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1. Executive Summary Ameren Missouri

In addition to addressing the challenges of our aging coal-fired fleet, and to fully satisfy
our planning objectives, we must also focus on adding new cleaner sources of electric
generation that enhance the fuel diversity of our portfolio and reduce emissions. The
addition of renewable generation sources such as wind, solar, hydro and biomass can
help us to enhance our fuel diversity and also meet the requirements of Missouri's
Renewable Energy Standard (RES). Adding natural gas-fired generation will also allow
us to enhance our fuel diversity while providing cost-effective replacement capacity for
certain retiring coal-fired resources. Nuclear generation is another viable resource
option that can be used to replace retiring coal-fired resources while adding no
emissions of greenhouse gases and other emissions.

Our preferred resource plan satisfies the planning objectives outlined above by:

v" Retiring approximately one-third of our coal-fired generating capacity
(1,808 MW)
o Meramec Energy Center units 1 and 2 converted to natural gas-fired
operation in early 2016, all four units retired by the end of 2022
o Sioux Energy Center retired by the end of 2033
v Significantly expanding our portfolio of renewable generation with the
addition of:
o 400 MW of wind generation
o 45 MW of solar generation
o 28 MW of hydroelectric generation
o 5 MW of landfill gas generation
Continuing to offer cost-effective customer energy efficiency programs
Adding cost-effective demand response programs
Adding 600 MW of efficient natural gas-fired combined cycle generation
Continuing to rely on our existing low-cost nuclear generation
Preserving options for new nuclear generation

AN NN

Figure 1.1 illustrates the impact of our preferred resource plan on our portfolio mix over
the next 20 years. Non-carbon generation includes nuclear, renewable and storage
resources. As the graphic shows, our portfolio will be transitioned to one that is more
fuel diverse and balanced in terms of both capacity (MW) and energy (MWh). As a
result of this transition, our plan will also result in a significant reduction of carbon
dioxide emissions, allowing us to achieve CO; emissions that are 30% below 2005
levels.
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Ameren Missouri 1. Executive Summary

generators (CTGs) or hydroelectric generators are not accounted for by the LCOE. Nor
is the intermittent nature of some renewable resources, such as wind and solar, which
can make the energy output of these resources unpredictable. Risk and uncertainty
surrounding future environmental regulations, commodity market prices, economic
conditions, economic development opportunities, and other factors must be considered
as well. Our analysis has shown that a few resource options provide distinct
advantages compared to others.

Energy Efficiency — The cost of saving a kWh of energy is generally cheaper than the
cost of generating a kWh of energy from a new resource. Figure 1.3 shows that
pursuing programs at a level we call realistic achievable potential (RAP) can produce
just such a result. Ameren Missouri has found, through its robust market research and
actual experience to date, that customer energy efficiency programs are a cost-effective
way to reduce our need for new sources of generation while producing meaningful
savings for customers who participate. However, unlike a new power plant, the success
of energy efficiency programs is highly dependent on the specific choices made by each
and every one of our 1.2 million customers. lts success is also dependent on the need
for continued constructive regulation. We must therefore proceed thoughtfully with our
customer energy efficiency programs to ensure that they achieve the desired resuits in
a cost-effective manner while looking for ways to identify improvement opportunities and
maximize the amount of cost-effective energy savings we can achieve.

Wind Power — Wind power continues to be an attractive resource option, not only for
meeting requirements of the RES, but also as a low-cost source of large amounts of
emission-free generation. Ameren Missouri has identified a number of areas within
MISO that are conducive to cost-effective wind power, including areas in the state of
Missouri. The key disadvantage of wind is its intermittent nature — it only generates
when the wind is blowing. As a result, it cannot be relied upon significantly for
generating power at times of peak demand. MISO allows utilities to count
approximately 14% of the output capability of wind to meet peak demand requirements
for reliability. Even so, wind can provide large volumes of lower-cost energy that can
help fo replace energy production lost from the retirement of coal resources.

Natural Gas Combined Cycle — With the continued prospects for relatively inexpensive
supplies of natural gas, combined cycle gas combustion turbines are an attractive
option for new generation. Unlike CTGs, which generate electricity only from burning
natural gas, combined cycle generators capture the waste heat from gas combustion
and use it to generate additional electricity from steam. As a result, combined cycle
generators can achieve operating efficiencies that are significantly higher than those of
coal generators and largely offset the higher cost of natural gas fuel compared to coal.
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1. Executive Summary Ameren Missouri

The potential disadvantage of gas-fired generation is fuel price volatility. Natural gas
has historically been subject to large and sudden price changes. When considering a
natural gas-fired resource, it is important to consider the appropriate amount of
exposure to such price fluctuations and the sufficiency of natural gas delivery
infrastructure.

Nuclear Power — Nuclear power is capable of providing around-the-clock generation on
a continuous basis at a competitive cost. Because a high percentage of the costs of
nuclear generation are fixed, it is not as vulnerable to changes in fuel or other variable
costs. At the same time, new nuclear generation requires large amounts of capital
investment, so it is important to manage the associated financing risks. For Ameren
Missouri, nuclear power continues to represent an important option to be maintained as
we consider the implications of greenhouse gas regulations and as we look to the
longer-term transition of our generation portfolio, as well as the associated economic
development opportunities for Missouri

Solar — Investments in new solar generation by Ameren Missouri allow us to bring the
benefits of solar energy to all of our customers at an overall cost that is lower than that
for individual customer installations. Our O’Fallon Renewable Energy Center project is
expected to be completed by the end of 2014 and represents the first of several such
projects to provide clean solar energy to our customers. Ameren Missouri is planning
another new, and larger, solar energy project to be completed in 2016. When
completed, it would become the largest solar energy facility in Missouri, approximately
10 MW.

Other Renewable Resources — While wind power is promising as a lower-cost source
of large volumes of emission-free generation, Ameren Missouri is also encouraged by
the potential of other sources of renewable energy. The performance of our Maryland
Heights Renewable Energy Center landfill gas generating facility demonstrates the
viability of a cost-competitive option for around-the-clock renewable generation with the
potential for expansion. In the longer term, small hydroelectric projects may provide
cost-competitive opportunities for additional renewable energy. Ameren Missouri
continues to evaluate the potential and viability for a range of renewable energy
sources.

With our strategy to transition our resource portfolio to one that is cleaner and more fuel
diverse, it is important that we do so in a responsible fashion and fully consider the
benefits that each of these options provides, while balancing and managing the ever-
changing energy and economic environment in which we operate.
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1. Executive Summary Ameren Missouri

programs starting in early 2013. That three-year program will run through the end of
2015. Later this year, Ameren Missouri will seek approval for a new three-year program
beginning in early 2016. We expect that the PSC will once again provide cost recovery
and incentive mechanisms that align our interests in energy efficiency with those of our
customers. Should the requirements of MEEIA to align our interests not be met, it will
be necessary to alter our plan and may be necessary to build new generating capacity,
most likely natural gas-fired combined cycle.

Second, the continued development of nuclear power technology and the potential for
financial incentives for implementation of new technologies provide a powerful incentive
to maintain the option for adding nuclear power in the future. The associated economic
development benefits may warrant a broad statewide effort to expand the use of nuclear
power in Missouri. As the owner of the only existing nuclear power facility in Missouri,
Ameren Missouri would almost certainly play a key role in any such efforfs. With the
announcement by the EPA in June of proposed regulations on the emission of
greenhouse gases, maintaining an option for carbon-free nuclear generation also
provides us with additional flexibility for meeting the requirements of the regulation once
it is finalized and fully implemented.

Third, we must be prepared to respond to further changes in environmental regulation.
Ameren Missouri will continue to monitor and evaluate proposed regulations and the
options available for complying with them. We will also continue to advocate for
common-sense changes in proposed regulations that allow us to achieve the desired
objectives while minimizing costs to our customers and maintaining flexibility in meeting
customers' future electric energy needs.

In addition to these contingencies, we must also be mindful of the potential for changes
in customer demand. As stated previously, our reliance on smaller incremental
investments over time allows us to better manage the potential risks associated with the
development and adoption of distributed generation. It also allows us to better manage
the risks associated with the loss of a large customer. The potential impact on other
customers of decisions associated with serving a single large customer can be
significant. This is not limited to shifts in the responsibility for existing utility costs. |t
also includes the risks associated with planning to serve such a large customer when
that customer may or may not require service from Ameren Missouri in the future. The
flexibility to manage this risk is critical.
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historically, in the 2-2.5% range per year. Generally, demographic factors will provide
the greatest long term challenge to growth, as the growth in the labor force, one of the
key components of long-term economic growth, is expected to be below its historical
rate as the Baby Boomer generation begins o enter retirement. Also, the federal budget
picture in the U.S. poses risks to the country’s long-term economic health if reforms are
not made to either tax or spending policies in order to bring the national debt to GDP
ratio onto a stable trajectory. That said, our base expectation is for economic growth at
the national level to continue throughout the planning horizon of the IRP at a steady but
modest pace by historical standards, subject to normal business cycle variability.

Ameren Missouri's outlook for the local economy of its service territory is less optimistic
than the national outlook. For a period of several decades, the St. Louis metropolitan
area and surrounding parts of eastern Missouri have seen negative net migration.
Simply put, more people have moved away from the area than those relocating to the
area to take their place. This has caused the population to grow more slowly than many
other major cities and the country as a whole. To be clear, the St. Louis area is
experiencing population growth generally, but at a slow pace relative to other parts of
the country. While St. Louis does have a diverse economy with some industries that
export goods to other regions, the majority of economic activity is local in nature.
Population growth slower than the national average generally goes hand-in-hand with
slower economic growth. Based on these long-term demographic trends, we expect the
Ameren Missouri service territory to grow at around half the pace of the U.S. economy.
We also expect long-term general inflation to approximate 2%.

The development of regulations that can impact a utility’s resource planning have
continued to evolve in recent years. These regulations include current EPA regulations
regarding emissions primarily from our fossil fueled power plants, regulatory
requirements at our Callaway nuclear facility, and an evolving landscape of renewable
energy standards currently at the state level along with energy efficiency policies and
incentives. At the same time, methods for providing cost recovery and incentives
associated with such regulations have been considered, and continue to be considered,
by utility regulators in the various states. This confluence of regulatory currents
intersects at the point of integrated resource planning, and the changing nature of the
regulatory environment embodies one of the most important considerations when
making long-term resource decisions. A complete assessment of current and future
environmental reguiations and mitigation is presented in Chapter 5. Considerations with
respect to cost recovery treatment are included in our discussion of resource strategy
selection, in Chapter 10.
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The chart shows several decades of U.S. GDP, total U.S. energy consumption, and
total U.S. electricity consumption, all indexed so that they take on a value of 1 in the
year 1973. When you overlay these three data series on the graph, there are some
interesting and clear takeaways that are apparent regarding trends in national energy
intensity. From 1949-1973 total energy consumption in the U.S. grew almost 1:1 with
economiic output, as illustrated by the correlation of the red and blue index lines during
those years. This period was characterized by significant growth the nation’s
manufacturing base, as well as widespread adoption of energy intense transportation
and home appliances.

Around 1973, there was a clear change in the pattern, as total energy consumption
grew markedly slower than economic output. This was around the time of the first oil
embargo and energy price shocks that heightened the focus of the country on energy
efficiency. The changes ushered in by those events clearly impacted total energy
consumption, but as is apparent from the graph, total electricity consumption (a subset
of total energy consumption (represented by the green line) continued to grow in virtual
lock step with economic output (the blue line) until about 1990. This period of time saw
expanded electrification of industrial processes as capital replaced labor at a high rate,
increasing the electrical intensity of the economy. Additionally, air conditioning and
other home conveniences were experiencing rapid growth in saturation rates at this
time, supporting electric load growth.

From 1990 forward, the same trends that appeared in total energy consumption much
earlier appeared in the electricity consumption. The growth of many home and
business end uses began to slow as higher levels of saturation of air conditioning and
other conveniences were realized. Additionally, federal standards led to improvements
in the efficiency of many end use electrical appliances, such as the first refrigerator
efficiency standards that date to this era. Finally, the most energy intensive regions of
the manufacturing base of the nation began a long period of decline as many industries
moved overseas in an effort to achieve lower labor costs.

it is apparent from this macro analysis of trends that the U.S. economy has, for
decades, made strides in reducing the energy intensity of economic output, or said
another way, become more energy efficient. With that backdrop, our expectation is that
that overarching trend will continue. With that said, in order to assess the potential
magnitude of future declines in energy intensity the key factors that drive energy
intensity are considered independently. Those factors include expectations for trends in
manufacturing, as manufacturing economic output is generally about three times as
energy intensive as non-manufacturing activity. The recent boom in production of
natural gas using horizontal drilling and hydraulic fracturing technology has the potential
to cause resurgence in domestic manufacturing, particularly in the chemicals industry
for which gas is an important feedstock.
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Additionally, trends in energy efficiency, both efficiency induced by utility programs and
that realized through building codes, appliance standards, and “naturally occurring,” or
economically induced efficiency, were assessed. Many states have established Energy
Efficiency Resource Standards that will serve to promote adoption of end use
technologies that use less energy to perform the same function as previous
technologies. The goal of increasing the energy efficiency of end use appliances and
equipment is also furthered by federal standards that require improving performance
from many electrical applications.

Also, proliferation of customer-owned distributed generation, which appears as a
reduction in demand for energy from utilities was studied as something that may have a
meaningful impact over the planning horizon. While solar photovoltaic has seen rapid
growth in some Southwestern U.S. markets with high solar irradiance, it has started to
take on a more prominent role, spurred by various federal and state incentives, in other
parts of the country, including in Missouri. While the future of solar equipment costs is
uncertain in terms of the timing and magnitude, it is quite possible that the economics of
solar will continue to improve over the planning horizon. Should this occur, there will
likely be adoption of more systems that displace demand that would otherwise be
planned for and served by utilities.

Considering the foregoing, our near term expectation is that load growth will be
essentially flat through the 2016 time frame. After 2016, we have assumed a 0.6%
average annual growth in load for the Eastern Interconnect across the 20 year planning
horizon. A 0.6% rate of load growth would essentially equate to a continuation of the
energy intensity trends that were observed for much of the last decade, applied to our
base case assumptions regarding future economic growth.

To reflect the uncertainty for a higher growth case which may result from factors such
as a more robust energy intense GDP driven by an increase in manufacturing, an
annual average growth rate of 1.2% was assumed. 1.2% growth would result from an
energy intensity trend similar to that observed in the 1990s and early 2000's applied to
expected economic growth. Again, this would be most likely in the event that the
secular decline in manufacturing reversed and we saw growth in chemical industries
driven by shale gas or more heavy industries that return operation to the U.S. as
overseas labor markets mature and increase in cost,

Finally, to reflect a low growth case in which a combination accelerating adoption of
distributed generation and robust energy efficiency programs could easily provide an
expectation for flat load, or 0.0% average growth rate across the planning horizon.
While there is no historical precedent for a period with economic growth but no load
growth, an acceleration of aggressive efficiency standards and programs coupled with
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Ameren Missouri 3. Load Analysis and Forecasting

As with any forecast of energy, there are several underlying assumptions. Expectations
for economic growth underlying the load forecast are from Moody's Analytics’ (formerly
Economy.com) forecast of economic conditions in the Ameren Missouri service territory.
Expectations about future energy market conditions, such as fuel prices and the impact
on electricity prices of different environmental policy regimes are based on interviews with
internal Ameren subject matter experts.

Compared to Ameren Missouri's last IRP, filed in 2011, both the leve! and the growth rate
of the forecast are lower. The initial level of sales is lower primarily because of the
unusually severe recession that Missouri and the U.S. experienced between 2007 and
2009 and the sluggish recovery from it. Additionally, Ameren Missouri has implemented
significant energy efficiency programs that were not assumed in the base case forecast in
the 2011 |RP. The 0.59% growth rate in retail sales for the 2014-2034 time period in this
filing is also lower than the 1.09% retail sales growth rate expected for the study period in
the 2011 IRP forecast largely due to a combination of factors. First, projections of
economic growth coming out of the last recession predicted a more robust recovery than
we have actually experienced. At this point the economic recovery has gained traction,
but we are living with slower growth than was anticipated in the immediate aftermath of
the recession. Second, the impacts of both energy efficiency standards and the programs
of Ameren Missouri are being felt in a decline in the energy intensity of the service
territory economy. This forecast assumes significant savings from DSM programs that
are already into the implementation phase. Those programs were still being studied at
the time of the 2011 IRP. Due to both economic and efficiency factors, the forecast has
shifted down over the last three years.

It should be noted that in the development of this forecast, expectations of improving
energy efficiency of end use equipment and appliances is reflected only to the extent that
it is due to market conditions, federal standards, or the first three year cycle of energy
efficiency programs Ameren Missouri is running under the Missouri Energy Efficiency
Investment Act (MEEIA). The first cycle of MEEIA programs is included in the load
forecast because it is already planned and approved and in the process of being
implemented by the company. Future energy efficiency programs are the subject of the
DSM chapter of this IRP and the impacts of those programs will be included according to
their role in the various alternative resource plans.
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