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Executive Summary

Platte River Power Authority (Platte River) generates and delivers reliable, affordable, and
environmentally responsible electricity to the communities of Estes Park, Fort Collins,
Longmont, and Loveland, Colorado, where this electricity is distributed by each local municipal
utility to community residents and businesses.

In 2007, the Governor of the State of Colorado issued the Colorado Climate Action Plan, which

included a goal of reducing statewide greenhouse gas emissions to 20 percent below 2005

levels by 2020 and 80 percent below 2005 levels by 2050. To meet the 2020 goal, Platte River

would need to reduce carbon dioxide emissions by approximately 700,000 metric tons. The

Gover reaerg§d Of f i c e as k e decttichutdities to \alungadlysdevelop plans to meet

these non-bindingtargetsusi ng approaches specific tmaes.each util
This plan is not prescriptive, but rather lays out a set of options that Platte River can adopt to

meet the 2020 target and prepare for emerging federal or regional regulations. Pl att e Ri ver 6s
Board of Directors will make policy and budget decisions associated with any future

implementation of options.

Climate change is one of the profound challenges of our time. Scientific evidence suggests that
rising greenhouse gas concentrations in the atmosphere could have severe consequences for
our state, our nation, and our world. Platte River as a provider of electric energy, a vital public
good, must balance competing interests of affordability, reliability, and environmental
stewardship in a fair, open, and judicious manner. Platte River welcomes the opportunity to
take part in this important discussion to establish a rational roadmap forward to a sustainable
energy future.

About Platte River

Platte River has been providing power to its owner municipalities for over 35 years. Platte
Ri ver 6 s gesaureeas amdludenagnix of coal, natural gas, wind, and hydropower. This
diversity of generation resources provides operational flexibility and enhanced reliability.

Platte River takes pride in its approach to operation and management of its electricity
generation plants, and has been recognized by electric industry experts for those efforts. In
October 2008, POWER Magazine recognized the Platte River Rawhide Energy Station for the
advanced technologies and operations improvements implemented over the last decade.
Rawhide Unit 1 has an outstanding record of operating well below environmental permit
requirements, and has one of the lowest sulfur dioxide emission rates of coal plants in the

Platte River Power Authority Climate Action Plan 1 June 2009
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United States. Platte River also operates five gas-fired combustion turbines units at the

Rawhide site and has an 18 percent ownership in two coal units located near the town of Craig,

Colorado.

Pl atte Riverodéds renewabl eporfalicegoa)of ovgr 800,000 megawatt ab |l i s h e c

hours per year from renewable sources by 2020. This level is above the current Colorado
Renewable Energy Standard, driven by policies in the owner municipalities. In 1998, Platte
River was the first utility in the region to provide wind power to its customers. Current wind
supplies include the Medicine Bow Wind Project, purchases from Clipper Windpower, Inc., and
purchases of renewable energy certificates. Later this year, a new wind project will be added at
the Silver Sage Wind Project site near Cheyenne, Wyoming. To address continuing growth in
the demand for energy and to provide enhanced services to customers of the owner
municipalities, Platte River has provided energy efficiency services and demand side

management (DSM) progr

ams since the 20hdsy

exceeded $5 million and over $2 million is budgeted for DSM in 2009. This amount
supplements the DSM expenditures of the owner municipalities.

Meeting the Governords

Goal s

Using a portfolio of strategies Platte River can achieve the goal of reducing carbon dioxide
emissions to 20 percent below the 2005 rate of emissions by 2020. Platte River engaged
KEMA, Inc., an independent global energy consultant, to assist with the development of this
plan. Platte River and KEMA brainstormed potential measures to achieve necessary emissions
targets. The Table below provides some of the potential options Platte River considered to
meet the governorés goal s.

Potential Measures to meet the 2020 Target
(Quantitative Study)

¢ Reduce Reserve Sales of
Electricity

e Aggressive Demand Side
Management (DSM) Programs

¢ Distributed Photovoltaics (PV)

e Combined-Cycle Natural Gas Base
Load Generation

¢ Concentrated Solar Power

e |ncreased Wind Generation

Additional Measures to meet the 2050 Target

(Qualitative Study)

e Plant optimization measures such

as coal drying
e Smart grid, demand response,

and

other advanced DSM programs

e Utility Scale PV Arrays

e Developing and New Technologies

for Coal Generation
e Biomass Co-firing

e Greenhouse Gas Offsets

Platte River Power Authority Climate Action Plan 2
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To meet the 2020 target, an analysis was performed to determine the amount of carbon dioxide
emissions that could be saved by each of the measures identified. The following chart shows
the emissions reduction potential for each analyzed measure:
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The chart demonstrates that Platte River can achieve the 2020 emissions target with a
combination of the evaluated measures. Achieving the 2050 target will involve additional
measures.

Carbon dioxide mitigation potential and costs for each measure were estimated compared to a
business-as-usual scenario to determine the relative cost-effectiveness for each measure.

Costs reflect Pl att e, rewtechnology capital sosts, operationsand x a mp | e
maintenance costs, program costs, lost revenues) and benefits (reduced fuel costs). There may

be costs or benefits that fall outside our analysis. For example, participants in energy efficiency

and distributed photovoltaic programs will have both costs and savings related to the measures

installed.

The most cost-effective measures include reduction of surplus reserve energy sales, aggressive
demand side management (accounting for up to a one percent reduction of energy demand per
year), and increasing wind generation.

Platte River Power Authority Climate Action Plan 3 June 2009
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The emissions reduction supply curve in the following figure graphically demonstrates which
measures are least costly to meet the 2020 target. The vertical dotted line represents the
desired emissions reduction by 2020. Implementing these measures will result in estimated
additional expenditures of approximately $31 million per year between now and 2020. Platte
River financial staff estimates this will result in a wholesale rate increase of approximately 16
percent above base case rate projections.
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Additional carbon dioxide reduction strategies could be pursued, but at much higher costs.
Such strategies could include transition to more natural gas generation and expanded
renewable generation, including concentrated central station solar generation or distributed
solar photovoltaic generation.

It is unclear at this time how Platte River could meet the 2050 target of an 80 percent reduction
below 2005 levels. New technologies would likely be needed, along with expansion of the more
expensive existing technologies evaluated in this study.

The evaluation conducted for this Climate Action Plan shows that Platte River can achieve the
2020 target, but it will be costly. This plan is a living document that will be updated periodically
as technology and regulations evolve. In the meantime, Platte River will continue to provide
leadership in serving its customers with reliable, affordable, and environmentally responsible
energy.
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1. Introduction

Platte River Power Authority (Platte River)
generates and delivers reliable, affordable, and
environmentally responsible electricity to the

Pl atte River Powe
Mission Statement

municipalities of Estes Park, Fort Collins, Deliver energy services that provide
Longmont, and Loveland, Colorado, where this superior value to its customers through:
electricity is distributed by each local utility to . _

¥ , y , 4 e Competitively priced products
community residents and businesses. Platte and services
Ri verdés Board of Direct
and representatives of the local utilities for each of * Reliable generation and

o transmission
the municipalities served.

_ _ _ e Sensitivity to environmental
Platte River's headquarters is located in Fort concerns

Collins with generation and transmission facilities

located along Colorado’s Front Range, in * Meeting customer

e needs
northwestern Colorado and near Medicine Bow,
Wyoming. e Improving operational efficiency
In 2007, the Governor of the State of Colorado e Increasing community awareness
issued the Colorado Climate Action Plan,* which iR CEaRelEIsIE
included a goal of reducing statewide greenhouse e Developing a highly qualified and
gas (GHG) emissions to 20 percent below 2005 dedicated staff.

levels by 2020 and 80 percent below 2005 levels
by 2050. TheGover nor 6s of fi ce a sdweed, cdofemtivdytoanedccadds i
municipally owned utilities to develop plans to meet these targets, using approaches specific to
each wutilityds u mhisplarelaysoutra setiohgptioasrihatdllatte River can
adopt in response to emerging federal or regional regulations. This plan is not prescriptive or
binding, but rather is an exploration of various considerations, costs and benefits of some
greenhouse gas mitigation strategies. P|1 at t e Bdaidofdirebtars will make policy and
budget decisions associated with any future implementation of options.

In early 2009, Platte River engaged KEMA, Inc. for energy consulting services to assist with
development of this plan to meet the governord s  sion$ reduction target. With over 30 years

! http://mww.colorado.gov/energy/in/uploaded_pdf/ColoradoClimateActionPlan_001.pdf
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of experience providing emissions mitigation strategies, cost modeling, and policy analysis
expertise, KEMA provides independent, un-biased solutions to the global energy and utility
industryd s  ncbaliehging problems.

2. Summary of Key Findings

¢ Meeting the 2020 emissions reduction target will require Platte River to reduce
approximately 700,000 metric tons of CO, versus a business-as-usual emissions level.

¢ Platte River can technically achieve these
targets using a portfolio of strategies, Key Measures to
including reducing sales of surplus energy, Meet the Governord
implementing a regionally coordinated and
aggressive demand side management

program and installing additional wind  Implement aggressive residential,

energy. commercial, and industrial energy
efficiency programs

¢ Reduce sales of surplus energy

¢ Implementing the above stated measures
will result in an estimated additional
expenditure of approximately $31 million
per year by 2020. This cost would be passed on to the owner municipalities and their
customers. The wholesale rate impact associated with the measures is estimated as 16
percent.

e Add more wind power

e The average cost of abatement for the three key measures listed above is approximately
$40 per metric ton of GHG reduced.

¢ Additional strategies could be pursued at higher costs. Such strategies could include
distributed solar and the transition to more natural gas generation and expanded
renewable generation including concentrated solar generation with storage.

e Meeting the 2050 targets of 80 percent below 2005 levels may not be viable
economically or technically without advances in clean technologies.

e The current regulatory environment is highly uncertain due to potential federal
greenhouse gas regulations. Sensible climate policy design is critical for energy
consumers.

Platte River Power Authority Climate Action Plan 6 June 2009
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e Estimates of costs and rate impacts are preliminary, based on currently available data.
These are likely to change over time as more information becomes available.

e This plan is a living and non-binding document that will be updated as conditions
change.

3. The Challenge of Climate Change

Climate change presents one of the most profound challenges of our time. Leading climate
scientists agree the earthdés climate system
greenhouse gas in the atmosphere from the combustion of fossil fuels and other sources.

The Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report? concluded
that:

¢ The climate systemd secent warming trend is unequivocal

e Most of the observed increase in global average temperatures since the mid-20th
century is very likely due to the observed increase in human-caused GHG emissions

¢ Man-made warming could lead to some effects that are abrupt or irreversible, depending
upon the rate and magnitude of the climate change.

According to the International Climate Change Taskforce®, the European Union, and the 2007
Bali Declaration by Scientists”, current scientific understanding is that a 2°C increase in average
global temperature over the next century is a safe level of global warming. Beyond this level,
the risks to human societies and ecosystems grow significantly. To minimize average global
temperature increase to 2°C, greenhouse gas concentrations need to be stabilized at a level
well below 450 parts per million. Achieving this level requires global greenhouse gas emissions
to be reduced by at least 50 percent below their 1990 levels by the year 2050.

2 IPCC 2007. Fourth Assessment Report (AR4): Climate Change 2007 Summary for Policy Makers.

% International Climate Change Task force. iMeet i ng t he Chal |l en@0®5 of Cli mate Change
http://www.americanprogress.org/kf/climatechallenge.pdf

* http://ww.ccre.unsw.edu.au/news/2007/Bali.html
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If average temperatures increase more than 2°C, substantial agricultural losses, loss of snow
pack, increased water shortages, and widespread harmful health impacts could occur. The
risks of abrupt, accelerated, or runaway climate change would also increase, potentially leading
to the loss of the West Antarctic and Greenland ice sheets, which could raise sea levels more
than ten meters over a few centuries.

Currently, the U.S. is the second largest emitter of greenhouse gases next to China.
Approximately one-third of U.S. emissions stem from electricity generation through the
combustion of fossil fuels, such as coal and natural gas. That electricity is used to light our
buildings, run our air conditioners, and power our computers and networks critical for a healthy
economy in the 21> century.

3.1 The Challenge for Platte River

Dealing with climate change involves balancing competing interests in a fair manner. Platte
Ri v ebusiess is providing electric power to its owner municipalities. In providing this power,
Platte River must balance three principles:

e Reliability i Platte River must provide
electric power on demand to its
customers at any time of the day or
night, 365 days a year.

e Costi As a non-profit community
owned utility, Platte River maintains
competitive rates to support the
economies of the owner municipalities
and protect consumers.

e Environmental Protection i Platte River attempts to minimize the negative impacts on
resources and the environment.

Platte River can achieve the 2020 emission reduction goals suggested by Governor Ritter, but it
will not be easy and will not be free. Reducing carbon dioxide emissions requires investments
that will ultimately be paid for in the energy bills received each month by citizens and
businesses in the communities Platte River serves.

Platte River Power Authority Climate Action Plan 8 June 2009
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3.2 Regulatory Drivers

The Colorado Climate Action Plan coincides with a pivotal time in the evolution of climate policy
activity at the regional and federal level. Given this, it is imperative to consider this CAP
document within the context of a broader national view of climate regulation.

Federal Legislation

At the federal level, developments on Capitol Hill proceed at a rapid pace. On March 31, 2009,
Congressmen Henry Waxman (Democrat-CA) and Edward Markey (Democrat-MA) introduced
the American Clean Energy and Security Act of 2009 (ACES) to the House Energy and
Environment Subcommittee. The discussion draft would set a cap on greenhouse gas
emissions equal to 20 percent below 2005 levels in 2020, 44 percent below 2005 levels in 2030,
and 80 percent below 2005 levels by 2050. As initially proposed, emission cap enforcement
would begin in 2012.

Emission Reductions Under the

11000 [ Waxman-Markey Discussion Draft, 2005-2050
10000 [~ April 22,2009

9000

8000
2005 levels

7
000 \ 1990 levels

6000 [
5000 [
4000 [

3000 [ == Emission caps only

Business as usual

Million metric tons COze

= Caps plus all complementary requirements
2000 [

Potential range of additional reductions

1000 [
R |
0

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

For a full discussion of underlying methodology, assumptions and references,
please see http://www.wri.org/usclimatetargets. WRI does not endorse this
proposal.

% WORLD RESOURCES INSTITUTE

Figure 2: Emissions Reductions under Waxman-Markey Proposal
Source: World Resources Institute
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This cap-and-trade program would cover 88 percent of U.S. greenhouse gas emissions
including all electricity generators that emit greenhouse gases. The Environmental Protection
Agency (EPA) would be authorized to regulate greenhouse gas emissions from smaller sources
using performance standards.

Covered entities would need to acquire permits, known as emissions allowances, equal to the
number of tons of greenhouse gas emitted during a given compliance period. Allowances could
be given away free to capped sources, sold in an auction, or a combination of both. Generally,
giving away allowances for free reduces the financial burden passed on to consumers. On the
other hand, auctioning allowances sends a stronger price signal to consumers to become more
efficient and could raise money for clean technology programs. Politically, it is unlikely that a
cap-and-trade program will pass without a significant transition period from free allocation to 100
percent auctioning.

As the economy-wide emissions cap becomes more stringent over time until 2050, regulated
entities may be permitted to meet a gradually escalating proportion of their compliance
obligation with offsets. Carbon offsets are projects outside of the capped sectors that remove
greenhouse gasses from the atmosphere; these can include re-forestation, methane capture
from landfills for the production of electricity, or changing soil tilling practices.

Many analysts believe that a climate bill has a good chance to be signed by President Obama in
2010.°

Federal Regulation

In 2009, the U.S. Environmental Protection Agency declared greenhouse gases to pose an
endangerment to public health and welfare under the Clean Air Act (CAA), and thus the EPA
can regulate greenhouse gases under the existing Clean Air Act. A multi-year rulemaking
process will need to be undertaken to define how this Act will manage a greenhouse gas
regulation component. Many people, including the EPA, prefer that Congress pass climate
legislation because the CAA would be an unwieldy regulatory instrument to regulate
greenhouse gas emissions. Nevertheless, the Obama Administration may take steps through
the CAA to motivate legislators to pass a comprehensive climate bill.

® New Carbon Finance. North America Research Note January 2009
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Western Climate Initiative

Colorado is an observing member of the Western Climate Initiative (WCI). The WCl is a
collaboration of seven U.S. states and four Canadian provinces that are collaboratively
developing a comprehensive climate change program, including an economy-wide cap-and-
trade program. In September 2008, the WCI Partner jurisdictions released a cap-and-trade
program design, which when fully implemented would cover approximately 90 percent of the
economy-wide emissions in applicable states and provinces. As such, the WCI program is the
most comprehensive cap-and-trade program developed to date. The program is scheduled to
start in 2012 with mandatory emissions reporting to begin with 2010 emissions. The WCI
Partner jurisdictions include: Washington, Oregon, California, Montana, Utah, Arizona, New
Mexico, British Columbia, Manitoba, Ontario, and Quebec. Together these states and provinces
account for about 20 percent of the United States economy and 70 percent of the Canadian
economy. As an observing member, Colorado is not subject to the mandatory requirements of
WCI.

4, Pl atte Rivero6s Commit ment t o

At Platte River Power Authority, sustainability means maintaining a reliable power supply and
providing affordable electric energy for citizens and businesses in the owner municipalities,
while ensuring environmental protection for current and future generations.

Platte River Power Authority has been a leader in environmental
stewardship since its inception in 1973. Throughout the years, Platte River
__ e ™ _, has provided affordable energy while operating some of the cleanest, most
NG LIMATE | fuel-efficient fossil fuel plants in the nation. Platte River has been

| ACTION | . . .. . .

. measuring and reporting greenhouse emissions through the California

[ ) Climate Action Registry since 2006 and is a founding member of The
wwnaclimateregistry.org Cllmate RegIStry

4.1 Pl atte Riverd6s Generation Resourc

Platte Ri ver 6s gener ati ng r es died gasfoed peaking, andl winda mi x of
generation technologies, and an allocation of Federal hydropower from the Western Area Power
Administration.

Platte River Power Authority Climate Action Plan 11 June 2009
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Rawhide Energy Station
Wellington, CO

Rawhide Peaking Units A, B, C, and D are each 65
MW natural gas-fired, simple-cycle turbines. In 2008,
Unit F was installed, adding an additional 128 MW of
capacity. The peaking units are utilized to meet the
localmuni ci palitiesd peak demands
and to enhance system reliability in the event of a

forced outage of o n e

Hydroelectric power

of

Pl at tfied uRiisver 6s

Platte River has two contracts with the Western Area Power Administration for hydroelectric

resources. Hydropower is provided from the Colorado River Storage Project (CRSP) and the

Loveland Area Projects (LAP). The Colorado River Storage Project is Platte River6 s | ar ge st
allocation of Federal hydroelectric power and comes from the hydroelectric generation units
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located along the Colorado River and its tributaries in Colorado, New Mexico, Wyoming, Utah,
and Arizona. Loveland Area Projects are located in the Missouri River watershed. The CRSP
and LAP contracts provide energy during the peak summer months of 61 MW and 30 MW
respectively.

- wind Power

The Medicine Bow Wind Project is located in Wyoming and
provides a maximum wind generation output of 8.3 MW. The
site currently has nine Vestas wind turbines, owned and
operated by Platte River, as well as the prototype Clipper
Liberty turbine. All energy output from the Liberty turbine is
purchased by Platte River, but the turbine is owned and
operated by Clipper. Pl att e Ri ver dgypolieynewabl e
established a goal of over 300,000 megawatt hours per year by
2020 from renewable sources. Current wind supplies include
the Medicine Bow Wind Project, purchases from Clipper
Windpower, Inc., and purchases of renewable energy credits
from several sites in the region (Western Electricity
Coordinating Council (WECC) and states contiguous to
Colorado). Later this year, Platte River will purchase 12 MW
from a new 42 MW wind project to be added at the Silver Sage
Wind Project site near Cheyenne Wyoming.

Medicine Bow Wind Site

Demand Side Management

Continuing load growth, ongoing evaluations of new generation resources (supply side) to meet
growth, and heightening environmental concerns related to fossil-fueled generation, have led
many municipalities to initiate utility-sponsored demand side management
programs. Platte River began significant investments in demand side
management programs in 2002.

<

5
Demand side management programs provide rebates, incentives, and ]
education for customers to reduce overall energy use, reduce energy use at
peak times, or provide distributed energy generation. Energy efficiency
involves using technology to reduce the energy consumed for a given task,
such as compact fluorescent lighting or ENERGY STAR appliances.

Reducing peak demand, called demand response, may involve programs to

Platte River Power Authority Climate Action Plan 13 June 2009
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reduce energy consumed by air conditioners in the summer and electric heat in the winter.
Distributed energy is energy produced directly by individual homeowners or businesses. Solar
or wind units for homes and businesses are considered distributed energy generation.
Combined heat and power (CHP) is another form of distributed generation in which the
efficiency of fuel-driven generation is increased by making use of the waste heat. CHP is
typically used by larger commercial or industrial businesses that have a significant, year-round
use for the waste heat.

Platte River funds and administers the Electric Efficiency Program, LIGHTENUP, and Lighting
With a Twist. The Electric Efficiency Program provides commercial and industrial customers
with rebates for prescriptive and custom energy efficiency projects, such as efficient appliances,
air conditioning units, and motors. LIGHTENUP provides commercial and industrial customers
with rebates for energy-efficient lighting retrofits. Lighting with a Twist promotes energy-efficient
compact fluorescent lighting for residential customers, through customer education and funding
to participating retailers of reducing customer costs of selected compact fluorescent products.
Figure 4 shows the achievements in energy savings since 2002.

The programs that are funded and administrated by Platte River are offered in all four owner
municipalities. In addition, the municipalities fund and operate their own individual programs.
These municipal programs have also grown in recent years.

45,000 A
40,000 1 ! Cumulative
35,000 - Energy Savings
30,000 - N
25 000 - |:| |:| Incremental

' Energy
20,000 - Savings

15,000 ~ I:I

[]
10,000 -
5,000 - mk D‘

0 +—=— . . . . . .

2002 2003 2004 2005 2006 2007 2008

Energy Efficiency Savings (MWh)

Figure 4: Platte River Energy Savings Achievements
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For 2009, two new pilot programs are being developed to diversify Pl at t e effcience r 6 s
program portfolio and take advantage of regional efficiency efforts already underway. First, a
retro-commissioning pilot program is being developed for commercial customers. Retro-
commissioning refers to a standardized, documented process for identifying and implementing
low-cost operational and maintenance improvements in existing buildings. This pilot program
will provide funding to assist with retro-commissioning projects to determine the potential
savings and cost effectiveness of the program before it is offered on a wider basis. Platte River
is also working with a group of regional utilities and other stakeholders to develop an Energy
Star® New Homes Program for Northern Colorado. This program will provide technical
assistance, marketing, and rebates to homebuilders that build to Energy Star® standards.
These new programs (as well as existing programs) will be examined and modified as
necessary to ensure they are providing cost-effective energy savings.

4.2 Excellence in Plant Operations and Emissions
Performance

Platte River takes pride in operating its electricity generation plants. The culture is one of
continuous improvement so that customers can reap the benefits of low cost electricity and
clean air. For over a decade, Platte River has made investments to improve efficiencies, reduce
emissions and improve operations at the flagship Rawhide Energy Station, making it one of the
most efficient coal-fired power plants in the United States.

Some examples of these investments in state of the art technology include the installation of a
Aineur al net wo r kvhiah asegartificibl inteljgenteannit® computer systems to learn
and improve plant combustion efficiency over time. In 2008, Platte River upgraded the steam-
driven turbine generators using the latest technology to improve efficiency.

These improvements have produced direct benefits in terms of greenhouse gas reductions.
Improving efficiency means Platte River burns less coal. This reduces energy costs for citizens
and businesses while also reducing greenhouse gas emissions.

The electricpowerindust ry has taken note of Pl at tOztobRri ver 6s
2008, POWER Magazine, a leading electric industry publication, recognized the Rawhide
Energy Station as one of the top five coal-fired generating units.

The commitment to cleantechnol o gy has al | o wRadhide ErergytSetioRtov er 6 s
operate well below all state and federal air pollution requirements. Figures 5, 6 and 7 illustrate
how Pl atte Rivero6s plantsd air emissions ranks
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nation. Figure5s hows Pl atte Riverds performance compared
permitted levels. Actual performance is kept to a fraction of the allowed emissions.
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Figure 5: Platte River Emissions Compared to Permit Requirements

Compared with approximately 480 coal plants nationwide in 2007, the Rawhide and Craig coal
plants sulfur dioxide emissions are among the lowest in the nation (Figures 6 and 7). Nitrous
oxide emissions are also well below most other plants.
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Figure 6 and 7: Platte River SO, and NOyx Emissions Compared

with 480 U.S. Coal Plants
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percent below 2005 levels by 2020. In 2005, Platte River emitted approximately 3.5 million

metric tons of carbon dioxide (CO,). A twenty percent reduction below the 2005 level would be

about 2.8 million metric tons of emissions. Taking into account plant improvements since 2005,
upgrades in CO, monitoring systems, surplus sales market forecasts and expected load growth

within the owner municipalities, Platte River would need to reduce its emissions by

approximately 700,000 metric tons of CO,from a business-as-usual practice in the year 2020.
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Figure 8. Platte River Emissions Profile and Reduction Target

Platte River and KEMA identified potential measures to achieve necessary emissions targets

and divided them into

meet the 2050goal. The | i

technol ogi

short-term strategies to meet the 2020 goal and longer-term strategies to
st of 2020 strategies was chosen

cal maturity, P | naaintairéng Rliahiliey,raddpotemtiala i | ab | e

for significant emissions reductions. Longer-term options were also identified. Table 1 presents
the list of these measures considered quantitatively and qualitatively for the Platte River Climate

Action Plan.

Platte River Power Authority Climate Action Plan

18 June 2009

b



Table 1: List of Measures to Meet Emissions Reduction Targets

R PLATTE RI
POWER AUTHO

Potential Measures to meet 2020 Targets  Additional Measures to meet 2050 Targets

(Quantitative Study)

Reduce Reserve Sales of
Electricity

Demand Side Management (DSM)
Programs

Distributed Photovoltaics (PV)

Combined-Cycle Natural Gas Base
Load Generation

Concentrated Solar Power

Increased Wind Generation

(Qualitative Study)

Plant optimization measures such
as coal drying

Smart grid, demand response, and
other advanced DSM programs

Utility Scale PV Arrays

Developing and New Technologies
for Coal Generation

Biomass Co-firing

Greenhouse Gas Offsets

KEMA performed cost analyses for each of the 2020 strategies. Due to the difficulty in
predicting costs beyond 2020, the longer-term strategies are presented only in qualitative terms.
Each of these strategies is briefly described in the following sections.

5.1 Key Strategies Evaluated to Meet 2020 Goals

The following strategies can be implemented either now or in the near term.
51.1 Reducing Reserve Sales

Currently, Platte River generates more energy than is needed by the owner municipalities and
sells the surplus energy in the wholesale market. To reduce emissions by 2020, the portion of
surplus sales associated with reserve energy could be reduced. Rather than selling this energy
(as is currently the case), Platte River could hold required reserve capacity on its coal and gas
units, reduce energy generation from these units and reduce reserve energy sales. This would
reduce emissions from the Craig and/or Rawhide coal plants, and possibly a small amount of
gas plant emissions.
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5.1.2 Demand Side Management Programs

Pl att e Ri wnanicipaditiesdleadsearre currently projected to grow at an average annual

rate of 1.7 percent between 2009 and 2020, such that use in 2020 will be about 20 percent

hi gher than in 2009. Pl atte Riverodos existing DSM
percent of load annually, so without DSM, loads would grow about 2.1 percent annually.

Demand side management programs could be expanded to achieve as much as 1 percent

savings annually. If the program expansion were initiated in 2010, the total energy growth by

2020 could be cut from 20 percent to about 11 percent.

A preliminary evaluation of technical and economic potential for demand side management
programs, focusing on energy efficiency, found that a 1 percent reduction in annual load was an
achievable goal, though aggressive, especially for small municipal utilities. A report recently
published by the American Council for an Energy Efficient Economy®, shows that states which
have pursued aggressive demand side management programs have achieved 0.8 percent of
2007 kilowatt hour sales on average. The savings range from 0.1 percent in Texas to 1.8
percent in Vermont. Trends from 2006 to 2007 show an increase of goals and achievements
over the two years. Many utilities are now setting goals at or above 1 percent, though it is
unclear if the 1 percent level is sustainable over the long term.

An expanded demand side management program would include programs across industrial,
commercial, residential, and government sectors with dedicated funding and incentives to push
superior and sustained performance. Measuring and verifying performance of energy efficiency
measures over time, and using established monitoring and verification protocols to do so is
critical for program success.

Platte River is committed to long-term demand side management programs, and could explore
broad strategies to grow program savings including:

¢ Regional coordination of programs, with the goal of developing a consistent set of core
programs to ease implementation and customer understanding

® American Council for an Energy Efficient Economy. iMeet i ng Aggressi ve NeectoSEnagy Efficérmyal s for Ut i |
Examining Key Factors Associated with High Savings. o
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¢ |dentification of Platte River and all of the municipal utilities to customers as the source
of these programs, to achieve economies of scale and market transformation across the
areas Platte River serves

¢ Coordination and marketing with trade allies, such as large retailers, wholesalers, local
energy engineers, and contractors

e Leveraging and expanding programs that have been successful elsewhere

Customers receive many benefits from demand side management programs beyond reducing
greenhouse gas emissions. Many of these benefits are not quantifiable, but are valuable to the
community, including:

¢ Reduced electricity bills for program participants
¢ Reducing vulnerability to energy price increases and volatility

¢ Improving the local economy and providing local jobs by establishing a market for third-
party energy efficiency providers

¢ Reducing peak energy demand and improving utilization of the electricity system
¢ Diversifying the available energy supply
¢ Providing additional services to customers

¢ Non-energy benefits, such as aesthetics, comfort, and improved productivity

51.3 Increased Wind Generation

Wind energy is a mature technology with which Platte River has many years of experience,

beginning with the Medicine Bow project in 1998. Wind power has the benefit of incremental

installation and it helps Platte River achieve local, state (and potentially federal) renewable

energy policies and standards for the owner municipalities. Wind generation is intermittent,

meaning electricity is only generated when the wind blows at usable levels. While significant

wind resources exist in northern Colorado and southern Wyoming, wind does not blow

consistently or when the needs are greatest. For exampl e, at the time of
peak, there have been many years when wind generation levels were near zero. Therefore,
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unless cost effective storage technologies can be developed, wind generation does not reduce
the need for firm generation capacity. Accordingly, increasing quantities of wind generation
could require additional expenditures for generation capacity to firm the intermittent output from
wind.

It is estimated that Platte River operations can incorporate as much as 50 MW of wind energy at
a reasonable cost, balancing the intermittency of wind with the current generation resources.
Beyond this level, storage or associated backup generation is likely needed, increasing the
costs significantly. Recent price data (from wind installations in Colorado) support a projected
cost of wind generation at approximately $95 per megawatt hour in 2013 including capital costs,
transmission, and ancillary services (load following and regulation).

514 Concentrated Solar Power

Concentrated solar power (CSP) is a technology that focuses solar energy using convex
mirrors, which look like troughs. The solar energy is concentrated to a steam boiler, which can
power a generator. Concentrated solar is a viable technology that has been used in southern
California since the 1980s, however it remains expensive and poses unique challenges. One
challenge is that a plant can only generate when the sun shines during the day under little cloud
cover. For much of the winter months, the solar troughs do not generate much power. That
means power would be available for only approximately 27 percent of the year on average.

) One potential solution is to include energy storage mechanisms
o ~—| inthe solar array. These could include molten salts that maintain
heat for generation after dark. For now, emerging storage
technologies, including battery storage, make base load solar
prohibitively expensive. Therefore CSP has been identified as a
long-term strategy.

515 Distributed Generation Photovoltaics

Photo credit:

National Renewal Energy
Laboratory A distributed generation photovoltaics (distributed PV) program

could be initiated to provide rebates or other incentives to
customers who install grid-connected PV systems. Rebates reduce the upfront cost of
installation and shorten the time it takes to pay back the ¢ u s t o migal ilvestment through
energy cost savings. Another approach provides a periodic incentive over the life of the system
based on its actual electricity generation. PV solar provides customers an option for reducing
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their individual environmental impact and can provide work for local solar businesses. The
current cost of solar PV is very high relative to other emission reduction options.

5.1.6 Increased Natural Gas
Generation

Currently, Platte River generates its base load
power with coal units because they operate at the
lowest cost. Roughly speaking, the cost of coal-
fired generation is about one-sixth the cost of
natural gas fired generation, primarily because of
the difference in fuel prices. This is why the natural
gas units are run only on the hottest days in the
summer when there is a peak demand for electricity
to run air conditioners. These units also enhance
reliability as they provide backup for coal units.

Photo credit: Siemens Inc

Because natural gas units emit about one-third to one-half of the carbon dioxide per kilowatt-
hour generated by traditional coal units, generating more electricity using natural gas results in
lower greenhouse gas emissions, though at a much higher cost. Therefore, the effects of
running a combined-cycle natural gas plant continuously through the year to offset coal
generation were analyzed.

To do this, Platte River could convert the newest and most efficient natural gas unit (the GE7FA

unit) to a combined-cycle unit. Currently, the GE7FA unit is run as a simple cycle, meaning

natural gas is combusted in a turbine, which spins an electric generator. Adding a Heat

Recovery Steam Generator (HRSG) increases the efficiency of the unit (from 38 percent to

nearly 60 percent) by capturing waste heat to spin an additional electric generator. Adding the

Heat Recovery Steam Generator, ( making it a A1 on 10 configurat:.
unit to about 219 MW. Later, if additional capacity were needed, an additional turbine could be

addedt o the system (maki ng allowing thdiptanttonun d amaximumf i gur at
capacity of about 500 MW. Large gas units such as this may experience fuel supply

constraints, particularly if this strategy is widely deployed. Costs for the large unit would also be

much higher.
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