees, any size diameter tree branches, brush, wood, wood shavings and
wood pallets.
Yard waste means grass clippings, garden waste, and leaves.
Section 2. That Section 18-16 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-16. Preparation for deposit.
All household and commercially generated garbage, animal waste, rubbish, and other
materials shall be placed in a securely tied bag. Recyclable materials shall be separated into their
respective categoriesfrom the waste stream. Animal waste from commercial operations shall be
transported and deposited in covered leakproof hauling units.
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Section 3. That Section 18-17 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-17. Garbage and Recycling containers.
The occupant, owner, or manager of every dwelling, house, apartment, or construction site
and of every place of business and building shall provide suitable, rigid watertight containers in
which the occupants shall cause to be deposited all garbage, animal waste, and rubbish and
recyclable materials, except yard waste, accumulating upon the premises. The garbage and
recycling containers shall be kept in an inconspicuous place beside or behind the structure which
is reasonably accessible to the licensed commercial garbage hauler. There shall be provided a
tightly-fitted cover for each container which shall be removed only for the purpose of cleaning or
depositing or removing recyclable materials, garbage, rubbish, and animal waste or cleaning. The
vicinity of the garbage container shall be kept free from garbage, rubbish, animal waste, litter,
yard waste or any putrescible matter that attracts flies and rats.
Section 4. That Section 18-21 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-21. Residential recycling collection and containers.
Residential recyclablesRequired recyclables shall be collected at least once twice each
month by a licensed garbage hauler. Recyclables shall be separated from household garbage and
rubbish and deposited in a proper recycling container and placed at a location, other than
curbside, as directed by the licensed hauler contracted to remove the same. All recyclables and
containers therefore shall be kept in an inconspicuous place except when placed for collection.
Residential recyclablesRequired recyclables collected shall not be deposited at the sanitary
landfill. The separation of glass shall be on a voluntary basis.
Section 5. That Section 18-22 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-22. Non-residential recyclable collection.
Commercial and business establishments, governmental facilities, entertainment facilities,
and schools, shall separate from the waste stream all items excluded from disposal at the Landfill
as specified in section 18-32 generated by or accruing to such establishments, prior to removal
from the subject premises. Such recyclable materials shall not be deposited at the sanitary
landfill. Such recyclables shall be removed from the premises at a minimum of once twice a
month.
Section 6. That Section 18-23 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-23. Apartment garbage and recycling service.
Every owner of an apartment shall do the following to facilitate recycling in each such
building:
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(1)

Provide adequate recycling containers for recyclable material. Containers shall be
stored on the premises in a screened location that is convenient for the deposit and
collection of recyclables.

(2)

Provide recycling service along with garbage service.

(3)

Distribute written information to the building tenants at the time of leasing and at
least annually thereafter regarding the established recycling program. If the landlord
changes the garbage/recycling service provider, the landlord shall promptly provide
tenants with recycling information relative to the new provider.

(4)

Annually post a copy of the recycling information in a conspicuous place available
to all residents, unless the physical structure of the premises does not allow for a
common area which is available to all tenants. Any time the information is not easily
legible, it shall be reposted.

(5)

Provide notification to the City Recycling Coordinator Sustainability Coordinator by
April 30 of each year of the following:
a.

Written information given to tenants about established recycling programs;

b.

That recycling information has been posted in a conspicuous place on the
premises;

c.

The identity of the garbage hauler hired to provide the service to each
apartment building, by address; and

d.

The information being provided to his or its tenants, i.e., City of Sioux Falls
recycling brochure, garbage hauler’s letter, or landlord-drafted letter.

Information not received by the Recycling CoordinatorSustainability Coordinator by
May 1 shall be considered delinquent. Failure to provide information shall be punished as any
other violation of ordinance.
Section 7. That Section 18-24 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-24. Residential recyclablesRequired recyclables.
Residential recyclablesRequired recyclables shall be stored separately from garbage while
awaiting collection.
Section 8. That Section 18-25 of the Revised Ordinances of Sioux Falls, SD, is hereby added to
read as follows:
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Sec. 18-25. Business reporting of recyclable materials.
Businesses are required to report the weight of any recyclable materials hauled,
transferred, or recycled by self or others to their garbage hauler for use by the garbage hauler to
account for recyclable materials.
Section 9. That Section 18-26 of the Revised Ordinances of Sioux Falls, SD, is hereby added to
read as follows:
Sec. 18-26. Solid waste containing recyclable materials.
Garbage haulers shall not collect solid waste containing visible required recyclable
materials for disposal. Garbage haulers must leave a note explaining why solid waste was not
collected. Residents and businesses must remove those required recyclable materials before the
garbage hauler can collect solid waste that has been rejected for this reason.
Section 10. That Section 18-27 of the Revised Ordinances of Sioux Falls, SD, is hereby added to
read as follows:
Sec. 18-27. Waste disposal site.
All garbage generated within the city of Sioux Falls must be disposed at the Sioux Falls
Regional Sanitary Landfill.
Section 11. That Section 18-30 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-30. Rates for use.
(a) Municipal solid waste, sludges, or solid waste generated from the treatment of
regulated medical waste, and other solid waste material not defined within this section generated
in Minnehaha, McCook, Lincoln, Turner, and Lake Counties, South Dakota, deposited at Sioux
Falls landfill:
(1)

Passenger car: $8.00 to include surcharge.

(2)

Pickup trucks, panel trucks, and two-wheel trailers not to exceed three cubic yards:
$16.00 to include surcharge.

(3)

Four-wheel trailers and trucks: $32.00 per ton, plus surcharge, with a minimum
charge of $16.00 per load.

(4)

Municipal solid waste, sludges, or solid waste generated from the treatment of
regulated medical waste, and other solid waste material not defined within this
section generated outside of Minnehaha, McCook, Lincoln, Turner, and Lake
Counties, South Dakota: $96.50 per ton, with a minimum charge of $16.00 per load.
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(b) Construction and demolition debris waste, wood waste, and appliances generated in
Minnehaha, McCook, Lincoln, Turner, and Lake Counties, South Dakota, deposited at Sioux
Falls landfill:
(1)

Passenger car: $8.00 to include surcharge.

(2)

Pickup trucks, panel trucks, and two-wheel trailers not to exceed three cubic yards:
$16.00 to include surcharge.

(3)

Four-wheel trailers and trucks: $30.00 per ton, plus surcharge, with a minimum
charge of $16.00 per load.

(4)

Trailer houses shall be charged at $7.00 per cubic yard, utilizing 3 feet times length
times width, and converting to cubic yards.

(5)

Construction and demolition debris waste, wood waste, and appliances generated
outside of Minnehaha, McCook, Lincoln, Turner, and Lake Counties, South Dakota:
$96.50 per ton, with a minimum charge of $16.00 per load.

(c)

Yard waste:

(1)

Passenger car: $2.00 to include surcharge.

(2)

Pickup trucks, panel trucks, and two-wheel trailers not to exceed three cubic yards:
$5.00 to include surcharge.

(3)

Commercial haulers, four-wheel trailers, and trucks: $10.00 per ton, with a
minimum charge of $2.00 per load.

(4)

Yard waste generated outside Minnehaha, McCook, Lincoln, Turner, and Lake
Counties, South Dakota: $22.00 per ton or $3.00 per bag.

(5)

Leaves generated in the Ccity of Sioux Falls and unloaded at city-designated leaf
drop-off sites by individuals (no commercial vehicles): $2.00 per passenger car,
pickup truck, or two-wheel trailer.

(d)

Tires:

(1)

All tires 17 inches in diameter or smaller: $2.00 each or $135.00 per ton.

(2)

All tires larger than 17 inches in diameter: $7.00 each or $135.00 per ton.

(e) Special waste generated in Minnehaha, McCook, Lincoln, Turner, and Lake
Counties, South Dakota:
(1)

Asbestos: $15.00 per cubic yard based on the manufacturer’s box rating or on box
capacity as determined through measurement by the city.
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(2)

Contaminated soils, materials, sediments containing petroleum constituents or
antifreeze: $15.00 per ton.

(3)

The minimum charge under this section is a three cubic yard or three ton charge.

(f)
Special waste generated outside Minnehaha, McCook, Lincoln, Turner, and Lake
Counties, South Dakota:
(1)

Asbestos: $70.00 per cubic yard based on the manufacturer’s box rating or on box
capacity as determined through measurement by the city.

(2)

Contaminated soils, materials, sediments containing petroleum constituents or
antifreeze: $70.00 per ton.

(3)

The minimum charge under this section is a three cubic yard or three ton charge.

(g)

Large electronics: $10.00 per unit up to three units, $1.00 per pound for over three

(h)

Hand-held electronics: No charge for up to ten units, $1.00 per pound for over ten

units.

units.
(i)
In addition to the above rates for solid waste, there will be added thereto a solid
waste management fee of $1.00 per ton pursuant to SDCL 34A-6-81.
(j)

Loads that are not properly tarped or secured: $25.00.

Exceptions: asphalt, concrete, contaminated soil, steel, white goods, and tires if loaded in a
manner such that the items are not likely to fall or be blown from the vehicle.
(k) The city may charge patrons of the sanitary landfill, compost site, or the rubble site
any and all costs associated with the patrons’ failure to follow sanitary landfill, compost site, or
rubble site rules and procedures for any class of waste.
(l)
Deer or elk carcasses generated within the state: private individuals, no charge up to
ten carcasses; businesses, $50.00 per ton.
(m)

Deer or elk carcasses generated outside the state: $500.00 per ton.

(n)

Wood waste:

(1)

Passenger car: $2.00 to include surcharge.

(2)

Pickup trucks, panel trucks, and two-wheel trailers not to exceed three cubic yards:
$5.00 to include surcharge.

(3)

Commercial haulers, four-wheel trailers, and trucks: $10.00 per ton, with a
minimum charge of $2.00 per load.
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(4)

Wood waste generated in the city of Sioux Falls and unloaded at city-designated
wood waste drop-off sites by individuals (no commercial vehicles): $2.00 per
passenger car, pickup truck, or two-wheel trailer.

(o) Licensed garbage haulers that exceed the recycling goal, as set forth in Section
18-62, by 50% shall receive a $1.00-per-municipal-solid-waste-ton rebate that will be credited by
March 31 of the following year. The first rebates will be awarded by March 31 of 2012 based on
garbage hauler recycling rates in 2011. Garbage haulers that receive this rebate are strongly
encouraged to use this rebate to enhance their recycling efforts and/or reward their customers.
(p) Tier 1 Surcharge: Licensed commercial garbage hauler shall be surcharged an
additional $1.00 per municipal solid waste ton.
(q) Tier 2 Surcharge: Licensed commercial garbage hauler shall be surcharged an
additional $2.00 per municipal solid waste ton.
Section 12. That Section 18-32 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-32. Certain materials excluded.
The following materials shall be excluded from the solid wastes deposited at the landfill
site:
(1)

Office paper.

(2)

Corrugated cardboard and chip board.

(3)

Plastic containers #1 and #2.

(4)

Metal containers.

(5)

Automobile bodies or other bulky articles.

(6)

Wood waste, unless hauled by a licensed commercial garbage hauler as municipal
solid waste.

(7)

Oils, gasoline and other petroleum products.

(8)

Hazardous materials.

(9)

Hazardous waste.

(10) Yard waste.
(11) Lead acid batteries.
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(12) Waste tires.
(13) White good appliances.
(14) Regulated medical waste.
(15) Radioactive materials.
(16) Large and hand-held electronics.
(17) Magazines.
(18) Newspaper.
(19) Bulk-rate mail.
Any person bringing material for deposit at the landfill, upon entry onto the landfill
premises, authorizes the city to inspect the material before deposit. If excluded materials are
discovered during the inspection, the city may refuse the entire load and charge the person
attempting to deposit the materials the cost of the inspection.
Section 13. That Section 18-59 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-59. Solid waste collection rates.
All licensed garbage haulers shall file, as a part of their application for a license, a general
statement of their use rate structures and billing systems consistent with the city’s comprehensive
plan of solid waste reduction and recycling program which shall include the following elements:
(1)

A Pay As You Throw (PAYT) rate to reward people who reduce their level of solid
waste collection service based either upon volume or weight. Haulers must provide
at least two levels of service based on volume or weight. For each volume increase
of at least 1.4 times over a lower level of service the rate of each higher level of
service must be at least 1.25 times the corresponding lower level of service.

(2)

A rate to provide customers with adequate options and incentives to reduce their
weekly level of solid waste collection service and the amount of solid waste
collected as a result of their participation in waste reduction and recycling programs.

(3)

A rate that includes the combined cost of solid waste, using the above elements, and
recycling collection services.

Section 14. That Section 18-61 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-61. Licensed recyclable collectors.
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It shall be unlawful to purchase recyclables in the city or use the streets for the collection
of recyclables without first having obtained a recyclable collectors’ license from the city. Only
persons with a license under section 18-44 may collect residential required recyclables.
Section 15. That Section 18-62 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-62. ReservedRecycling Goal and Standard.
All commercial licensed garbage haulers are required to annually achieve the standard of
at least eighty percent (80%) of the city’s established recycling goal.
(1)

The city annually calculates a recycling goal percentage by dividing the verified
total weight of all recyclable material by the total verified weight of all municipal
solid waste plus all recyclable material approved by the city.

(2)

The recycling goal for 2011 is fifteen percent (15%) by weight.

(3)

The city shall calculate the recycling goal for each subsequent year by using data
from the previous year.

(4)

Licensed commercial garbage haulers shall be notified of the current year’s
recycling goal by March 31.

Section 16. That Section 18-63 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-63. Filing of reports.
Every licensed recyclable collector shall file with the Recycling CoordinatorSustainability
Coordinator a monthly report of their recycling tonnages on forms provided by the city showing
the total weight by type of recyclables collected and those delivered to a recycling collection
and/or processing facility not licensed by the city. Records relating to recycling activities shall be
kept confidential, upon request, to the extent necessary to protect proprietary information.
Section 17. That Section 18-66 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-66. Filing of reports.
Every licensed recycling collection and/or processing facility shall file a monthly report
before the 15th of the following month with the city on forms provided by the city, showing the
total weight by type of recyclables purchased and/or processed during the previous month’s
reporting period. The report shall also include the total tonnage of waste or recycling materials
accepted by the facility and the tonnage of that portion of the collected materials that were
returned to the waste stream. Every licensed recycling hauler shall file a monthly report before
the end of the following month with the city on forms provided by the city, showing the total
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weight by type of recyclables collected and deposited at a processing facility during the previous
month’s reporting period. Records relating to recycling activities shall be kept confidential upon
request, to the extent necessary, to protect proprietary information.
Section 18. That Section 18-75 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-75. Denial or revocation.
A license required by this chapter may be denied or revoked by the city if one or more of
the following facts or circumstances are found to exist:
(1)

The applicant is not able to obtain the necessary bonding and insurance.

(2)

The facility is permitted to operate in such a manner as to create air, land or water
pollution, public health hazards or nuisances.

(3)

The facility or site is not maintained in a clean and sanitary condition.

(4)

Violation by the licensee of applicable noise and fire ordinances.

(5)

Violation by the licensee of any applicable provision of this Code, state law, rule or
regulation.

(6)

Failure to pay or keep current any account with the Sanitary Landfill as required by
section 18-35(6).

(7)

Failure to meet the recycling goal for the previous year. The recycling goal for 2006
is eight percent by weight. The recycling goal for each subsequent year shall be the
average (the mean) ratio recycled by all licensed commercial garbage haulers during
the immediately prior year. Licensed commercial garbage haulers will be informed
of the recycling goal for the current year by March 31.Failure to comply with the
80% standard of the recycling goal established in Section 18-62 of this chapter.
a.

First year not achieving 80% of recycling goal: City shall issue a notice of
violation. Within 30 days of receipt of city notice the licensed commercial
garbage hauler is required to evaluate their recycling program and submit an
acceptable corrective action plan to the city describing efforts that will be
taken to achieve the recycling goal established in Section 18-62 of this
chapter. The licensed commercial garbage hauler shall also be surcharged for
the previous calendar year not achieving this standard in accordance with
Section 18-30 (p).

b.

Second consecutive year not achieving 80% of recycling goal: City shall issue
a notice of violation. Within 60 days of receipt of city notice the licensed
commercial garbage hauler is required to submit an acceptable corrective
action plan to the city describing efforts that will be taken to achieve the
recycling goal. This corrective action plan must be developed by a qualified
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environmental engineering consultant. The engineer shall sign off that there is
a reasonable expectation that if the corrective action plan is implemented it
will bring the licensed commercial garbage hauler in compliance with the
80% standard of the recycling goal established in Section 18-62 of this
chapter. The licensed commercial garbage hauler shall also be surcharged for
the previous calendar year not achieving this standard in accordance with
Section 18-30 (q).
c.

Third consecutive year not achieving 80% of recycling goal: City shall issue a
notice of violation and the licensed commercial garbage hauler’s license shall
be formally revoked and the business owners or responsible party will not be
allowed to reapply for a new license for five years.

d.

Failure to submit an acceptable corrective action plan as required by this
section shall be cause for the revocation of a commercial garbage hauler
license.

Section 19. That Section 18-81 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-81. Composition of board.
The solid waste planning board shall be appointed by the mayor with the advice and
consent of the council:
(1)

Ten Fifteen members shall be selected as follows:
a.

Three members shall be city employees, the Landfill Manager, the Recycling
Sustainability Coordinator, and the Environmental Manager, each of whom
shall serve at the pleasure of the mayor.

b.

Two members shall be representatives of the garbage hauling/recycling
industry.

c.

One member shall be from the Minnehaha County Planning Office.

d.

Three members shall be citizens of the city of Sioux Falls who have no
financial interest in the garbage/ recycling industry.

e.

One member shall be selected by each of the governing bodies of:Five
members shall be selected by the governing bodies of:
Lake County,
Lincoln County,
McCook County,
Turner County,
The City of Madison.
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f.

A member of the South Dakota Multi-housing Association.

(2)

The terms of members, except the city employees, Minnehaha County Planning
Office representative and the five members of the governing bodies of Lake County,
Lincoln County, McCook County, Turner County, and the City of Madison, shall be
for a period of three years, and members may serve an unlimited number of terms.

(3)

Members of the solid waste planning board are not required to be citizens of the city
of Sioux Falls, with the exception of those indicated in (1) d. of this section.

Section 20. That Section 18-83 of the Revised Ordinances of Sioux Falls, SD, is hereby amended
to read as follows:
Sec. 18-83. Staff.
The cCity Recycling Sustainability Coordinator shall serve as chairman for the board. The
city attorney shall appoint a staff member of the attorney’s office to advise the board.
Date adopted:

.

Mayor
ATTEST:

City Clerk
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Appendix C
BUSINESS CASE ANALYSIS

Focus Area

GHG Reduction Measure
Initial Cost
(or minimum
payback period)

Energy

Transportation

Screening Criterion
GHG reduction
potential

Cost
Effectiveness

Ranking Criterion
Environmental Co‐ Economic Co‐
Benefits1
Benefits2

Ranking (Total Score)

Distributed energy systems – Wind/Solar

1

10

4

2

2

19

Solar thermal utilization for community pools

5

4

5

1

1

16

Efficient Street light upgrades

3

10

3

0

2

18

City Energy Manager

4

8

4

2

2

20

Diesel retrofit program

2

8

1

2

1

14

Fuel Savings Program (Anti-Idling campaign)

4

6

5

2

1

18

Bicycle Plan

5

4

2

2

1

14

4
6

3
5

2
2

2
2

15

Built Environment

LEED Certified Building

Waste Minimization

Standardize recycling and MSW programs

4
5

Organics Diversion - per capita disposal

1

4

2

2

1

10

3

2

4

0

2

11

Install building lighting sensors/ Replace old lighting fixtures with high efficiency upgrades
1
Environmental co‐benefits include air quality, human health, reduced heat island effect quality of life, etc.
2

Economic co‐benefits include energy savings, reduced energy costs, green jobs, improved property values, water savings, etc.

3

Complementarity is the degree to which the measure complements or detracts from other measures.

Scale: 5 = highest or best ranking/lowest cost. 1 = lowest

20

Scale: 5 = highest or best ranking. 1 = lowest

Total GHG reduction = The amount of CO2 reduced per year from the project, measured in metric tons.

Key Financial Results
Focus Area

Energy

Transportation

Built Environment
Waste Minimization
Water Resources

GHG Reduction Measure

Distributed energy systems – Wind/Solar
Solar thermal utilization for community pools
Efficient Street light upgrades
City Energy Manager
Diesel retrofit program
Fuel Savings Program (Anti‐Idling campaign)
Bicycle Plan
LEED Certified Building
Standardize recycling and MSW programs
Organics Diversion ‐ per capita disposal
Install building lighting sensors/ Replace old lighting fixtures with
high efficiency upgrades

Annual Benefits ($/year)
$
1,179,642
$
11,585
$
2,270,842
$
5,430,440
$
‐
$
386,734
$
411,700

Project Investment
Cost ($)
$
11,324,252
$
13,297
$
8,310,180
$
692,933
$
3,877,500
$
2,000
$
312,407

Simple Payback
(years)
10.50
9.70
3.66
0.13
N/A
Immediate
0.76

Cost Effectiveness ($/MT
CO2)
$
64.20
$
1.37
$
119.28
$
27.72
$
1,261.37
$
2.00
$
469.57

$
$
$

39,783 $
179,168 $
(573,629) $

280,534
43,865
584,220

5.30 $
0.24 $
None $

83.10
7.10
662

$

5,312 $

20,000

2.9 $

11.27

Notes:
Annual Benefits= A combination of electricity and heating cost savings, reduced O&M, and possible GHG reduction credits.
Project Investment Cost = Initial project costs, O&M costs, debt device costs, discounted over the entire life of the project.
Simple Payback = The number of years it takes the project investment cost to be recouped in savings from reduced electricity and heating costs, and/or other financial
benefits.
Cost Effectiveness = A commonly used measure of comparing GHG reduction options. The measure takes the lifetime project cost and divides by the lifetime CO2
reductions.

Potential Annual GHG
Reductions (MTCE)
8,820
485
6,967
5,000
3,074
1,000
67
169

1,545
221
27

Energy Programs
Programs to Review
1 Distributed energy systems – Wind/Solar
2 Solar thermal utilization for community pools
3 Efficient Street light upgrades
4 City Energy Manager

Distributed energy systems – Wind/Solar
Program Description:

Two separate renewable energy projects are modeled. One is a 5 MW wind farm installation at the Sioux Falls landfill. The other is a 500 kw solar pv installation on the roof
of the Sioux Falls convention center. Both projects assume no federal or state incentives and sole project financing by the City of Sioux Falls. Financing is helped by the
application of Federal Clean Renewable Energy Bond ( For the screening and ranking criteria, only the wind installation is considered. If solar installation is considered, city
should seek a partner or ESCO. See case study section for more information.

Screening and Ranking Criterion

Score

Comments

Initial Cost (Payback period)

1

High upfront costs and low IRR can be offset by partnering with third party who
can take advantage of tax credits.

GHG Reduction Potential

10

Can be used to offset electricity used at landfill or delivered back to the electricity
grid. Sioux Falls has lower than average GHG emissions from electricity sector due
to large hydro resources provided by the Western Area Power Authority.

Environmental Co‐Benefits

2

Lowers electricity demand and resulting GHG emissions.

Economic Co‐Benefits

2

The wind industry is a strong economic contributor in the region. A city‐owned
wind installation would support local jobs and the economy.

Wind turbine installation at landfill
Modeled using RETScreen Clean Energy Software (1)

Inputs
Wind Turbines
Power capacity
Capacity factor
Electricity export rate
Electricity exported to grid
Financial parameters
Inflation rate
Project life
Debt ratio
Debt interest rate*
Debt term
Discount Rate
* Financed using CREB program
Costs
Initial Costs
O&M Costs (annual) (2)
Incentives and grants
Emissions
GHG emission factor (excl. T&D)
T&D Losses
GHG emission factor
Annual GHG emission reduction
Equivalent to Cars & light trucks not used
GHG reduction credit rate
GHG credit duration

kW
%
$/kWh
MWh

5,000
35
0.078
15,330

%
yr
%
%
yr
%

2.4%
20
70%
3.00%
15
7.00%

$
$
$

10,000,000
125,000
0

tCO2/MWh
%
tCO2/MWh
tCO2
#
$/tCO2
years

0.558
5%
0.587
8,819.5
1,615
12.00
20

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

1,179,642
11,324,252
10.5
8,820
64.20

Cumulative Cash Flows graph

Financial Analysis

$
$
$
$

125,000
0
586,366
711,366

Annual income
Electricity export income
GHG reduction income ‐ 0 yrs
Total savings and income

$
$
$

1,198,808
105,834
1,304,642

Financial viability
Pre‐tax IRR ‐ equity
Pre‐tax IRR ‐ assets
Simple payback
Equity payback

%
%
yr
yr

16.8%
3.0%
10.5
6.5

14,000,000
12,000,000
10,000,000

Cumulative cash flows ($)

Annual costs and debt payments
O&M (savings) costs
Fuel cost
Debt payments ‐ 15 yrs

8,000,000
6,000,000
4,000,000
2,000,000
0
0

1

2

3

4

5

6

7

8

9

10

-2,000,000
-4,000,000

Year

Wind Case Studies
Waverly Light and Power in Waverly, Iowa produces nearly 6 million kWh from wind turbines and was the first municipal utility in the country to generate its own wind
power. The cost of the turbines were financed in part by grants (from the American Public Power Association and from NREL) and in part from the utility’s capital budget.
The turbines cost just over $1 million installed. Maintenance costs typically reach approximately $1,500 per year per turbine. The utility offers its customers the opportunity
to purchase some of this green power through its Green Choice program. Many local customers pay a premium of less than $2 per month to receive green power. In 2005,
the CO2 emissions reduction was approximately 4,300 tons (following the sale of the two 750 kW turbines to raise money for investments in newer wind technologies). In
addition, the sale of 800 energy tags earns the utility approximately $40,000 annually, money that is earmarked for investment in new renewable energy sources. (3)

Rooftop PV Installation on convention center
Modeled usingg RETScreen Clean Energy
gy Software

Inputs
Solar PV Installation
Power capacity
Capacity factor
Electricity export rate
Electricity exported to grid
Size of installation

kW
%
$/kWh
MWh
# of panels

500
15%
0.08
657
2,250

Inflation rate
Project life
Debt ratio
Debt interest rate
Debt term
Discount Rate

%
yr
%
%
yr
%

2.4%
20
70%
3.00%
15
7.00%

Costs
Initial Costs
O&M Costs (annual) (4)

$
$

4,000,000.00
25,000

Financial parameters

Emissions
GHG emission factor (excl. T&D)
T&D Losses
GHG emission factor
Annual GHG emission reduction
Equivalent to Cars & light trucks not used
GHG reduction credit rate
GHG credit duration

MTCO2/MWh
%
MTCO2/MWh
MTCO2
#
$/MTCO2
years

0.558
5%
0.587
378.0
69
12.00
20

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

55,733
233,068
100.300
378
30.83

11

12

13

14

15

16

17

18

19

20

Financial Analysis
Cumulative Cash Flows graph

Annual savings and income
Electricity export income
GHG reduction income ‐ 0 yrs
Total annual savings and income

Financial viability
Pre‐tax IRR ‐ equity
Pre‐tax IRR ‐ assets
Simple payback
Equity payback

$
$
$

$
$
$

%
%
yr
yr

22,000
0
234,546
256,546

51,377
4,356
55,733

negative
negative
100.3
> project

0
0

1

2

3

4

5

6

7

8

9

10

-500,000

Cumulative cash flows ($)

Annual costs and debt payments
O&M (savings) costs
Fuel cost
Debt payments ‐ 15 yrs

-1,000,000
-1,500,000
-2,000,000
-2,500,000
-3,000,000
-3,500,000
-4,000,000

Year

Solar PV Case studies
Third party financing (also known as the solar services model) allows the owner to build a pv system with little or no upfront investment. The cost of
the installation is repaid through utility savings. Third party financers utilizes the tax benefits available through the project. While the recent recession
has lowered the demand for such tax pass‐through, large installations can still be financed using this method. (5)

A number of local governments have purchased and installed PV systems through developers and financiers in an arrangement called the “solar
services model” that partners local governments with developers who secure financing from a third party and install PV systems at local government
facilities. The San Diego Unified School District has used this financing model to install more than 10,000 MW of PV panels across 20 school facilities. (6)

Cathedral City, CA partnered with an ESCO to install a $2.7 million PV system canopy at a city‐owned parking garage. The PV system was installed at no
up‐front cost to the local government and is to be paid for using energy cost savings, which are expected to reach $180,000 annually. (7)

Duluth, Minnesota partnered with an ESCO, agreeing to a 10‐year performance contract that involved upgrades to the city’s main library. In addition to
other energy cost saving improvements to the facility, the ESCO installed a 2.4 kW PV system, along with an interactive kiosk to display the real‐time
energy produced and GHGs avoided as a result of the PV system. The cost of the project ($27,000 for the PV arrays plus $22,500 for the kiosk) will be
paid using energy cost savings. (8)

Solar thermal utilization for community pools
Program Description:

Solar pool heaters are an option to heat the pool with “clean” energy from the sun, and can reduce heating costs. We model the installation of a solar
hot water heater to heat the Frank Olson outdoor community pool owned and operated by Sioux Falls. This is the largest pool owned by Sioux Falls.
Assumptions include the installation of 20 unglazed solar water heater collectors to reduce natural gas consumption. Collectors face due south at a
slope of 25°. There is an increased electricity cost of pumping the heated water.

Screening and Ranking Criterion

Comments

Initial Cost (Payback period)

5

Reduce natural gas costs lead to above average payback period.

GHG Reduction Potential

4

Solar hot water offsets the emissions for natural gas heating at cost effective
levels.

Environmental Co‐Benefits

1

Lowers natural gas heating demand and resulting GHG emissions.

Economic Co‐Benefits

1

Highly visible project could encourage growth of technology in residential pools.

11
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Outdoor pool retrofitted with solar hot water heater
Modeled using RETScreen Clean Energy Software

Inputs
Solar Thermal Installation
Area
Cover use
Temperature
Makeup water
Wind sheltering ‐ season of use
Solar shading ‐ season of use

ft2
h/d
°F
%/w
%
%

8340.0
14.0
82.0
20%
20%
20%

MWh

0%
0%
0%
0%
25%
100%
100%
100%
25%
0%
0%
0%
1,895.7

Percent of month used

January
February
March
April
May
June
July
August
September
October
November
December
Heating
Resource assessment

Solar tracking mode
Slope
Azimuth

˚
˚

Fixed
25.0
0.0

Solar water heater

Gross area per solar collector
Aperture area per solar collector
Fr (tau alpha) coefficient
Wind correction for Fr (tau alpha)
Fr UL coefficient
Wind correction for Fr UL
Temperature coefficient for Fr UL
Number of collectors
Solar collector area
Capacity
Miscellaneous losses

m²
m²
s/m
(W/m²)/°C
(J/m³)/°C
(J/m
)/ C
(W/m²)/°C²
m²
kW
%

Balance of system & miscellaneous
Heat exchanger
Heat exchanger efficiency
Miscellaneous losses
Pump power / solar collector area
Electricity rate
Electricity ‐ for pumping
Heating delivered

yes/no
%
%
W/m²
$/kWh
MWh
MWh

Heating system
Fuel Type
Seasonal Efficiency
Fuel Consumption
Fuel Rate
Fuel Cost

%
m3
$/m3
$

Financial parameters
Inflation rate
Project life
Debt ratio
Debt interest rate
Discount Rate

%
yr
%
%
%

3.96
3.96
0.80
0.00
16.39
0.00
0.000
20
79.20
55.44
3.0%

No
4.0%
5.00
0.078
0.6
37.8

Natural Gas
70%
260,065.50
0.48
124,831

2.4%
20
0%
0.00%
7.00%

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

11,585
13,297
9.700
485
1.37

Costs
Initial Costs
O&M Costs (annual) (9)

$
$

8,000.00
500

Emissions
MTCO2/MWh
%
MTCO2/MWh
MTCO2
#

GHG emission factor (excl. T&D)
T&D Losses
GHG emission factor
Annual GHG emission reduction
Equivalent to Cars & light trucks not used

0.558
5%
0.587
484.8
88

Financial Analysis
Cumulative Cash Flows graph
$
$
$

15,000

500
10,258
10,758

Annual savings and income
Fuel cost ‐ base case
Electricity export income
GHG reduction income
Total annual savings and income

$
$
$
$

11585.00
0
0
11,585

Financial viability
Pre‐tax IRR ‐ assets
Simple payback
Equity payback

%
yr
yr

10.8%
9.7
8.6

Cumulative cash flows ($)

Annual costs and debt payments
O&M (savings) costs
Fuel cost
Debt payments ‐ 15 yrs

10,000

5,000

0
0

1

2

3

4

5

6

7

8

9

10

11

-5,000

-10,000

Year
Solar Water Heater Case Studies
According to the Department of Energy, a solar pool heating system usually costs between $3,000 and $4,000 to buy and install. This provides a
payback of between 1.5 and 7 years, depending on your local fuel costs. They also typically last longer than gas and heat pump pool heaters. Actual cost
and payback depend on many factors. (10)
North Bend, British Columbia installed a solar heating system for its outdoor public swimming pool. The project has a 165 m2 installation which consists
of 37 4' x 12' solar collectors. The owners estimate that they will reduce annual GHG emissions by 15,00kg annually and will have a payback of less than
seven years. (11)

Efficient Street light upgrades
Program Description:

This program models an effort by Sioux Falls to replace its HPS and MH bulbs with energy efficient LED bulbs. Advantages of quality LED street lights
include; improved night visibility due to higher color rendering, higher color temperature and increased illuminance uniformity, significantly longer
lifespan, lower energy consumption, reduced maintenance costs, instant‐on with no run‐up or re‐strike delays, no mercury, lead or other known
disposable hazards, lower environmental footprint, an opportunity to implement programmable controls (e.g. bi‐level lighting).

Screening and Ranking Criterion

Score

Comments

Initial Cost (Payback period)

3

GHG Reduction Potential

10

Environmental Co‐Benefits

0

Economic Co‐Benefits

2

High upfront costs lead to large energy savings and no maintenance costs over 10
year life of LED fixtures.
70% reduction in GHG emissions potential vs. HPS streetlights according to recent
studies.
Efficient streetlights do not help lower peak demand from utility since they are in
use at night when demand is low.
Lower energy costs for the city allows for cost savings on electricity. In many
cases, new electricity rates are designed by the utility which lowers cost of
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STREETLIGHT UPGRADE
Inputs
Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

HPS Costs (2 year life) (12)
Bulb replacements
Bulb labor & equip
Ballast (10 yr life)
Igniter (10 yr life)

$
$
$
$

37.00
211.00
59.00
35.00

Bulb replacements
Bulb labor & equip
LED Streetlights estimated Energy Costs savings
Street lighting rates
100 watt HPS (per month)
250 watt HPS (per month)
400 watt HPS (per month)
Hours of use per year
Estimated Streetlight CO2 emissions
LED Streetlights estimated CO2 reduction

$
$
%

460.00
56.00
40%

$
$

$

2,270,842
8,310,180
3.66
6,967
119.28

LED Costs (10 year life) (13)

Project Life
Discount Rate

$
$
$
hours
MTCO2e
%

8.00
14.00
24.00
4,100.00
9,996
70%

years
%

10
7.00%

MT / year
MT / year
MT / year

9,966
2,999
6,967

Emissions
HPS CO2 Emissions
LED CO2 Emissions
Estimated CO2 Emissions saved

Sioux Falls Current Streetlights
HPS
HPS
HPS
HPS
HPS
HPS
HPS
HPS
HPS
MH
MH
MH
Total

Wattage
(W)

Number of Total Wattage
Fixtures
(W)

35
50
70
100
200
250
400
750
1000
100
400
1000

5
116
225
8,819
4
4,118
2,523
2
224
16
53
7
16,112

175
5,800
15,750
881,900
800
1,029,500
1,009,200
1,500
224,000
1,600
21,200
7,000
3,191,425

Estimated yearly kWh Annual Energy Cost
10‐year maintenance cost ($)
usage (kWh)
($)
718
23,780
64,575
3,615,790
3 280
3,280
4,220,950
4,137,720
6,150
918,400
6,560
86,920
28,700
13,084,843

Financial Analysis
Initial costs

$

8,310,180

O&M (savings) costs
Energy cost savings (UTILITY)*
10 year Savings

$
$
$

13,173,890
9,534,528
22,708,418

* Energy cost savings to the utility are often passed through to the customer (i.e. the City) in the form of a reduced monthly charge per bulb.

LED Streetlight Case Studies
Jurisdiction (14)
Arlington, VA
District of Columbia
Fairfax County, VA
Montgomery County, MD

Streetlights
13,000
62,395
56,542
66,000

Streetlights per kWh used
capita annually
0.065
0.107
0.056
0.071

CO2 Emission (MT)
8.78
60.7
38.2
44.6

6,826
47,192
29,699
34,657

$
$
$
$
$
$
$
$
$
$
$
$
$

480
11,136
21,600
846,624
384
691,824
726,624
576
64,512
4,608
15,264
2,016
2,383,632

$
$
$
$
$
$
$
$
$
$
$
$
$

6,670
154,744
300,150
11,764,546
5 336
5,336
5,493,412
3,365,682
2,668
298,816
21,344
70,702
9,338
21,484,070

LED 10‐year
program cost ($)
$
$
$
$
$
$
$
$
$
$
$
$
$

2,580
59,856
116,100
4,550,604
2 064
2,064
2,124,888
1,301,868
1,032
115,584
8,256
27,348
3,612
8,310,180

Savings over 10
years with LED
replacement
$
$
$
$
$
$
$
$
$
$
$
$
$

4,090
94,888
184,050
7,213,942
3 272
3,272
3,368,524
2,063,814
1,636
183,232
13,088
43,354
5,726
13,173,890

kWh saved
287
9,512
25,830
1,446,316
1 312
1,312
1,688,380
1,655,088
2,460
367,360
2,624
34,768
11,480
5,233,937

The City of Los Angeles will replace 140,000 city street light fixtures with LED fixtures, and install remote monitoring devices on each of its 140,000 new
street lights, allowing the Los Angeles Bureau of Street Lighting to collect real‐time data on its system performance at the fixture level. The City will be
able to centrally monitor its street light network, verifying energy savings and performance of new LED fixtures, and optimizing equipment
maintenance.
Estimates include $10 million in projected annual energy & maintenance savings, projected annual energy savings of 68,640,000 kWh/year. The city
projects annual CO2 savings of The project is expected to take 5 years to complete and will have a payback period of 7 years. (15)

Asheville, North Carolina is replacing all 9,000 of the City’s street lights with LED fixtures. The Asheville street lights are owned and operated by the
regional investor‐owned utility Prior to the LED program, the utility billed the City for a flat monthly rate for maintenance, repair and energy
consumption for each street light. The rate structure in turn provided a significant reduction in the per‐light cost based on the lower level of energy
used, as well as the reduced need for maintenance. The new rate structure cut the per light monthly cost by more than 50% for streetlights with LED
fixtures. The LED streetlight cost savings are managed like an internal Energy performance Contract relationship, similar to what is done by ESCOs,
except in this case managed directly by the City. This model is also seen as an Internal Energy Savings Revolving Program. The annual savings from the
LED replacements are captured and used to both pay off the debt incurred for fixture procurement and also fund other energy saving initiatives. Over
10 years, the LED savings are expected to generate $3.3 million in available funding above and beyond what is required to retire the installation debt.
The results include 3,366,402 kWh of energy saved, and a reduction of ,628 tons of CO2 per year. These savings represents a 7.1% reduction in the
City’s carbon footprint. The average savings is 50% of existing streetlight costs and the replacement of all 9,000 fixtures will save an average of
$638,000 per year. (16)

City Energy Manager
Program Description:

The city of Sioux Falls can hire an energy manager to establish no‐cost conservation and low cost energy efficiency measures throughout government
operations. Several examples and case studies are highlighted below that discuss the cost effectiveness of such a hire. Most energy managers are
compensated annually between $60,000‐$80,000. Energy managers can implement and oversee conservation programs at no cost, or cost effective
energy efficiency measures. In addition, the managers can contract with Energy Service Company (ESCO) to perform a large scale efficiency program.

Screening and Ranking Criterion

Score

Comments
The cost of hiring an energy manager has been shown through other cities to have
a short payback period if the proper energy efficiency and conservation programs
are developed.
Lower energy usage for a large electricity and natural gas consumer as the
government can have a large impact on local GHG emissions

Initial Cost (Payback period)

4

GHG Reduction Potential

8

Environmentall Co‐Benefits
f

2

Lower GHG emissions and
d conservation off other
h naturall resources such
h as water
can be expected from measures an energy manager can implement

Economic Co‐Benefits

2

Some local jobs may be supported by the installation of energy efficient products.

Inputs
City Manager Salary
Fringe Benefits
Admin support
Budget
Life of Project
Electricity Consumption (Govt buildings)
GHG emissions (Govt buildings)

$/year
$/year
$/year
$/year
years
kWh
MT/CO2

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

80,000
44,000
30,000
15,000
5
101,472,122
93,429

$
$

5,430,440
692,933
0.13
5,000
27.72

$

Emissions
Annual GHG Reductions
Energy Savings

MT/CO2
kWh

5,000
27,152,202

Financial Analysis
Initial Costs

$

169,000

Electricity Savings

$

27,152,202

PROJECT CASH FLOW
TOTAL/PV

2012

2013

2014

2015

2016

Investment Cost ($)
Annual Cost

$

692,933

Total Annualized Cost

$

169,000

GHG Emissions Reductions

Variable Benefits ($)

Total Project Cash Flow

MtCO2e

Electricity Reduction

169,000

169,000

169,000

169,000

169,000

25,000.00

2,000

4,000

5,000

7,000

7,000

0

0

0

0

0

Energy Savings

kWh

%
27,152,202

2,172,176

4,344,352

5,430,440

7,602,616

7,602,616

Energy Savings

$

2,123,302

169,864

339,728

424,660

594,525

594,525

864

170,728

255,660

425,525

425,525

$

The average office building can reduce energy costs by 10 to 30 percent through low‐cost energy efficiency measures and operational adjustments. At an average energy
cost of $2.00 per square foot, that equates to savings of 20 to 60 cents per square foot—or $20,000 to $60,000 for a 100,000 square foot building. Buildings that have
achieved the ENERGY STAR label for superior energy efficiency use 40 percent less energy than average buildings and offer savings of about $0.50 per square foot per year
in lower energy costs, based on a conservative estimate. (17)

Energy cost savings on the order of 35 percent or more are possible for many existing buildings In Story County, Iowa, where the county has designed or substantially
renovated three government buildings to improve energy efficiency, energy consumption in the three buildings ranges between 40 and 45 percent less than conventional
buildings. (18)
Local governments can use the EPA's Portfolio Manager tool to measure and track the energy intensity of their buildings, normalized for weather and square footage. For
certain building types, Portfolio Manager can be used to rate building performance on a scale of 1 to 100 relative to similar buildings nationwide, enabling facility managers
to assess their own facilities and identify priority energy efficiency improvements. (19)

Case Studies of hiring an city energy manager
Fayetteville, AR created an office of Sustainability to coordinate energy and environmental programs aimed at reducing utility costs and environmental impacts. The office
initiated an energy consumption competition among 17 government facilities and 10 government facilities were incorporated into and energy performance contract. These
investments produce an annual return of more than $400,000. (20)
Arapahoe County, Colorado, hired an energy conservation manager and established an energy efficiency team to support its involvement in the ENERGY STAR Challenge
and create an energy‐conscious culture in the county through education, awareness, and accountability. Using ENERGY STAR resources and tools, such as Portfolio Manager,
the team has earned the ENERGY STAR for eight of the county’s facilities since 2007. One administration building has reduced its energy consumption by almost 30 percent,
and an energy performance contract for nine of the county’s buildings achieved verified savings of more than $900,000 in the first contract year. (21)

In 2002, the Atlanta city council initiated the Energy Efficiency Project to reduce energy consumption in city facilities. A comprehensive audit in 2003 revealed potential
energy cost savings of approximately $455,000 in 2003 and $367,000 in 2004 and subsequent years. Following this audit, the city’s chief operating officer drafted a memo
that established a goal of reducing city government energy consumption by 10 percent by 2010 (based on 2001 levels) (22)

Wilson County, North Carolina. Wilson County, North Carolina, has reduced annual energy costs by $107,000 by improving energy efficiency in 10 county buildings. The
majority of the savings are the result of an integrated building energy management system, which was installed under a performance contract to control all county
buildings. Along with additional energy efficiency improvements, the energy management system is helping the county to reduce overall energy use by 15 percent.

Implementing energy efficiency measure with performance contracting
In 2004, Lawrence Berkeley National Laboratory conducted a study of the growth of ESCOs over the preceding decade. According to the survey, the average cost of an ESCO‐
executed energy efficiency upgrade at the state and local government level is approximately $2.93 per square foot, and the average performance contract with an ESCO for
state and local governments is approximately 9.5 years. The average project costs $980,000 and produces energy cost savings of approximately 14 kBtu per square foot,
which translates into a median payback period of 8.8 years. (23)

In Bangor, Maine, the city government worked with an ESCO to conduct an energy audit of its facilities in 2007. The audit surveyed local government buildings and provided
recommended energy efficiency measures with estimated energy cost savings. The contractor provided an itemized list of feasible energy efficiency upgrades for each of
the city’s buildings. While the cost to initially upgrade properties was approximated at $1.5 million, the operational and energy savings over a 20‐year period are projected
to be $4.3 million, a net savings to taxpayers of $2.8 million. (24)

In 2008, the Public Works Facilities Maintenance team in Charlottesville, Virginia, conducted an energy audit of local government and school district facilities. The team
used this audit to develop a set of recommendations for the city to incorporate into an energy performance contract with a qualified ESCO. The projects included in the
performance contract (which was completed in October 2008) encompassed 22 municipal buildings and are expected to produce annual energy cost savings of nearly
$220,000. (25)

Tyler, Texas, entered into a performance contract with an ESCO to upgrade city traffic signals, implement water efficiency measures, and retrofit the city’s 29 facilities
(including lighting system retrofits, energy management system installations in the city’s major offices, and air conditioning unit replacements). Within three years these
investments produced a combined savings and increased revenues that exceeded the goal of $2.3 million. (26)

Amherst, New York, which has an electricity budget of $2.7 million and a total operating budget of $100 million, used an energy performance contract to implement energy
efficiency upgrades in a number of its facilities. The town entered into a guaranteed savings agreement with an ESCO that maximized the amount of new equipment that
could be purchased from the energy savings. The result was a $5.2 million project that included the city's ice skating rinks, police station, three community and recreational
centers, four libraries, a museum, and the local wastewater treatment facility. The ESCO guaranteed $5 million in savings on these projects. The actual savings exceeded
projected savings by 16%. (27)

Built and Natural Environment Programs
Programs to Review
1 LEED Certified Building

LEED Certified Building
Program Description:

A large‐scale retrofitting of a typical 25 year old large office building using energy efficiency measures is modeled. An analysis of energy used before the
retrofit and after the retrofit is performed.

Screening and Ranking Criterion

Comments

Score

Initial Cost (Payback period)

4

Green Building retrofits can have high upfront costs, however lower electricity
and natural gas costs can make lower the payback period to attractive levels.

GHG Reduction Potential

4

Energy and GHG reductions can be significant, depending on the age and
features of the current building. In addition, the energy savings and resulting
reduction in peak demand can lead to significant GHG reductions for the utility
as well.

Environmental Co‐Benefits

2

Green building incorporates reduced energy use, reduced water usage, waste
reductions and increased use of recycled material.

Economic Co‐Benefits

2

Green building stimulates demand for local construction and green building
consultants/experts.

Green Building Retrofit Project
Modeled using RETScreen Clean Energy Software

Inputs
Inflation rate
Project life
ebt ratio
Debt
Debt interest rate
Debt term
Discount Rate
Fuel rate

%
yr
%
%
yr
%
$/kWh

Schedule
Temperature ‐ space heating
Temperature ‐ space cooling
Temperature ‐ unoccupied
Occupancy rate ‐ daily

Unit
°F
°f
+/‐°F
h/d
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

Occupancy rate ‐ annual

Heating/cooling changeover temperature
Length of heating season
Length of cooling season

2.4%
20
70%
3.00%
20
7.00%
0.078

66
66
60

h/yr
%

14
14
14
14
14
6
6
4,264
49%

°C
d
d

16.0
249
116

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

39,783
280,534
80,534
5.3
169
83.10

Energy Efficiency Measures and retrofitting for meeting LEED standards

Building Analysis
Energy Costs
Electricity
Natural gas

$/kWh
$/m³

0.078
0.48

Electricity
Natural gas

MWh
m³

909.8
58,675.9

Electricity
Natural gas
Total

$
$

71,147
28,156
99,303

Electricity
Natural gas

MWh
m³

530.8
11,106.7

Electricity
Natural gas
Total

$
$

Electricity
Natural gas

MWh
m³

Electricity
Natural gas
Total

$
$
$

Building before retrofitting
Fuel consumption

Fuel cost

Building after retrofitting
Fuel consumption

Fuel cost
41,508.00
5,331.00
46,839

Fuel savings
379.0
47,569.2

Fuel cost savings
29,639.00
22,825.00
52,464

Emissions
GHG emission factor
Before retrofit
After Retrofit
Annual GHG emission reduction
Equivalent to Cars & light trucks not used
G G reduction
GHG
d i iincome
GHG reduction credit rate

MTCO2/MWh
MTCO2
MTCO2
MTCO2
$
$/MTCO2

0.212
301.8
133.0
168.8
30.9
0
0.00

Financial analysis
Cumulative Cash Flows Graph
$
$
$
$
$
$

280,116
0
0
0
0
280,116

Incentives and grants

$

0

Annual savings and income
Fuel cost ‐ before retrofit

$

99,303

Annual costs and debt payments
O&M (savings) costs
Fuel cost ‐ after retrofit
Debt payments ‐ 20 yrs
Total annual costs

$
$
$
$

‐500
46,840
13,180
59,520

Total annual net benefit

$

39,783

Financial viability
Pre‐tax IRR ‐ equity
Pre‐tax IRR ‐ assets
Simple payback
Equity payback

%
%
yr
yr

51.2%
5.9%
5.3
2.0

1,200,000
1,000,000

Cumulative cash flows ($)

Initial costs
Energy efficiency measures
Incremental initial costs
Power system
Heating system
Cooling system
Total initial costs

800,000
600,000
400,000
200,000
0
0

1

2

3

4

5

6

7

8

9

10

-200,000

Year

11

12

13

14

15

16

17

18

19

20

Case Studies of Green Building retrofits
Grand Rapids, Michigan. In 2006, the city council of Grand Rapids adopted a resolution requiring that new construction and
major renovations of buildings over 10,000 square feet and costing more than $1 million or more meet LEED standards. or
the 74 new‐construction cases, we found a median payback time of 4.8 years. Quantifying energy cost savings for new
construction is confounded by the lack of baseline data (hypothetical energy use if not commissioned). Accounting for non‐
energy impacts can drastically reduce these payback times, to or below zero in many cases. (1)

In 2006, Washington DC revised its policy requiring that all new city buildings be constructed to meet LEED certification to
include that buildings must now be designed to improve energy performance by 30 percent compared to conventional
buildings (based on ASHRAE Standard 90.1). The policy also includes criteria for landscape and exterior design, water‐
efficient landscaping, water use, construction material waste management, and LEED accreditation for design team
members. The new building standards, which apply to all city buildings, require buildings to meet LEED requirements. For
certain criteria, the standards require city buildings to exceed LEED requirements. For example, city buildings must be
designed to achieve a 50 percent reduction in water used for landscaping, a 20 percent reduction in indoor water
consumption, and energy cost savings 30 percent greater than the savings achieved by a building that meets the ASHRAE
Standard 90.1‐200. (2)

On average, green buildings use 30% less energy than conventional buildings—a reduction, for a 100,000 ft2 state office
building, worth $60,000 per year, with a 20‐year present value of expected energy savings at a 5% real discount rate worth
about three quarters of a million dollars. The average premium for these green buildings is slightly less than 2%, or $3‐
5/ft2, substantially lower than is commonly perceived. The majority of this cost is due to the increased architectural and
engineering (A&E) design time, modeling costs and time necessary to integrate sustainable building practices into
projects. (3)

Austin Texas: Project costs have generally been 1‐2% more in upfront capital, and the payback is in 1‐2 years. Since the
implementation of LEED Silver requirements on municipal projects, nine projects have been built. Two were built to LEED
Certified standards, five were LEED Silver, and two were LEED Gold. Commercially, 15.1 million square feet of space have
been built to green building standards. Across a sample of 150 existing buildings, the study found median whole‐building
energy savings of 15 percent (average 18 percent) and a corresponding payback time of 0.7 years. Median savings were
approximately $45,000 per building ($2003), ranging as high as $1.8 million, Applying these results to the national
commercial building stock would correspond to $18 billion in annual energy savings. (4)

Financial Benefits of Green Buildings (per ft2) (5)
20‐year Net
Category
Energy Savings
$
5.80
Emission Savings
$
1.20
Water Savings
$
0.50
O&M Savings
$
8.50
Productivity and Health Benefits
$
36.90 to 55.30
Subtotal
$
to 71.30
Average Cost of Green Building
$
($.00 to 5.00)
Total 20‐year Net Benefit
$
50 to 65

Transportation Programs
Programs to Review
1 Diesel retrofit program
2 Fuel Savings Program (Anti‐Idling campaign)
3 Bicycle Plan

Diesel retrofit program
Program Description:

New regulations by the EPA limits the amount of PM emissions from diesel vehicles. This analysis evaluates several retrofitted technologies that can reduce PM and other emissions
such as CO2 and NOx. While quantifying the health benefits of reductions of air pollutants is beyond the scope of this analysis, they would be expected to be substantial.

Screening and Ranking Criterion

Score

Comments

Initial Cost (Payback period)

2

There may be secondary financial health benefits to a community that reduces PM and other emissions from

GHG Reduction Potential

8

There can be significant GHG reductions as a result of the PM Filter and the Oxidation Catalyst.

Environmental Co‐Benefits

2

Economic Co‐Benefits

1

The reduction in air pollution that results from diesel vehicles and engines and significant environmental
benefits.
The retrofit program may support local businesses involved in the installation and maintenance of the
technologies. Improved health of local citizens could also have significant economic impacts due to fewer
missed workdays and lower healthcare costs.

Inputs
Diesel Vehicles
Diesel Fuel used
Emissions from Diesel Vehicles

#
gallons
CO2
PM (1)
NOx

517
401,442.75

MTCO2e
MT
MTCO2e

4,099
8.79
12.44

$
%
%

7,500
75%
75%

$/gallon
%
%

0.14
7%
0%

$
%
%

1,500
25%
50%

Particulate Matter Filter
Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

‐
3,877,500
N/A
3,074
1,261.37

Diesel Technology
Particulate Matter Filter
Cost
PM Benefit
CO2 Benefit
Ultra‐Low Sulfur Diesel
Cost
PM Benefit
CO2 Benefit
Oxidation Catalyst
Cost
PM Benefit
CO2 Benefit

Oxidation Catalyst
Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

‐
775,500
N/A

$

2,049
378.41

Emissions
Reduced emissions
Particulate Matter Filter
CO2
PM
Ultra‐Low Sulfur Diesel
CO2
PM
Oxidation Catalyst
CO2
PM

MTCO2e
MT

3,074.05
6.59

MTCO2e
MT

‐
0.62

MTCO2e
MT

2,049.37
2.20

$
$
$

3,877,500
56,202
775,500

Financial Analysis
Costs of technology
Particulate Matter Filter
Ultra‐Low Sulfur Diesel
Oxidation Catalyst

Diesel Retrofit Case Studies
Massachusetts Department of Environmental Protection (joined with several private contractors (to retrofit 200 pieces of construction equipment used in the Central Artery/Third
Harbor Tunnel Project. A variety of engines, including bulldozers, excavators and cranes, were retrofitted with diesel oxidation catalysts. (1)

The US EPA performed a cost analysis of diesel retrofit technology. The study concluded that diesel retrofit technologies can be a cost effective way to reduce air pollution. The cost‐
effectiveness of retrofits for school buses, Class 6‐8b trucks, and 250 hp bulldozers range from roughly $11,000 to $70,000 per ton of PM reduced, depending on number of factors
such as vehicle activity, survival rates, emissions rates, effectiveness of the technologies and their costs. These findings indicate that retrofits of diesel engines can be as cost‐
effective as recent EPA rule‐makings to address diesel particulate matter, such as the 2007 Heavy‐Duty rule and the Nonroad Tier 4 standards which EPA estimates will cost
$14,200/ton of PM reduced and $11,200/ton of PM reduced, respectively. (2)

Fuel Savings Program (Anti-Idling campaign)
Program Description:

Local governments have developed plans to restrict idling by city fleets and residential and commercial vehicles Municipalities can establish anti‐idling laws governing municipal
vehicles or all vehicles, and can institute anti‐idling programs that include public education and law enforcement.
Public education includes signage and literature that inform the public about the law and about the environmental damage, waste and health effect of emissions caused by idling.
Some governments have implemented penalties, such as fines, for idling infractions, or focused on especially targeted in areas or locations (such as rest stops or schools) where
idling is common. This evaluation focuses on city vehicles and implements a education campaign among city employees to encourage a reduction in idling.

Screening and Ranking Criterion

Comments

Score

Initial Cost (Payback period)

4 An inexpensive education campaign can result in an immediate payback period due to lower fuel costs.

GHG Reduction Potential

6 Estimates of an increase of 20% MPG across entire fleet can result in significant GHG reductions

Environmental Co‐Benefits

2 An anti‐idling campaign can result in lower GHG emissions and improved air quality

Economic Co‐Benefits

1 Could allow for time saving on the job for employees as they learn not to idle vehicles in cold weather

Anti‐Idling Initiative
Inputs
Number of vehicles:
Gallons used (gasoline)
Gallons used (diesel)
Reduction potential:
Estimated education costs
GHG emissions from gasoline
GHG emissions from diesel
Average price (Gasoline)
Average price (Diesel)

#
gallons
gallons
%
$
MTCO2e
MT CO2e
$/gal
$/gal

$
$

882
282,340
236,370
20%
2,000.00
2,586.62
2,413.33
3.50
4.00

Emissions
GHGs reduced:
Fuels savings

MTCO2e
gallons

999.99
103,742

Financial Analysis
Fuel Savings over One Year (gasoline):
Fuel Savings over One Year (Diesel):

$
$

$
$

197,638
189,096

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

386,734
2,000
Immediate
1,000
2.00

Anti‐idling Case studies
Minneapolis, MN restricts idling time for all vehicles within the city limits. Although the ordinance is mandatory for public and private vehicles, it has mostly been implemented
through education of the public and city employees and citizen reporting. A vehicle operator can be fined up to $200 if found to be in violation of the law. Reduced idling has been a
cost effective way for Minneapolis to increase fuel efficiency, reduce air pollution, and save money. For the Police Department alone the policy has saved approximately 60,000
gallons of gasoline in 2010, resulting in a savings of $158,000, or 15% of total fuel spending by the department. Printing of the flyers was the only major direct cost of the ordinance,
estimated by the Division of Environmental Management at less than $2,000. (3)

The Ottawa Police Service is installing anti‐idling technology and expects to save 465 gallons of fuel a year per car. Test results showed that idling decreased by more than 10% and
carbon emissions dropped by 4,235 kilograms. The equipment including installation costs around $2,000 per car. The service estimates that payback time is around 1.5 years (4)

The Dallas Police Department used an anti‐idling technology for an average of 4.85 hours per day over a 30‐day period. Assuming 300 work days per year, a gas price of $3.26 per
gallon and 0.75 gallons of gas burned per hour while the vehicle idles, the department is saving $11.86 per day in fuel costs and an astounding $3,131 per year per vehicle. $3,000 a
year per vehicle. e project reported a payback within 1 year. (5)
City of Richmond’s Internal Idle Reduction Program: Number of Employees: Approximately 1,500
Cost Approximately: 2,000
Inception of Idle Free Program: September 2004
Fuels Savings Over One Year: $117,000.00
GHGs Not Emitted: Approximately 220 metric tonnes (6)

Bicycle Plan
Program Description:

A bike plan can be designed to help determine the right combination of bicycling benefits for a city or organization. These benefits include incentives for bicycling and establishing
storage areas for employee bikes. In this analysis, EPA's Best Workplaces for Commuters model estimates an increase of bicycle commuters by 3% though a bicycle ordinance for
city employees that includes biking incentives and increased storage and shower facilities. Implementing a commuter benefits package incurs some costs for an organization, such
as administrative time and the costs of bicycle racks and showers. In order to encourage a 3% increase in bicycle commuters, this analysis states that the government needs to
provide a $35/per month incentive to encourage bicycling rather than commuting. Vanpool/carpool incentives, teleworking, and parking incentives are also available for evaluation
in developing a commuter program.

Screening and Ranking Criterion

Score

Comments

Initial Cost (Payback period)

5 Very quick payback through reduction in driving expenses and parking reduction.

GHG Reduction Potential

4 Program can lead to GHG reductions due to reduced vehicle miles travelled and vehicle congestion

Environmental Co‐Benefits

2 Measure leads to a reduction in air pollution and increased health benefits of walking/bicycling

Economic Co‐Benefits

1 According to other case studies, increased worker productivity is expected.

Creating an incentive program to increase Bicycle transit
Modeled using EPA Best Workplaces for Commuters calculator*

Inputs
Number of Employees
How many employees bike or walk to work?
Available incentives for commuters
Type of parking available
Cost of parking
Discount Rate
Program life
Goal of Increased bicycle/walk commuters

#
%
$
#
$

%
%

2500
0.01
0
none
0
7.00%
10
3%

Emissions
Reduced Urban Air Pollutants
Reduced CO
Reduced VOC
Reduced NOx
Reduced C02

lbs/year
lbs/year
lbs/year
lbs/year

4,126
165
307
146,700

#
miles

14,320
157,000

Other Benefits
Reduced Traffic
Reduced commute vehicle trips
Reduced commute vehicle mileage
Reduced Energy Consumption
Reduced gallons of motor fuel
Reduced barrels of crude oil used

gallons
barrels

8,540
220

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

411,700
312,407
0.759
67
469.57

Financial Analysis
Costs
Costs (annualized)
Direct Savings
Potential Facility Cost Savings
Net Cost (Savings)$
Incentive Costs
Cost of transit/vanpool benefits
Cost of bicycle/walk incentives ($35/mo)
Administrative Costs
Program administration time
Annual program administration cost
Equipment Costs
One‐time cost of bicycle racks/lockers
Annual cost of bicycle racks/lockers
Benefits
Parking Cost Savings
Expected number of parking spaces reduced
Potential parking cost savings ($/year)
Direct Benefit to Community
Value of transit/vanpool benefits
Value of bicycle/walk incentives
Employee Gas and Auto Maintenance Cost savings
Reduction in driving expenses / month
Reduction in driving expenses /year
Total Costs
Total Benefits
Net Annual Benefits

$
$
$
$

25,600
‐
9,700
15,900

$
$

‐
22,800

hours/mo
$

8
2,600

$
$

12,500
1,400

#
$

45
10,700

$
$
$

343,000
‐
26,500

$
$

140
74,200

$
$

42,700
454,400
411,700

* Emission reductions shown are approximate values calculated from national average data. Actual emission rates vary depending upon
temperature and other seasonal effects, control programs such as reformulated gasoline and inspection and maintenance, and driving
conditions, including vehicle speed, acceleration, and load.
Bike Plan Case Studies
The city of Portland has developed an ambitious program to encourage alternative transportation methods such as bicycling. In 2008 the
city of Portland estimated the cost of its 300 mile bikeway network at $57 million. In 2003, the city also initiated a promotional program
that encouraged bicycling, walking, and use of public transportation, at an estimated cumulative cost through 2012 of $7.2 million. Future
plans for Portland’s bicycle master plan foresee an investment of additional $100 million through 2030. The city has a stated goal of
increasing the bicycling mode share from 4.5% currently to 25% by 2030, In 2008, Portlanders were riding 25.7 million miles by bike,
compared to 5.1 million in 1991. By 2016, health care savings alone will amortize the initial investments of $64 million in bicycling. By 2040
a total of $137 million in investments (after discounting) is predicted to produce $565 million in cumulative health care cost savings. The
average annual savings in value of lives saved from bicycling is $268 million, or a total of $13.3 billion over the fifty year period. The return
on investment ratio for health care cost savings alone is 3.4 to 1. The evaluation shows that relatively modest investments of $137 million
in bicycling will produce health care cost savings of $470 million by the year 2040. (7)

Waste: New Programs
Programs to Review
1 Standardize recycling and MSW programs
2 Organics Diversion ‐ per capita disposal

Standardize recycling and MSW programs
Program Description:

Screening and Ranking Criterion

Score

Initial Cost (Payback period)

5

GHG Reduction Potential

6

Environmental Co‐Benefits

2

Economic Co‐Benefits

2

Comments

Inputs

Staff Time (Upfront cost)
Outreach and Education (annual)
Life of Project
Landfill Savings cost
Residential materials
Cardboard
Newspaper
Res. Mixed Paper
Tin cans
Aluminum cans
Glass
HDPE
PET
Non‐targeted (non‐recyclables)
Commercial Materials
Cardboard
Com Mixed paper
Glass
LDPE 1
Non‐targeted

$
$
years
$/ton
tons

tons

Diversion %
25,000
5,000
4
33
1,000
1%
40%
35%
2%
1%
6%
2.5%
2.5%
10%
1,135
50%
20%
25%
1%
4%

MTCE*

0.68
0.94
1.15
0.32
4.4
0.07
0.38
0.47
0
0.68
1.2
0.07
0.46
0

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

$
$

$

179,168
43,865
0.24
1,545
7.10

PROJECT CASH FLOW
TOTAL/PV

2012

2013

2014

2015

2016

Investment Cost ($)
Annual Cost
Total Annualized Co
GHG Emissions Reductions

Variable Benefits ($)

Waste Reduction
Waste Savings

$
$

43,865
12,950

30,000

5,000

5,000

5,000

5,000

MtCO2e

6,178

‐

1,545

1,545

1,545

1,545

tons
$

8,540
223,034

‐
‐

2,135
70,455

2,135
70,455

2,135
70,455

2,135
70,455

$

179,168

(30,000)

65,455

65,455

65,455

65,455

* per ton of emissions precluded
Benefits

Tons
Cardboard
Newspaper
Res. Mixed Paper
Tin cans
Aluminum cans
Glass
HDPE
PET
Non‐targeted (non‐recyclables)
Cardboard
Com Mixed paper
Glass
LDPE 1
Non‐targeted
Total Tons reduced
MTCE saved

.

MTCE*
10
400
350
20
10
60
25
25
100

6.8
376
402.5
6.4
44
4.2
9.5
11.75
0

567.5
227
283.75
11.35
45.4

385.9
272.4
19.8625
5.221
0

2,135.00
1,544.53

Total Project Cash Flow

Organics Diversion - per capita disposal
Program Description:

Screening and Ranking Criterion

Score

Initial Cost (Payback period)

1

GHG Reduction Potential

4

Environmental Co‐Benefits

2

Economic Co‐Benefits

1

Comments

Input:

Yard Waste
Cost per ton
Tipping Fee per ton
Net per Ton Cost (Cost ‐ tipping fee)
Tons of yard waste (over 4 year period)
Life of Project
Outreach costs (annual
Food Waste
Cost per ton (minus tipping fee)
Tipping Fee per ton
Net per Ton Cost (Cost ‐ tipping fee)
Tons of food waste (over 4 year period)
Staff costs
Outreach costs (up‐front)
Outreach costs (annual)

$/ton
$/ton
$/ton
tons
years

59
10
49
5,280
4
12,000

$/ton
$/ton
$/ton
tons
$
$
$

75
20
55
4,600
10,000
5,000
1,500

Financial and Sustainable Indicators
Annual Benefits ($/year)
Project Investment Cost ($)
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)

Waste to energy conversion factor

GHG Benefits
Yard waste
Food waste
GHG Credit

$/ton
$/ton
$/ton
tons
$
$
$
Cu Ft
Cu Ft
BTUs/CuFt
BTUs
BTU/KWh

MTCO2e
MTCO2e
$/MT

75
20
55
20,000
10,000
5,000
1,500
3,000
60,000,000
600
100,000
3,412

0
0
12

Results

Cost of yard waste
Cost of food waste
Energy Produced
Energy Savings
GHG Reduction
Yard Waste
Food Waste
GHG reduction credits

$
$
kWh
$

MTCO2e
MTCO2e
$/MT

258,720
253,000
29
2

422
460
10,589

$

(573,629)
584,220
None
221
662.08

PROJECT CASH FLOW
TOTAL/PV
Investment Cost ($)
Annual Cost
Total Annualized Cost
GHG Emissions Reductions

Food Waste to anaerobic digestion
Cost per ton (minus tipping fee)
Tipping Fee per ton
Net per Ton Cost (Cost ‐ tipping fee)
Tons of food waste (over 4 year period)
Staff costs
Outreach costs (up‐front)
Outreach costs (annual)
Tons of Waste to Biomass per ton per day
Cubic ft of Biogas

$
$

$
$
MtCO2e

584,220
172,478

2012
18,500

2013

2014

2015

2016

141,430

141,430

141,430

141,430

882

‐

221

221

221

221

2,647
1

2,647
1

2,647
1

2,647
1

(138,782)

(138,782)

(138,782)

(138,782)

Variable BeGHG Reduction credit
Energy Savings

$
$

10,589

‐

Total Project Cash Flow

$

(573,629)

(18,500)

Water and Wastewater Programs
Programs to Review
1 Install building lighting sensors/ Replace old lighting fixtures with high efficiency upgrades

Install building lighting sensors/ Replace old lighting fixtures with high efficiency upgrades
Program Description:

This program evaluation assumes that the wastewater plant replaces its metal halide ‐ probe start fixtures that operate hours 6 days
per week, 20 hours per day with fluorescent T8‐ electronic ballast (221 W). There is also the installation of a timer for cleaning staff,
which results in a 12 hours per week reduction. The estimated cost for each fixture replacement: $400/fixture and they are expected
to have a longer life of T8 30,000 hours compared to 20,000 hours for metal halide, which results in estimated saving: $30/fixture per
year (O&M)

Screening and Ranking Criterion
Initial Cost (Payback period)
GHG Reduction Potential
Environmental Co‐Benefits
Economic Co‐Benefits

Comments

Score
3
2
0
2

Commercial Lighting Efficiency Related Upgrades
Modeled using RETScreen Clean Energy Software

Inputs
Inflation Rate
Project Life
Initial Costs
O&M Costs
Energy price
Energy used by old lighting
Temp space heating
Temp space cooling
Occupancy rate ‐ daily
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

%
years
$
$

2.4%
15
20,000
(1,500)

$
GJ

78.20
469.00
66
66

h/d
h/d
h/d
h/d
h/d
h/d
h/d

24
24
24
24
24
24
24

Length of heating season
Length of cooling season

218.00
147

Energy Efficiency Technology
Lighting
Heating
Cooling
Electricity
Incremental Initial Costs
Fuel cost savings
Incremental O&M savings
Simple payback
Energy Saved
Energy Saved (%)

GJ
GJ
GJ
$
$
$
Years
GJ
%

‐
‐
224
20,000
6,792
1,500
2
245
52

Financial and Sustainable Indicators
Annual Benefits ($/year)
$
Project Investment Cost ($)
$
Simple Payback (years)
Total GHG Reduction (MT CO2/year)
Cost Effectiveness ($/MT CO2)
$

5,312
20,000
2.9
27
11.27

Emissions
MTCO2/MWh
%
MCO2/MWh
MTCO2
#
$
$/MTCO2

0.558
5%
0.587
26.9
2.6
0
0.00

Financial Analysis
Initial costs
Incentives and grants

$
$

20,000
0

Annual costs and debt payments
O&M (savings) costs
Fuel cost
Debt payments ‐ 15 yrs

$
$
$

‐1,500
4,866

GHG emission factor (excl. T&D)
T&D Losses
GHG emission factor
Gross annual GHG emission reduction
Equivalent to Cars & light trucks not used
GHG reduction income
GHG reduction credit rate

Cumulative cash flows graph
120000

100000

Annual savings and income
Fuel cost ‐ base case
GHG reduction income ‐ 0 yrs
Total annual savings and income

$
$
$

10,178
0
5,312

Financial viability
Pre‐tax IRR ‐ equity
Pre‐tax IRR ‐ assets
Simple payback

%
%
yr

N/A
36.8%
2.9

Cumulative cash flows ($)

80000

3,366

60000

40000

20000

0
0

1

2

3

4

5

6

7

8

-20000

-40000

Year

9

10

11

12

13

14

15

Energy
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

RETScreen is
Wind O&M estimates found at http://www.nrel.gov/docs/fy07osti/41435.pdf
Available at http://www.epa.gov/statelocalclimate/documents/pdf/on‐site_generation.pdf
Solar PV O&M estimates found at http://www.nrel.gov/docs/fy07osti/41435.pdf
World Resources Institute. Available at http://pdf.wri.org/harnessing_natures_power.pdf
EPA. Lead By Example Guide. Available at http://www.epa.gov/statelocalclimate/documents/pdf/epa_lbe_full.pdf
EPA. State and Local Guide. Available at http://www.epa.gov/statelocalclimate/documents/pdf/on‐site_generation.pdf
ibid
Solar Thermal Pool O&M estimates found at http://apps1.eere.energy.gov/tribalenergy/pdfs/course_tcd0801_ca14x.pdf
Available at http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13230
CanSIA. Solar Pool Heating for Municipal Swimming Pools
Cost data available from ACEEE. Energy Efficient Streetlights.
Cost Data available at http://www.solarstreetlights.net/generalinfo.html
ACEEE. Energy Efficient Streetlights.
Available at http://www.climatemanual.org/Cities/index.htm
Available at http://www.ashevillenc.gov/Portals/0/city‐documents/sustainability/LEDStreetLightsMakeDollarsSenseStudy.pdf
EPA. Energy Star. Available at http://www.energystar.gov/index.cfm?c=tools_resources.bus_energy_management_tools_resources
EPA. State and Local Guide. Available at http://www.epa.gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf
EPA Energy Star Portfolio Manager. Available at http://www.energystar.gov/index.cfm?c=government.bus_government_local
ibid
EPA. State and Local Guide. Available at http://www.epa.gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf
ibid
ibid
ibid
ibid
ibid
ibid

Transportation
1 Available at http://www.epa.gov/smartway/technology/idling.htm
2 Available at http://www.epa.gov/otaq/consumer/f98014.pdf
3 Available at http://www.aceee.org/sector/local‐policy/case‐studies/minneapolis‐anti‐idling‐vehicle‐ordin
4 Available at http://www.thehcf.org/antiidlingprimer.html
5 Ibid
6 Ibid
7 Cost‐effectiveness of Bicycle Infrastructure and Promotion to Increase Physical Activity ‐ The Example of Portland. Available at http://bikeportland.org/

Built Environment
1 EPA. State and Local Guide. Available at http://www.epa.gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf
2 ibid
3 Kats. Available at http://www.cap‐e.com/Capital‐E/Resources_&_Publications_files/Energy%20Efficiency%20Financing%20‐%20Models%20and%20Strategies.pdf
4 McKinsey. Available at
http://www.mckinsey.com/Client_Service/Electric_Power_and_Natural_Gas/Latest_thinking/Unlocking_energy_efficiency_in_the_US_economy
5 Kats. Available at http://www.cap‐e.com/Capital‐E/Resources_&_Publications_files/Energy%20Efficiency%20Financing%20‐%20Models%20and%20Strategies.pdf

