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INTRODUCTION
It is cri cal that the City and County of Denver’s (“the City”) municipal facili es lead the way in
procuring or producing renewable energy and achieving energy eﬃciency and building electriﬁca on
targets. The City’s 80x50 Climate Ac on Plan, published by Denver's Department of Public Health and
the Environment (DDPHE) in July 2018, calls for deep cuts in city‐wide energy consump on and
increased renewable energy produc on to achieve signiﬁcant greenhouse gas emission reduc ons
needed to avoid the worst impacts of climate change. This plan includes a speciﬁc goal for municipal
facili es to achieve 100% renewable electricity by 2025.
To lead the way in our World Class City, Denver’s General Services Energy Oﬃce supports the
tracking and achieving of goals set by the City rela ng to energy use in municipal facili es. To
accomplish the renewable electricity goal by 2025, achieving energy eﬃciency is crucial at municipal
facili es. If municipal facili es require less energy to func on, it will ensure the meliness and
economic feasibility to procure the renewable electricity needed to meet the energy demand. The
following Municipal Facili es Climate Ac on Guide describes the City’s current energy eﬃciency and
renewable energy goals, as well as future project opportuni es. A proposed meline for achieving the
goal of 100% renewable electricity at municipal facili es by 2025 is also included.

From top le to bo om right: Central Library conference room, Eastside Human Services Building, Wellington Webb Municipal Oﬃce Building,
Wastewater Management Building. Sources: Architecture ﬁrms listed in Sources sec on
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CURRENT ENERGY EFFICIENCY AND RENEWABLE ENERGY GOALS

GOAL SUMMARY
The following chart summarizes the various goals rela ng to City facili es in terms of renewable
electricity, electric vehicles, and energy eﬃciency. Each goal is described in detail in the following
sec on.
The annual goal is expressed as a percent change from the baseline year.
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2020 SUSTAINABILITY GOVERNMENT OPERATIONS GOALS
2020 Sustainability Goals were developed in 2012 to increase social, economic, and
environmental sustainability at both municipal and community‐wide levels. The Energy Oﬃce is
responsible for tracking and repor ng on the municipal energy goals outlined below:
Reduce energy consumed in City‐operated buildings and vehicles by 20% while doubling renewable
energy produced from City facili es over a 2012 baseline.



Energy/Fuel consumed: Reduc on of 3.8% in 2017, from the 2012 baseline.
Renewable produc on: Increase of 16.17% in 2017, from the 2012 baseline.
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80X50 CLIMATE ACTION PLAN
The 80x50 Climate Ac on Plan, published by DDPHE, aims to reduce community Greenhouse
Gas (GHG) emissions 80% below 2005 levels by the year 2050. The plan includes eﬀorts in Energy
Eﬃciency and Fuel Switching with intermi ent goals by 2020, 2030, 2035, and 2040, from a 2016
baseline. These goals would help account for the overall goal of 80% reduc on in emissions by 2050 in
the City. The energy reduc on goals included in the 80x50 Plan also align with the goals of Energize
Denver, a DDPHE benchmarking ordinance that City facili es par cipate in annually. The Energy Oﬃce
is responsible for tracking, repor ng, and achieving the goals stated in the 80x50 Climate Ac on Plan
rela ng to energy consump on at a municipal facility level.

100% RENEWABLE ELECTRICITY IN MUNICIPAL FACILITIES
By 2025, the City plans to have 100% of the electricity used by City facilities supplied by
renewable sources. The purpose of this Guide is to provide details on current initiatives and programs
in which City facilities participate, as well as future alternatives for reaching this goal, in conjunction
with the development of a strategic plan.

200 ELECTRIC VEHICLES IN FLEET BY 2020
In 2016, Mayor Michael B. Hancock commi ed to deploying 200 electric vehicles (EVs) in the
City’s ﬂeet by 2020. In 2018, there were approximately 40 EVs added to the City ﬂeet. An addi onal 63
vehicles will be added in 2019. This ini a ve is expected to save $800,000 annually through lower fuel
and maintenance costs and avoid 2,300 metric tons of greenhouse gas emissions. This goal is tracked
and deployed by DDPHE. The Energy Oﬃce works in conjunc on with facility managers to ensure City‐
operated buildings can handle the infrastructure impacts required to accommodate new EV charging
sta ons. The addi on of charging sta ons also aﬀects u lity use. The Energy Oﬃce works to mi gate
the consump on and cost of this new energy load at City facili es.

BETTER BUILDINGS CHALLENGE
The Be er Buildings Challenge (BBC) is an ini a ve sponsored by the Federal Department of
Energy (DOE). Mayor Hancock endorsed this goal at a local level to improve City facili es’ energy
eﬃciency per square‐foot by 20% by 2020 from a 2011 baseline. The City commi ed 7.2 million square
feet of municipal facili es to this goal, with the ﬂexibility of a 20% varia on from this square footage. In
2017, 149 facili es par cipated, accoun ng for 6,565,389 square feet with a cumula ve improvement
of 10% in energy eﬃciency.
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ENERGY STAR CERTIFIED BUILDINGS
The number of Energy Star Cer ﬁed City‐operated buildings has steadily increased over the
years. In 2018, eleven buildings were Energy Star Cer ﬁed, two more than in 2017. Energy Star
updated their scoring system in mid‐2018 which will aﬀect 2019 cer ﬁca ons. The new scoring system
is based on na onally measured data on building eﬃciency. Since energy eﬃciency has improved in
buildings across the na on over the past few years, the updated scoring system makes it more
challenging to gain Energy Star Cer ﬁca on. To keep current cer ﬁca ons and cer fy addi onal
buildings, energy eﬃciency will need to improve at eligible City buildings.

VOLUNTARY ENERGY‐REDUCTION GOALS
City‐operated buildings par cipate in voluntary energy reduc on goals sponsored by outside
en es, such as the District 2030 Challenge and Wa s to Water. Please see Appendix A for progress
and metrics related to these goals.
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CURRENT RENEWABLE AND ENERGY EFFICIENCY PROJECTS

XCEL ENERGY SOLAR*REWARDS COMMUNITY
Solar*Rewards Community are community solar garden programs from vendors that have
interconnection agreements with Xcel Energy to provide solar energy subscriptions to residential or
commercial customers. Community solar gardens are large solar panel arrays located on parcels of land,
or on top of large structures (parking garages, warehouses, etc.). Subscriptions are only available to
projects that are within the subscriber’s county or an adjacent county.
The City initiates a Request for Proposal (RFP) process to purchase power from Community Solar
Garden developers. Accounts that are subscribed to these programs receive solar garden produced
electricity in the form of an electricity credit. The City gets billed directly from the solar provider for
their subscribed allocation. This is financially advantageous for the City since the Xcel Energy bill credit
is estimated to exceed the cost of the solar energy provided by the solar garden vendor.
Currently, the City contracts with three community solar garden vendors: Sunshare, Oak Leaf,
and Microgrid (pending). Denver does not retain Renewable Energy Credits (RECs)1 in this program, but
rather they are transferred to Xcel Energy for Renewable Energy Standard Compliance. Under this
compliance, the Renewable Energy Standard Adjustment fee (RESA) pays for the REC incentive, so Xcel
Energy retains the RECs on behalf of all customers.
Community Solar Garden Vendor Agreements
Sunshare: The Sunshare community solar garden 20‐year agreement began in 2015 and offsets
electricity for 16 City Parks and Golf electrical meters.
Oak Leaf: The Oak Leaf community solar garden 20‐year agreement begins in 2019 and will completely
offset the electricity requirements of three large City facilities: City and County Building, Denver Crime
Lab, and Minoru Yasui Building.
Microgrid (pending): The Microgrid community solar garden 20‐year agreement is set to begin in 2019
and will completely offset the electricity requirements of six City facilities: Bear Valley Library, Cherry
Creek Library, Fire Station #2, Police District #6, Schlessman Library, and Twentieth Street Rec Center.

1

A REC is a cer ﬁcate that represents the genera on of one megawa ‐hour (MWh) of electricity from an eligible
source of renewable energy and represents the property rights to the environmental, social, and other non‐
power a ributes of renewable electricity genera on.
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XCEL ENERGY RENEWABLE*CONNECT
Renewable*Connect is Xcel Energy’s newest renewable energy program. It oﬀers customers the
opportunity to subscribe to renewable electricity produced at an Xcel Energy owned facility. Xcel Energy
subscrip ons to Renewable*Connect range from month‐to‐month to a 10‐year agreement. The ﬁxed
price schedules are set for the life of the contract, which could be beneﬁcial if conven onal fuel prices
increase. Increases in natural gas pricing plays a part in determining the credit alloca on which is used
to oﬀset the premium cost. This is more apparent in the 10‐year subscrip on agreements which could
be more beneﬁcial from an economic standpoint. Another beneﬁt of Renewable*Connect is that the
Renewable Energy Credits (RECs) are not re red, as in the case of a Power Purchase Agreement, and
remain in the ownership of the City.
Renewable*Connect Agreement: The 10‐year subscription agreement will completely offset the
electricity requirements of four City facilities: Wellington Webb Municipal Building, Lindsay‐Flanigan
Courthouse, the Permit Building, and the Rodolfo “Corky” Gonzales Library. The agreement also
encompasses all the City’s commercial electricity accounts which include small facilities, and other
electrical loads such as streetlights, irrigation pumps, and sports field lighting.

XCEL ENERGY SOLAR*REWARDS
Solar*Rewards allows Xcel Energy customers to contract with solar panel vendors to purchase
roo op solar power while receiving an incen ve payment from Xcel Energy. Roo op solar power can
be acquired through a Power Purchase Agreement (PPA) where the vendor maintains ownership of the
solar panels, or through an outright purchase of the solar panels. At this point in me, the outright
purchase of solar panels does not provide as many economic beneﬁts as a PPA, primarily due to the
long return on investment. Denver does not retain the RECs in this program, but rather they are
transferred to Xcel Energy for Renewable Energy Standard Adjustment fee (RESA) compliance.
Roo op Solar Power Purchase Agreements: The City has 20‐year roo op solar PPAs that cover the
par al electricity loads of thirteen City buildings, the Colorado Conven on Center, and the Denver
Museum of Nature and Science.
City‐Owned Roo op Solar: The Castro Human Services Building, Central Park Rec Center, City Park East
restroom, Wellington Webb Municipal Oﬃce Building, and Westwood Child Care have small City‐
owned roo op solar installa ons.

MISCELLANEOUS RENEWABLES
Denver Arapahoe Disposal Site (DADS): Currently, Denver Arapahoe Disposal Site (DADS) has a Landﬁll
Gas to Energy Plant (LFGTE) that is owned and operated by Waste Management, Inc. The energy
produced from the LFTGE Plant is sold to Xcel Energy through an exis ng Power Purchase Agreement
(PPA). The energy produced at DADS does not feed into City facili es, but rather directly onto Xcel
Energy’s grid.
DDPHE receives royal es for the LFGTE opera ons from the energy they sell. This PPA limits the
amount of energy that can be produced and sold to Xcel Energy and further limits the opportuni es for
expansion. With that, DADS is currently ﬂaring two‐thirds of the methane produced from landﬁll
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ac vi es. Based on recent proformas, the LFGTE Plant does not produce enough Return on Investment
(ROI) for Waste Management to 1) extend the PPA, 2) apply for a new PPA, or 3) expand the exis ng
LFGTE plant. DDPHE has evaluated alterna ve means to turn this waste into another resource. The best
op on is to capture the landﬁll gas, pre‐treat it to acceptable levels for acceptance into the high
pressure natural gas transmission line that runs through the middle of the DADS property. This will turn
the methane into a Renewable Natural Gas (RNG) that can be sold through the high‐pressure natural
gas transmission line and/or u lized by vehicles as Compressed Natural Gas (CNG). DDPHE is currently
working with the Performance Based Infrastructure Oﬃce to iden fy the best means and methods of
ge ng a capital project ini ated.

ENERGY SAVINGS PERFORMANCE CONTRACTING (ESPC)
By implemen ng energy savings performance contrac ng, the City lowers its electricity load
requirements, thereby reducing the amount of renewable electricity conversion needed to meet the
100% renewable electricity goal by 2025. From 2014 to 2017, the Energy Oﬃce worked on an ESPC at
14 City facili es, including libraries, recrea on centers, and ﬁre sta ons. The General Services
Sustainability Fund received a total of $113,769 worth of rebates from Xcel Energy for inves ng in
energy‐saving equipment at these loca ons. In verifying the expected results between January and
December of 2017, an energy use reduc on of 17% was realized at these fourteen facili es, amoun ng
to a 13% reduc on in energy costs.

SUSTAINABILITY FUND
The Energy Oﬃce Sustainability Fund is used to fund projects and studies at City facili es that
improve energy performance, reduce opera onal and u lity costs, and enhance occupant comfort. The
fund is managed by the Energy Oﬃce and is funded through a combina on of annual appropria ons
and Xcel Energy rebates generated by these same energy eﬃciency projects. The most popularly
funded projects are those that show poten al energy reduc on as well as cost savings, such as HVAC
replacements and ligh ng retroﬁts.

PARTNERS IN ENERGY (PIE)
PIE provides communi es with free services, including the services of experts in community
planning, energy consul ng, and facilita on to develop and implement an energy plan. Each
community has its own unique energy needs and priori es, and PIE tailors its services to complement
each community’s vision. The Energy Oﬃce is facilita ng the development of the Strategic Plan for the
City’s 100% renewable electricity in municipal facili es by 2025 goal in conjunc on with PIE.
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FUTURE RENEWABLE, ENERGY EFFICIENCY, AND ELECTRIFICATION PROJECT
OPTIONS
ENERGY FUTURE COLLABORATION (EFC) ‐ MEMORANDUM OF UNDERSTANDING (MOU)
BETWEEN THE CITY AND COUNTY OF DENVER AND XCEL ENERGY
The City and Xcel Energy’s Energy Future Collabora on Memorandum of Understanding will be
u lized to advance projects and policies that reduce carbon emissions from the electricity grid. The
MOU recognizes the importance of energy eﬃciency being the “lowest cost energy resource,” but
reduc on in carbon emissions are also achieved by having access to renewable energy resources.
Con nuing with this focus may provide for addi onal alterna ves to mee ng the City’s renewable
electricity goal. The main purpose of the EFC is to provide Denver with an expedited pathway to
pursue projects that help the City achieve its energy and climate goals. The City can partner with Xcel
Energy on projects listed in this document and work with Xcel Energy to propose fewer limita ons, if
the Public U li es Commission approves the projects. City‐speciﬁc pilot projects and technology
innova on studies are other possibili es for collabora on.

CONTINUATION OF XCEL ENERGY’S PROGRAMS
Maximizing the a ainment of renewable energy through the programs Xcel Energy oﬀers, such
as Renewable*Connect or Solar*Rewards, is a primary way to increase the por on of the City’s energy
requirements that are provided by renewable electricity. If these programs con nue to be available,
the City could poten ally be an ongoing subscriber and add addi onal accounts each year.

WINDSOURCE
Windsource is an Xcel Energy program in which the City has not previously par cipated. The
program consists of subscribing to oﬀ‐site wind power generated at wind farms owned by Xcel Energy.
Up to this point, the premiums for this service have been cost prohibi ve. In addi on, the City does not
retain the RECs in this program, but rather they are transferred to Xcel Energy for RESA Compliance.

ROOFTOP SOLAR POWER PURCHASE AGREEMENTS (PPA)
In the Spring of 2018, the Energy Oﬃce worked with the University of Colorado Denver to
conduct a geospa al study of City facili es to assess roo op solar genera on poten al. Based on the
results of this study, the City could pursue the installa on of roo op solar on City facili es with the
most poten al to generate solar energy and that are ideal candidates for a PPA. Link to UCD study:
h ps://adobe.ly/2Dz8W
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XCEL ENERGY ON‐SITE SOLAR NET METERING PROGRAM
Xcel Energy oﬀers a non‐incen vized solar program where the owner does not receive the
monetary incen ves in exchange for the Renewable Energy Credit. Rather, the owner retains the credit
and can sell or re re the credit as desired. Many solar developers are moving to enroll customers in
this program as the incen ve loss is minimal and there is no cap or wai ng period to interconnect with
Xcel Energy.

ENERGY STORAGE
The price of energy storage con nues to drop, making it a viable op on at either a building or
u lity‐scale. Xcel Energy will be comple ng a u lity‐scale storage project in Commerce City in the next
few years and the City of Denver may look to explore similar op ons for some of its building por olio.

ROOF‐MOUNTED TURBINES
The Denver Metro Chamber of Commerce building, which does not belong to the City, has wind
turbines installed on its roof. The City is interested in a similar applica on of roof‐mounted turbines on
City facili es. If the technology proves func onal and economical, the pursuit of roof‐mounted turbines
could be a viable alterna ve for producing renewable electricity for the City.

DEFERRED INFRASTRUCTURE THROUGH EFFICIENCY
Xcel Energy is pilo ng projects designed to defer or avoid costly infrastructure upgrades
through energy eﬃciency eﬀorts. The City may wish to pursue a project of this type with Xcel Energy.

ENERGY SAVINGS PERFORMANCE CONTRACTING (ESPC)
Pursuing future performance contrac ng is crucial to reducing energy load requirements,
especially into 2025 as the City con nues to grow and expand its services. Energy savings performance
contrac ng has been shown to be successful in the past in reducing energy use in buildings that would
have otherwise con nued to balloon in energy use as occupancy and hours of opera on increased.
Reducing energy consump on is an important step to mee ng the 100% renewable electricity by 2025
goal. The City is commi ed to also mee ng the energy eﬃciency goals laid out in the 80x50 Plan, ahead
of the schedule set for the private sector: 10% improved eﬃciency by 2020, 30% by 2030, and 50% by
2030, all below a 2016 baseline.

ELECTRIFICATION/FUEL SWITCHING
Achieving the City’s goal of a 50% reduc on in thermal hea ng emissions through eﬃciency
and fuel switching will be a challenge in municipal buildings in the years ahead. Many of the City’s
buildings will have to stop natural gas hea ng and replace it with electric heat to achieve this goal by
2040. In the near term, the City will research what it will take to reach this goal, and what the glide
path will be to achieve a 50% reduc on in thermal hea ng emissions by 2040 for City facili es.
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SMART CITIES/MICROGRIDS
Smart ci es and microgrids have revolu onized the energy genera on and delivery system by
developing it into a small‐scale eﬀort. Microgrids reuse and recirculate electricity throughout various
systems. The electricity is o en generated with on‐site renewable resources such as solar panels and
wind turbines. On‐site genera on of renewable power is facilitated through the microgrid. Since the
power does not have to go through the centralized grid system, challenges derived from the delivery of
renewable energy are greatly reduced. Communi es with microgrids are o en called smart ci es.
Increasing the number of smart ci es and implemen ng microgrid models would be favorable in terms
of increasing energy eﬃciency and renewable energy simultaneously.

DEMAND MANAGEMENT
Managing the peak demand (kW) of electric meters throughout the City is necessary for
decreasing the electricity load from the grid, as well as the total billed cost associated with the peak
demand. Even if all the municipal facili es’ electrical use were covered by renewable energy, the City
would s ll be billed for peak demand as measured by the grid. Demand management can be done by
demand peak shaving, which lowers the power required by machinery or buildings, thereby reducing
the frequency of demand spikes on an annual basis. Lowering demand can be done by staggering the
start‐up of electrical systems. Replacing high demand equipment with machinery with lower demand
requirements will also decrease peak demand. The frequency of demand spikes can be reduced by
leveling out the use of equipment throughout the year, by staggering the powering up of equipment
rather than bringing mul ple pieces of equipment up to full power all at once. Demand management
has ﬁnancial incen ves and requires educa on for employees to implement eﬃcient demand models.

REAL‐TIME ENERGY MONITORING SOFTWARE
Real‐ me energy monitoring provides insight into daily energy use at buildings. To eﬀec vely
manage energy spikes in a me‐sensi ve manner, which may be due to issues with machinery, real‐
me energy monitoring is necessary. One such so ware, Lucid Connects’ BuildingOS, is being used in
the Wellington Webb Municipal Oﬃce Building. Expanding the use of this product would be beneﬁcial
for managing the City’s buildings more eﬃciently. Educa on on this type of so ware for facility
managers or Energy Oﬃce staﬀ would be required to fully implement this process.

RENEWABLE ENERGY CERTIFICATES/CREDITS (RECS)
A REC is a cer ﬁcate that represents the genera on of one megawa ‐hour (MWh) of electricity
from an eligible source of renewable energy, and represents the property rights to the environmental,
social, and other non‐power a ributes of renewable electricity genera on. RECs can be obtained from
the genera on of renewable energy or may be purchased. Currently, the City will only own RECs from
the Xcel Energy Renewable*Connect subscrip ons. Purchasing RECs could be an op on to meet the
goal of 100% renewable electricity by 2025, as RECs are the oﬃcial cer ﬁcates acknowledging that
renewable energy is being generated.
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CERTIFIED RENEWABLE PERCENTAGE
This is a conceptual program Xcel Energy may possibly pursue to oﬃcially cer fy their base grid
mix of renewable energy and allow the City to take credit for it. This would require Xcel Energy to ﬁle a
request with the Public U li es Commission (PUC) and receive approval in return. Large customer
support would facilitate success with the PUC.
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TIMELINE
Date

Milestone

Q3 2018

Start – Goal Announced

Q4 2018

Goal Analysis
Renewable Energy Credit (REC) ownership
Deﬁning par cipa ng agencies/facili es
Determine load baseline

Q4 2018

Guide Methodology
Discussions with Xcel Energy
Engage in Xcel Energy’s Partners in Energy (PIE) program
Determine ﬁnancial obliga ons
Deﬁne facility eﬃciency improvements

Q1 2019

Implement Current Opportuni es
Renewable*Connect (Xcel Energy)
Solar*Rewards Community (Oak Leaf/Microgrid/Sunshare)
Solar*Rewards (roo op)

Q1 2019

Contract for Strategic Plan Development
Establish guidelines between the City and Xcel Energy
Develop strategic plan with PIE consultants (Brendle Group)
Address changes in project scope
Review new Xcel Energy programs for implementa on
Prepare 2020 budget requests

Q3 2019

Implement Strategic Plan
Determine ﬁnancial obliga ons
Determine feasibility
Adjust meline

Q1 2020

Goal Progress
Verify milestones are met
Review plan for necessary changes
Ongoing review of new technology or opportuni es
Review Energy Saving Performance Contract (ESPC) con nua on

2020‐FY2025

Goal Progress Update
Review quarterly
Determine feasibility of REC purchase

Q1 2025

Goal Complete
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APPENDIX
APPENDIX A – VOLUNTARY ENERGY‐REDUCING INITIATIVES
Voluntary Energy‐
Reducing Goals

Buildings Affected

Baseline

District 2030 Challenge

15 (Downtown District)

2003

Watts to Water

5

N/A

Goal to Meet by Year
2020

2030

20%

50%

Current Progress
34% (2016, all District partners)
Award‐based

APPENDIX B – CITY SOLAR PROJECTS

Solar Project

Capacity (kW)

Community Solar

3,796.5

Renewable*Connect

4,822

Rooftop Power Purchase Agreements (PPA)

1,447.5

City‐Owned Rooftop Solar

60.5
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