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NO, ER-2014-0258

QUALIFICATIONS

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
Larry W. Loos, 42830 W Kingfisher Dr., Maricopa, AZ 85138.
WHAT IS YOUR OCCUPATION?

In this engagement, 1 am working as an independent contractor to Black & Veatch
Corporation (“Black & Veatch”). Prior to my retirement from full time employment in
May 2011, I was employed continuously by Black & Veatch for 41 years. Since my

retirement, I have provided consulting services as an independent contractor on a number

of occasions.
WHAT IS YOUR EDUCATIONAL BACKGROUND?

I am a graduate of the University of Missouri at Columbia, with a Bachelor of Science

Degree in Mechanical Engineering and a Master’s Degree in Business Administration.
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Q.

A

ARE YOU A REGISTERED PROFESSIONAL ENGINEER?

Yes, however my status as a registered Professional Engineer in the state of Missouri is
currently inactive. 1 have dropped my registration in eight other states since I am no

longer employed full time.

TO WHAT PROFESSTONAL ORGANIZATIONS DO YOU BELONG?
I am a member of the American Society of Mechanical Engineers.

WHAT IS YOUR PROFESSIONAL EXPERIENCE?

I have been responsible for numerous engagements involving electric, gas, and other
utility services. Clients served include both investor-owned and publicly-owned utilities;
customers of such utilities; and regulatory agencies. During the course of these
engagements, 1 have been responsible for the preparation and presentation of studies
involving valuation, depreciation, cost classification, cost allocation, cost of service,
allocation, rate design, pricing, financial feasibility, weather normalization, normal

degree days, cost of capital, and other engineering, economic and management matters.
PLEASE DESCRIBE BLACK & VEATCH.

Black & Veatch has provided comprehensive construction, engineering, consulting, and
management services to utility, industrial, and governmental clients since 1915. Black &
Veatch specializes in engineering and construction associated with utility services
including electric, gas, water, wastewater, telecommunications, and waste disposal.
Service engagements consist principally of investigations and reports, design and
construction, feasibility analyses, cost studies, rate and financial reports, valuation and

depreciation studies, reports on operations, management studies, and general consulting
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services. Present engagements inciude work throughout the United States and numerous
foreign countries. Including professionals assigned to affiliated companies, Black &

Veatch currently employs approximately 10,000 people.
HAVE YOU PREVIOUSLY APPEARED AS AN EXPERT WITNESS?

Yes, [ have. T have presented expert witness testimony before this Commission on
several occasions, including addressing the issue of the life span of coal-fired power
plants in Ameren Missouri's 2010 rate case, File No. ER-2010-0036. I have also testified
before the Federal Energy Regulatory Commission (“FERC”) and regulatory bodies in
the states of Colorado, Illinois, Indiana, Towa, Kansas, Minnesota, New Mexico, New
York, Pennsylvania, North Carolina, South Carolina, Texas, Utah, and Vermont. I have
also presented expert witness testimony before District Courts in Colorado, Iowa, Kansas,
Missouri, and Nebraska and before Courts of Condemnation in lowa and Nebraska. I

have also served as a special advisor to the Connecticut Department of Public Utility

Control.

INTRODUCTION

FOR WHOM ARE YOU TESTIFYING IN THIS MATTER?

1 am testifying on behalf of Union Electric Company d/b/a Ameren Missouri (“Ameren

Missouri” or “Company”).
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Q.

A.

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY?

The purpose of my direct testimony is to sponsor the May 2014 Black & Veatch report
titled Report on Life Expectancy of Coal-Fired Power Plants. A copy of this report is
included as Schedule LWL-1 in this case. This 2014 report represents an update to the
informed estimates set forth in Black & Veatch's July 2009 report of the same name.

In early 2009, Ameren Missouri asked Black & Veatch to devclop informed estimates
of retirement dates (life span) for its four coal-fired, stcam-generating stations located in
the St. Louis area. The study and report were prepared under my supervision and
direction. The resulting July 2009 report, titled Report on Life Expectancy of Coal-Fired
Power Plants, was subsequently identified as Schedule LWIL-E1 to my direct testimony
in File No. ER-2010-0036. I understand that Ameren Missouri witness John Spanos
relies on the life spans resulting from my estimated retirement dates set forth in Schedule

LWL-1 in developing his recommended depreciation rates.

WHY DID THE COMPANY REQUEST THAT BLACK & VEATCH UPDATE

THE JULY 2009 REPORT?

The Company informed me that it desired to update the prior report in order to reflect
more cuirent information regarding environmental requirements, technology, and
reserves than was reflected in the prior study and the resulting retirement dates found

reasonable by the Commission in File No. ER-2010-0036.
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Q.

WHAT INFORMATION DID YOU CONSIDER IN DEVELOPING YOUR

ESTIMATED RETIREMENT DATES?

As more fully discussed in Schedule LWL-1, the retirement dates that I estimate are

based on consideration of*

1)

2)

4)

5)

6)

7)

9)

10)

Ameren Missouri’s actual historical interim and final retirement experience,
Ameren Missouri’s planned capital expenditures and the implication of capital
projects on plant remaining life,

Age at retirement of coal-fired plants actually retired in the United States,
Publicly available information regarding the age of coal-fired plants currently in
service in the United States,

Publicly available information regarding the life span of coal-fired plants which
underlie depreciation expense rates used by utilities in 26 states,

Publicly available information regarding the retirement dates of coal-fired plants
that are used to prepare integrated resource plans in 26 states,

General engineering considerations relating to design life and factors Jeading to
the failure of major plant components and ultimately to the retirement of coal-
fired generating stations,

Implications of existing and contemplated environmental requirements on coal-
fired generating plants in general, and on Ameren Missouri plants specifically,
An assessment of the existing condition of Ameren Missouri’s plants,
Allowance for a reasonable period over which to recover capital costs incident

to the addition of scrubbers at the Sioux Plant,
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11)  Allowance for a reasonable period over which to recover capital costs incident
to the expected addition of scrubbers at the Labadie or Rush Island Plants, in the
event the Company is required to add scrubbers on two units at one of these
plants,

12)  The planned retirement of the Company’s Meramec Plant by 2022 as discussed
in the Company’s draft 2014 Integrated Resource Plan (“IRP”), and

13)  The practical consideration of the need for the orderly replacement of capacity

when large blocks of base load capacity are retired.

Q. BASED ON CONSIDERATION OF THESE FACTORS, WHAT CONCI.USIONS

DO YOU REACH?

A. As more fully discussed in Schedule LWL-1, [ estimate that based on consideration of the
above factors, the Company will retire its existing coal-fired plants during the 23-year
period beginning in 2022 and ending in 2045. At retirement, the plants’ ages will range
from 65 to 70 years. The age of the individual generating units will range from 61 to 70
years at retirement.

The above dates include adjustment to accommodate the orderly replacement of

capacity retired. Specifically, T extended the estimated retirement dates of Rush Island

Units 1 and 2 by 3 years.

Q. HOW DO YOU ORGANIZE THE BALANCE OF YOUR TESTIMONY?

A. Following this introduction, T have organized my testimony into the following sections:
1) Description of Ameren Missouri’s existing coal-fired fleet
2) General condition of Ameren Missouri’s plants
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3) Historical retirements

4) Implications of and need for capital expenditures
5) Life span used by other utilities

6) Implication of need to replace retired capacity

7} Final estimated retirement dates

AMEREN MISSOURT’S EXISTING COAL-FIRED FLEET

WHAT AMEREN MISSOURI PLANTS DID YOU CONSIDER IN YOUR

STUDIES?

The plants T studied comprise Ameren Missouri’s regulated coal-fired fleet. These plants
include the Meramec, Sioux, Labadie, and Rush Island Energy Centers, The combined,
installed capacity of these four plants is nominally 5,650 MW, with commercial operation
dates ranging from 1953 through 1977. The primary fuel used by these plants is low
sulfur coal shipped by rail from the Powder River Basin in Wyoming,

Table 2.1 of Schedule LWI.-1 shows unit operating characteristics of these four
plants. As I show, with the exception of Labadie, each plant has a total nameplate
capacity of about 1,000 MW (923 to 1,242 MW). The Meramec Plant consists of four
relatively small units (137.5 to 359 MW); whereas the Sioux and Rush Island plants each
consist of two relatively large units (549.7 to 621 MW). The Labadie Plant on the other

hand consists of four relatively large units (573.7 to 621 MW). The larger umits have a

full load heat rate ranging from about "_"" BTU per kWh. For the

¥ BTU per kWh.

smaller units the heat rates range from about ** S

NP
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PLANT CONDITION

HOW DID YOU ASSESS THE CONDITION OF AMEREN MISSOURID’S

PLANTS?

To assess the condition of Ameren Missouri’s plants, in November and December 2014,
Black and Veatch engineers visited each of the plants. During these plant visits, we
conducted a walk down of each unit to observe the condition of the structures, systems,
and cquipment, and met with and interviewed plant personnel regarding capital
improvements, maintenance and operating procedures. In addition, we requested of plant
and corporate engineering personnel certain technical data, which we subsequently
reviewed and evaluated. Based on our review and assessment, we conclude that the
current condition of Ameren Missouri’s plants is good relative to the respective ages of
the plants. DBased on these assessments, with continued maintenance and capital
expenditures, we believe that, with the exception of the Meramec Plant, economic

factors, not physical limitations, will likely drive retirement decisions.’

HISTORICAL RETIREMENTS

DID YOU CONSIDER AMERFEN MISSOURT'S RETIREMENT HISTORY IN

YOUR DETERMINATION OF RETIREMENT DATES?

[ gave some consideration to Ameren Missouri’s actual retirement history in my

determination of the probable life for each unit. In this regard, I relied on the Iowa Curve

! We believe that a combination of economic and physical Hmitations are the drivers behind the planned
retirement of the Meramec Plant by 2022,
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and average service life for each steam production account based on Ameren Missouri’s
complete retirement (interim and final) history developed by Company witness John
Wiedmayer in File No. ER-2010-0036. With the mortality distribution, average service
life and age of each unit, I determined the probable life, probable remaining life, and
resulting retirement date of each unit. I developed the probable life for each unit based
on the probable life of the investment reported in each account weighted by the
outstanding balance at December 31, 2008. 1 developed the probable life for each plant
based on the capacity weighted probable life of the units in service.

In Table 3-1 of Schedule LWL-1, T show the mortality distributions and average
service lives that Mr. Wiedmayer provided me. 1 also show the probable life by account
and unit based on that mortality distribution, average service life, and age. Consideration
of the existing age of the individual units and the Company’s actual retirement history by
itself would suggest a probable life of the four plants would be within a range from 54 to
62 years and would suggest resulting retirement dates ranging from the year 2020 to
2030. However, consideration of this data was only a starting point, particularly given

the limited final retirement data available for Ameren Missouri’s plants.

HAVE YOU UPDATED THI. ANALYSIS CONDUCTED IN 20609 TO REFLECT

MORE RECENT DATA?

No, I didn’t believe it was necessary to do so. Instead, I have relied on the actuarial
analysis conducted by Mr. Wiedmayer in 2009 based on retirements through
December 31, 2008. Since Ameren Missouri has not retired any coal-fired generating

units since the time of the prior study, I do not believe that the results of an updated study
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would be particularly meaningful beyond the results of the earlier analysis conducted in

2009,

CAPITAL EXPENDITURES

WHAT ARE THE IMPLICATIONS OF CAPITAL EXPENDITURES ON PLANT
LIFE?

Capital expenditures and continuing maintenance are integral to the continued operation
of a power plant and are routine in the industry. Without ongoing capital expenditures, a
plant will become increasingly less reliable and ultimately cannot operate. In addition,
especially for coal-fired plants, major capital expenditures for environmental compliance
are expected to occur perhaps more than once over the life of a particular plant. These
environmental projects are beyond the routine capital expenditures that may be required
for reliable plant operation.

Ameren Missouri’s planned capital expenditures, as set forth in the Company’s draft
IRP documents, include the addition of scrubbers at either the Labadie or Rush Island
Energy Centers,? only if they are required. The addition of scrubbers (if required) at
Labadie or Rush Island plant would represent extraordinary capital outlays. 1believe that
the magnitude of these outlays will require an adequate period over which to recover such
expenditures. As a result, I include allowance for a reasonable timeframe for Ameren

Missouri to recover its investment in these extraordinary environmental projects. Based

&\ hough the Company shows in the reference case of its 2014 draft IRP, the addition of scrubbers at its
Meramec plant (Units 3 and 4), the Company currently plans to retire the plant in lien of making this
uneconotmic investment,

10
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on the magnitude of the cost of adding scrubbers, 1 believe that realistically, recovery
over nominally 20 years is reasonable. 1 therefore reflect consideration of the
implications if the Company is required to add scrubbers by adjusting the remaining life
indicated by my retirement analysis to not less than 20 years at the time of possible
installation® of the environmental projects. My recommended final retirement dates
allow a minimum 20 year recovery period for major environmental projects.

In Table 3-3 of Schedule LWL-1, I show how 1 explicitly consider the recovery of

these extraordinary capital expenditures in my estimated retirement dates.

Q. DOESN'T AMEREN MISSOURI SHOW, IN ITS 2014 DRAFT INTEGRATED

RESOURCE PLAN, THE ADDITION OF SCRUBBERS TO MERAMEC UNITS 3

AND 4?

A. Yes, in its reference case the Company's draft 2014 IRP reflects the timing of the addition
of scrubbers to Units 3 and 4 at the Meramec Energy Center at an estimated cost $383
million ($591/kW) in the 2019 to 2025 time frame. The economics of investing nearly
$400 million in generating capacity that at the time (assuming a 2022 in service date for
the scrubber) will be over 60 years old is questionable at best. Therefore, consistent with
the Company's plan, T assume that the Company will retire the Meramec Energy Center

by 2022 in order to avoid this uneconomic investment.*

3 I have made the assumption that if the Company is required to install scrubbers, the installation will be
made to Units 3 and 4 of the Labadie Plant, as the Company currently expects. For the Labadie Plant, |
relied on the Company’s draft IRP for the tinting of thesce capiial additions, if the Company is required to
add scrubbers.

4 See Page 4 of Schedule LWL-1 for a more detailed discussion of historical and forecast capital
expenditures at the Meramec Plant.

11
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OTHER UTILITIES

Q. HOW DID YOU EVALUATE THE LIFE SPANS USED BY OTHER UTILITIES?

A. I consider the life spans used by other utilities as a benchmark or test of the
reasonableness of my informed estimated plant lives. In researching publically available
depreciation studies and IRP filings in 26 states, [ found the average age at retirement
used by other utilities for coal-fired power plants is 57 years. The median age is 59
years.

The life spans used by other utilities in depreciation studies and IRPs exceed the
average and median age at retirement of coal-fired power plants that have been retired in

the U.S. In researching Velocity Suite® data, I found that the average and median age of

10

I

12

13

all retired coal-fired power plants in the U.S. is 46 years.
Given the 57-year life span used by other utilities and the 46-year life span actually

experienced, the plant lives [ estimate for Ameren Missouri — all of which are longer than

those life spans -- are reasonable and conservative.

% The Ventyx Velocity Suite Database (EV Power) is a comprehensive database of North American power
markets. Included in EV Power is information regarding the ownership, operating costs, in-service date,
capacity, and a wealth of other information regarding individual generating stations (units) in North
America. Velocity Suite is available to subscribers on-line and is a product offered by Ventyx, a company
that employs about 1,200 people.

12
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CAPACITY REPLACEMENT

HOW DID YOU EVALUATE WHETHER YOUR INDICATED RETIREMENT

DATES WILL PERMIT THE ORDERLY REPLACEMENT OF RETIRED

CAPACITY?

I factored into my final retirement date estimates consideration of the replacement
capacity that Ameren Missouri will need as it retires its pl:«mts.6 I developed a timeline
assuming that retired coal-fired base load generation would be replaced with gas-fired,
combined-cycle generation with a 52-month planning and construction schedule and a
staged approach for replacing capacity where two units are constructed at a time with no
other overlap in new plant construction. To accommodate this construction timeline, I
extended the estimated final retirement date of Rush Island by three years.

My estimated retirement dates are based on the assumption that Ameren Missouri will
do whatever is necessary to continue to operate the Rush Island plant beyond its
estimated final retirement so as to have available adequate system capacity to provide
safe and reliable electric service to its native customer base. This extended operation

may be as a standby, peaking, or something other than as a base load resource.

IN THE JULY 2009 REPORT DID YOU ASSUME THAT COAL-FIRED BASE
LOAD CAPACITY WOULD BE REPLACED WITH GAS-FIRED, COMBINED-

CYCLE GENERATION?

No, I did not. In the 2009 report, I assumed that coal-fired base load capacity would be

replaced with coal-fired generation. When preparing the 2009 report, I considered

6 Lo . . . .
As shown in its 2014 draft IRP, Ameren Missouri currently forecasts that it will have adequate resouvrces
to meet reserve requirements in the event the Meramec Plant is retired,

13
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assuming capacity would be replaced with gas-fired, combined-cycle generation but in
order to be conservative and to reflect that based on market conditions at that time,
replacement of the capacity could be with coal-fired generation, I assumed replacement
with coal-fired generation. Since the time the 2009 report was prepared, I believe that an
assumption of replacing capacity with coal-fired generation has become increasingly
unreasonable, given the cost and environmental advantages of gas-fired, combined-cycle

generation in today's energy markets.

ESTIMATED RETIREMENT DATES

Q. WHAT RETIREMENT DATES DO YOU ESTIMATE?

A. As I show in Table 1-1 of Schedule LWL-1, [ estimate the following final retirement
dates:
Meramec 2022
Sioux 2033

Labadie - Units 1 and 2 2036

Labadie - Units 3 and 4 2042

Rush Island 2045

My final retirement date estimates consider Ameren Missouri’s specific retirement
history, Ameren Missouri’s planned capital improvements, industry accepted life span
forecasts for comparable facilities, the retirement experience of plaﬁts throughout the

U.S., a viable plan for timely replacement of Ameren Missouri’s retired capacity, and

14
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Ameren Missouri’s decision to retire its Meramec Plant by 2022 as discussed in the

Company’s draft IRP documents,

Q. DOES THIS CONCLUDE YOUR PREPARED DIRECT TESTIMONY?

A. Yes, it does.

15
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Disclaimer

Black & Veatch Corporation (Black & Veatch) prepared this report for Ameren Missouri in May
2014 based on information available and conditions prevailing at that time. Any changes in that
information or prevailing conditions may affect the conclusions, recommendations, assumptions,
and forecasts set forth in this report. Black & Veatch makes no warranty, express or implied,
regarding the reasonableness of any information, recommendation, or forecast set forth herein
under any conditions other than those assumed in making such projections. Black & Veatch
understands that Ameren Missouri has not made any final definitive decisions regarding the
retirement of any of the plants addressed in this report. Black & Veatch’s opinions are based on its
professional engineering judgment of the estimated useful life of each plant for use in Ameren

Missouri’s depreciation analysis.

BLACK & VEATCH | Disclaimer
SCHEDULE tWL-1
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1 Executive Summary

In this report we provide informed estimates of the retirement dates for the four Union Electric
Company d/b/a Ameren Missouri (Ameren Missouri or Company) coal-fired power plants. We base
our estimated retirement dates on Ameren Missouri’s actual retirement history, our assessment of
the plants’ current condition, our understanding of planned routine capital expenditures, life spans
of other US coal plants, and engineering and environmental compliance considerations. This report
builds upon the Black & Veatch'’s July 2009 report for Ameren Missouri (f/k/a AmerenUE) titled
Report on Life Expectancy of Coal-Fired Power Plants.

The most important factor in determining the depreciation rate for unit property is the informed
estimate of the final retirement date. In forecasting final retirement dates for Ameren Missouri's
coal-fired plants we consider actuarial analysis of historical experience of the interim and final
retirements of Ameren Missouri’s coal-fired generating facilities, planned routine capital additions,
the age at retirement of plants retired in the US, expected ages at retirement for comparable plants
in the US, the current condition of Ameren Missouri’s plants, and engineering and environmental
considerations. Our condition assessments are based on site visits, interviews with key operating
personnel at each plant, and discussions with engineering and other professionals. The four plants
addressed in this report are the Meramec Energy Center, the Sioux Energy Center, the Labadie
Energy Center, and the Rush Island Energy Center.

In addition to the above, as we did in our July 2009 report, we reflect consideration of the timing of
capacity requirements incident to the orderly construction of capacity required to replace capacity
retired.

1.1 OVERVIEW OF STUDY

As was the case for our July 2009 report, we understand our report and informed estimates will be
considered by Ameren Missouri’s depreciation rate consultants in their recommendation of
appropriate depreciation rates for the four plants. Our study of final retirement dates for Ameren
Missouri’s coal-fired plants includes:

# Consideration of plant life based on the 2009 actuarial analysis of Ameren Missouri’s continuing
property records for its coai-fired power plants

# Consideration of the planned routine capital expenditures at the plants and their implication on
plant remaining life

# The age at retirement of US plants which have been retired

it The life span of comparable plants located in the western US used in depreciation studies and
forecast in Integrated Resource Plans {IRPs)

“t Engineering considerations supporting the design life of major power plant components
i¢ Environmental considerations affecting the remaining life of coal fired power plants

B Onsite plant condition assessment
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1.2 FINDINGS AND CONCLUSIONS

Ameren Missouri owns and operates four coal-fired power plants in the state of Missouri, having a
combined installed capacity of nominally 5,650 MW. These plants began commercial operations
between 1953 and 1977. Based on our life span estimate, and giving consideration to the orderly
replacement of retired capacity, we forecast Ameren Missouri will retire its four coal-fired plants
over the 23 year period 2022 through 2045. Unit ages at final retirement are forecast to range from
nominally 61 to 70 years. For Ameren Missouri’s plants to achieve these lives, Ameren Missouri

must invest capital expenditures in the interim years.

We base our final retirement dates on consideration of a number factors and assumptions
including:

# Actuarial analysis conducted in 2009 of Ameren Missouri’s actual retirements of its coal-fired
power plant investment. This analysis indicates the probable lives (in 2009):

@ of Ameren Missouri’s units ranges from 54 to 65 years
s for the largest account (312, Boilers) ranges from 54 to 62 years
# Planned capital expenditures especially those related to environmental expenditures:

¢ Over the next five years, Ameren Missouri expects to spend approximately $860 million {$172
million per year) on capital projects at the four plants of which only about 6 percent is
expected to be expended at the Meramec plant, which accounts for about 16 percent of the

Company's coal-fired generating capacity.
» Approximately 40% of the $860 million budgeted relates to environmental projects!
# Available data regarding life spans realized and anticipated by plants operated by other utilities2:

« The average age at retirement used in depreciation studies, Integrated Resource Plan (IRP})
filings, and reflecting Ventyx Velocity Suite Online (Velocity Suite) EV Power database
information is 57.4 years, with a median age of 59.3 years

= The average reported age at retirement of all retired coal-fired units in the US is 46.1 years
with a median of 46.1 years

= The average age of currently operating coal-fired units is 43.2 years with a median age of 44.5

years

! This levet of capital expenditures assumes that no new major environmental initiatives will require extensive modifications
{e.g. the addition of scrubbers at Labadie and/or Rush Island) to any of the four plants.

? For the purpose of this report we generally refer to the owners and/or operators of coal-fired generating stations as utilities,
even though we recognize that not all coal-fired generating stations are owned and operated by regulated utilities.
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# Existing and contemplated environmental regulations:

= The locations of Ameren Missouri’s plants are classified as non-attainment areas for 8-hour
ozone and PM2.5 pollutants3, meaning these areas currently do not meet National Ambient Air

Quality Standards

» Additional environmental controls will likely be imposed on the electric generating industry
(and the Company’s plants) aimed at limiting greenhouse gas and other emissions, as well as
envirommental impacts associated with intake structures and the disposal of waste produced

by the combustion of coal

s Future environmental compliance costs will likely contribute to economic decisions regarding
retirement of the coal-fired plants

% Engineering principles:

& Due to high temperature creep rupture and high pressure creep fatigue failure, many of the
high temperature and high pressure components of the boiler and steam systems have a finite
design life and can fail after 20 to 40 years of operation and sometimes more frequently. It is
routine for utilities to replace such components when and as they fail

# Onsite plant condition investigations:

s The current condition of Ameren Missouri’s plants is generally good relative to the respective
ages of the plants, although Sioux plant faces some challenges with regard to plant operations

# The Meramec plant will increasingly face challenges as it continues to age. The challenges
include:

@

Safety considerations as plant compoenents age and wear, This is of special concern with
respect to high pressure piping. Ameren Missouri is having a safety assessment of the plant
done by an engineering contractor. Ameren Missouri plans to fund maintenance and capital
expenditures necessary to maintain the safe operation of the plant.

The availahility of spare and replacement parts, The plant has experienced some difficulty in
obtaining some replacement parts through traditional suppliers.

Increasing unit cost of maintenance and reduced reliability. As the plant continues its
operation as a cycling plant, Ameren Missouri has reduced maintenance and capital
expenditures for Meramec due to the age of the plant and planned retirement in 202Z.

Environmental constraints, especially with respect to the plant’s inability to meet one-hour
sulfur dioxide emissions standards and the cost of compliance relative to the plant’s small

size and age.

» With continued maintenance and capital expenditures, economic factors will likely drive
retirement decisions, not physical limitations

3 In the December 5“’, 2013 Missouri Air Conservation Commission Adoption of the Missouri Department of Natural Resources
Recommendation for Area Boundary Designations for the 2012 Annual Fine Particulate Matter National Ambient Air Quality
Standard, the State of Missouri recommends each county in the State for designation as attainment/unclassifiable under the

2012 Annual PM2.5 NAAQS.
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# The retirement of the Company’s Meramec Plant in 2022 as discussed above and in the
Company'’s Integrated Resource Plan (“IRP”) and Environmental Compliance Plan (“"ECP”)

In our 2009 report, we found the life span of the four plants to average 56 years+. For the purpose
of that report, we recommended an average life span of 68 years®. We increased the nominal life
span by 12 years (over 18 percent) to be conservative and recognize:

# The good condition of the plants relative to their ages and planned operations.

# The period required to recover the capital investment if the Company is required to install Flue
Gas Desulfurization (scrubbers or FGD) emissions control equipment at its Labadie or Rush
Island Energy Centers in response to various environmental regutations that are currently
pending or may be promulgated in the coming years

i The period required to recover the capital investment incurred by the Company in installing
scrubbers at its Sioux Energy Center in 2010

# Accommodation of the orderly and reasonable replacement of capacity retired

Our informed estimates of the final retirement dates for Ameren Missouri’s coal-fired power plants
are summarized in Table 1-1. In forecasting these dates, we conclude an appropriate nominat life
expectancy of the Ameren Missouri coal plants is 65 years. As in our July 2009 report we reviewed
the resulting retirement schedule and adjusted certain dates to allow for the timely replacement of
capacity retired. In Figure 3-1 we demonstrate the viability of the retirement schedule we are
recommending in this report. We base capacity replacement on a 36-month construction schedule
(52 months including permitting} for new gas-fired combined cycle generationt, We show in
Figure 3-1, over the 23 year retirement period there is miniimal concurrent construction required
for the replacement capacity.

* Black & Veatch 2009 report Table 3-3:

Average Age of AmerenUE plants 38.89 yrs

Expected Remaining Life 17.58 yrs

Life Span 56.47 yrs
® Black & Veatch 2009 report Table 3-5, corrected to reflect that Column J of Table 3-5 overstated age at final retirement by one
year.
® For the purpose of our 2009 report, we assumed replacement of base capacity with new coal-fired steam generating capacity.
In this report, we have assumed base capacity will be replaced with new gas-fired combustion turbine combined cycle capacity.
Our current assumption is consistent with Ameren Missouri’s draft 2014 1RP.
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Table 1-1 Final Retirement Date Summary

(Al i8] [ (D] [E] 3] (Gl H]
tine Final Retirement
No.| Plant | Unit | capacity |in-Service] 2009 Report | 2014 Report
MW Date Date  Age-Y¥rs Year Age-Yrs
1 Meramec 1 137.5 May-53 Sep-22 69.3 Sep-22 69.3
2 Meramec 2 1375 Jul-54 Sep-22 68.2 Sep-22 68.2
3 Meramec 3 289.0 Jan-59 Sep-22 63.7 Sep-22 63.7
4  Meramec 4 353.0 hul-61 Sep-22 61.2 Sep-22 61.2
S Sioux 1 549.7 May-67  Sep-33 66.3 Sep-33 66.3
6 Sioux 2 549.7 May-68  Sep-33 65.3 Sep-33 65.3
7 Labadie i 573.7 Jun-70 Sep-42 72.3 Sep-36 66.3
8 Labadie 2 573.7 hun-71 Sep-42 713 Sep-36 65.3
9 Labadie 3 621.0 Aug-72  Sep-38& 66.1 Sep-42 70.1
10 Labadie 4 621.0 Aug-73  Sep-38 65.1 Sep-42 69.1
11 Rush island 1 621.0 Mar-76  Sep-46 70.5 Sep-45 69.5
12 Rush Island 2 621.0 Mar-77 Sep-46 63,5 Sep-45 68.5
13 Total 5,654
14 MW Weighted Average 67.6 67.1
15 Minimum May-53  Sep-22 61.2 Sep-22 61.2
16 Maximum Mar-77  Sep-46 723 Sep-45 70.1

The principal factors that contribute to differences between the estimated final retirement dates
recommended in this report and the dates set forth in our 2009 report are:

# In our 2009 report, we assumed that the coal-fired generation capacity retired would be replaced
by coal-fired generation. In this report we assume that coal-fired generation capacity will be
replaced by gas-fired combined-cycle generation.

# In our 2009 report, consistent with the Company's then current IRP, we assumed that if
scrubbers were required at the Labadie and Rush Island Energy Centers they would be added to
all six units between 2016 and 2020, In this report, we assume that if scrubbers are required they
will be added in 2022 and then only to Labadie Units 3 and 4,

Our research of publicly available depreciation information related to coal fired unitlifespans
shows that, on average, our estimated retirement dates are conservative from a cost recovery
perspective. Our recommended average age at retirement for Ameren Missouri's coal-fired
generating capacity of 67.1 yeai's exceeds the average age found in IRP filings by 10 years, and
exceeds the average age of units actually retired by 22 years.

Our estimated retirement dates result in units retiring at nominally the age of 61 to 70 years. To
achieve the plant lives set forth in Table 1-1 we and Ameren Missouri recognize that capital
expenditures will be required and that as plants age, the level of capital expenditures may increase
above the Company’s current forecast of about $175 million per year {approximately 4.5 percent of
original cost) over the next five years,
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2 Introduction and Qualifications

2.1 PURPOSE

The purpose of this report is to provide informed estimates of future retirement dates for Ameren
Missouri’s coal-fired generating plants at its Meramec, Sioux, Labadie, and Rush Island Energy
Centers. Our report analyzes and presents industry experience with coal-fired plant lives,
engineering and environmental factors that affect plant life, and sets forth a capital expenditure and
construction plan to replace the retired capacity over a period spanning more than two decades.

2.2 SCOPE

In this report, we estiimate retirement dates for four Union Electric Company d/b/a Ameren
Missouri {Ameren Missouri or Company) coal-fired plants consistent with our understanding of the
current condition, planned capital projects, engineering, and environmental compliance
considerations for the plants and for coal-fired plants generally. In addition, we consider the age of
plants that have been retired and the reported life expectancies of operating plants where
information is pubtically available. Our condition assessments are based on site visits, interviews
with key operating personnel at each plant, and discussions with engineering and other
professionals.

We understand our report and informed estimates will be considered by Ameren Missouri’s
depreciation rate consultants in their recommendation of appropriate depreciation rates for the
four plants. We include in the report:

# A discussion of remaining life and end of plant life in the determination of power plant (unit
property) depreciation rates,

# A discussion of plant life based on actuarial analysis of Ameren Missouri’s continuing property
records for its coal-fired power plants,

¥ A discussion of the planned capital projects at the plants and their implication on plant remaining
life,

% A discussion of plant lives based on the age at retirement of plants retired throughout the US,

# A discussion of plant lives based a survey of utility depreciation studies and Integrated Resource
Plans (IRP) for plants in 26 US states,

# A discussion of engineering considerations supporting the design life of power plants,

# A discussion of environmental considerations affecting the remaining life of coal-fired power
plants, and

# A discussion of our plant site visits.

2.3 SUBJECT PLANTS

Ameren Missouri owns and operates four coal-fired energy centers in the State of Missouri. These
plants have a combined installed capacity of nominally 5,650 MW, and began commercial operation
during the 24-year period between 1953 and 1977. The plants all currently burn low sulfur coal
shipped by rail from the Powder River Basin in Wyoming {PRB}. We summarize the unit operating
characteristics of Ameren Missouri’s coal-fired plants in Table 2-1.
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Table 2-1 Unit Operating Characteristics

Coal Fired Steam Generating Units
Unit Qperating Characteristics
December 2013

{A] [B] [c] (0] [€] [F] [6] [Hi [ t {x
Line Nameplate [ Heat Rate | Weighted Average Fuel and O&M Costs I l |
No. | Energy Center | Unit l Capacity | Fullload | Average |  Fuel | variable | Fixed | In-Service Age Supercritical
MW BTU/kWh B8TU/kWh S/MWh 5/MWHR SIRW-yr Years
1 Meramec 1 137,50 11,562.00 12,171.00 19.51 1.50 3r.2 May-53 60.63 N
2 Meramec 2 137.50 11,680.00 12,255.00 19.51 1.50 37.21 Jul-54 5%.46 N
3 teramec 3 289.00 9,997.00 10,300.00 19.51 1.50 37.21 Jan-59 54.96 N
4 Meramec 4 359.00 10,720.00 10,9201.00 19.51 1.50 37.21 Jul-61 5246 N
5 Sioux 1 549,70 9,638.00 10,381.00 21.43 1.53 3446 May-67 46.63 Y
6 Siaux 2 549.70 9,666.00 10,220.00 21.43 1.53 34.46 hay-£8 45.63 Y
7 Labadie 1 573.70: 5,893.00 10,136.00 15.54 0.61 17.13 Jun-70 43.54 N
8 Labadie P4 573.70 9,517.00 10,643.00 15.54 0.61 17.13 Jun-71 42.54 N
9 Labadie 3 621.00 9,722,040 9,882.00 15.54 0.61 17.13 Aug-72 41,38 N
10  Llabadie 4 621.00 10,108.00 10,219.00 15.54 0.61 17.13 Aug-73 40.38 N
il  Rush Istand i £21.00 9,297,040 9,798.00 18.71 0.80 2141 Mar-76 372.79 N
12 Rush Island 2 521.00 9,496.00 9,858.00 1871 0.80 21,41 Mar-77 36.79 N
13 Total / MW Weighted 5,653.80 9,886.21 10,291.95 18.03 0.98 24.72 43.84
14 Recap / MW Weighted
15 KMeramec 923.00 10,762.07 11,103.68 19.51 1.50 37.21 55.50
i6 Sioux 1,089.40 9,652.00 10,300.50 1143 1.53 34.46 46.13
17 Labadie 2,389.40 9,910,290 10,213.29 15.54 Q.61 17.13 41,92
18 Rush Island 1,242.00 9,356.50 9,828.00 1871 0.30 2t.41 37.29
19 Notes:
20 Reference - Velocity Suite Database
21 All plants and units use sub bituminous coal (Powder River Basin, PRB) as the primary fuel

The Velocity Suite EV Power database {EV Power) used in this report is a comprehensive database
of North American power markets. Included in EV Power is information regarding the ownership,
operating costs, in-service date, capacity, and a wealth of other information regarding individual
generating stations (units} in North America. Velocity Suite is available to subscribers on-line and is
a product offered by Ventyx, a company which employs approximately 900 people (as of 2010).

In Table 2-2 we show the current and planned emissions and environmental controls at each of
Ameren Missouri’s coal fired plants.”

T Again, for purposes of this report, we assume, consistent with the Company's draft 2014 Integrated Resource Plan, that
Armneren Missouri will be required to install scrubbers on Units 3 and 4 at the Labadie Energy Center in 2022,
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Table 2-2 Emissions and Environmental Controls

Coal Fired Steam Generating Units
Emissions and Envirormental Controls
December 2013

(A] (8] [c] (D} [E] IF] [6) [H] 0] n [K]

Emission Rates Emissian Controi Equipment
Line Nameplate
No. Energy Center Unit Capacity In-Service 502 NOX o2 Mercury 502 NOX Mercury
MW Ibs/BAMBLu  lbhs/MMBty bs/MMBtu  ib/Thtu

1 Meramec 1 137.50 hay-53 0.44 0.12 209.76 2.24 None LNBY 2016
2 Meramec 2 137.50 Jul-54 0.41 0.11 209.78 2.24 None LNBT 2016
3 Meramez 3 285.00 jan-59 042 0.17 209.76 239 Nene Nene 2016
4 Meramec 4 358.00 Jul-61 0.44 0.18 20%.76 3.27 Necne LNBT 2016
5 Sicux 1 549.70 May-67 0.11 0.26 20976 1.67 FGD 0A 2015
[ Sioux 2 549.70 May-63 0.12 0.24 209.76 1.67 FGD OA 2015
7 Labadie 1 573.70 Jun-70 0.56 ¢.10 200.76 7.05 None LNBT 2016
8 Labadie 2 573.70 Jun-71 0.56 0.10 209.76 1.05 None LNBT 2016
9 Lzbadie 3 621.00 Aug-72 0.58 0.10 209.76 7.05 2022 LN8T 2016
10 labadie 4 621.00 Aug-73 0.58 0.09 209.78 7.05 2022 LNBT 2016
11  Rushlsiand 1 621.00 Mar-76 0.56 0.08 209.75 575 None LNBT 2015
12 Rushsland 2 621.00 Mar-77 Q.56 0.08 200.76 5.75 Nene LNBT 2015
13 Total / MW \Weighted 5,653.80 0.46 0.13 209.76 5.01

14  Recap /MW Weighted

15 Meramec 923.00 0.43 0.16 209.76 2,69

16 Sioux 1,099.40 011 0.25 209.76 1.67

17 Labadie 2,385.40 Q.57 0.10 209.76 7.05

18 Rush Island 1,242,060 0.56 0.08 209.76 5.75

19 Notes

20 All plants and units are equipped with electrostatic precipitators

pas Columns [E], [F}, {G] - Velocity Suite Database

22 Cotumn [H] - Data provided by Ameren Missouri

23 Coluran [1] - 02 Control Equipment - Flue Gas Dasulfurization {FGD or Scrubbers)

24 The company does not plan to add scrubbers unless required to do so. The dates shown for Labidie 3 and 4 represent the Reference Case

25 set forth in the Company's 2014 Draft Environmental Compliance Plan in the event the Company is required to add scrubbers,

26 Column {}] - NOX Control Equipment

27 LNBT= Low Nox Buraer Technology

28 OA = Overfire Air {The Company's 2014 Draft Environmental Compliance Plan calls for the addition of SCR at Sioux in 2020)

29 Column [K] - Mercury Contro! Equipment - Activated Carban Injection {ACI)

2.4 QUALIFICATIONS

Black & Veatch is a leading global consulting, engineering, and construction company specializing in
infrastructure projects primarily in the areas of power generation and delivery, energy, water and
wastewater treatiment, telecommunications, and government facilities. With a staff of
approximately 10,000 professionals, Black & Veatch provides valuation, utility feasibility studies,
financial management, asset management, information technology, environmental and
management consulting services, conceptual and preliminary engineering services, engineering
design, procurement, and construction. The company was founded in 1915 and maintains more
than 100 offices worldwide. Black & Veatch is headquartered in Overland Park, Kansas and in 2013,
was ranked the 13 largest majority employee-owned company in the United States. Black & Veatch
was ranked 14t of the Top 500 Design Firms by Engineering News-Record, and ranked 3t in the
Top 25 in Power and 1stin the Top 25 in Fossil Fuel in 2013,
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Our client base includes investor owned, publicly owned, and cooperatively owned utilities,
customers of such utilities, and other entities involved in the energy, water, wastewater, and
telecommunications industries, as well as government agencies.
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3 Depreciation Considerations

For analysis purposes, depreciable property is typically classified into two groups, mass property
and unit property. Mass property represents relatively homogeneous property units that tend to be
retired individually. Meters, conduit, conductor, services, and line transformers are examples of
mass property. Conversely, unit property represents more heterogeneous property groups, which
by the nature of their interconnected/integrated operations, tends to be retired simultaneously, or
as a group. We normally consider power generation facilities for electric utilities as unit property.
Generally, utilities maintain detailed unit property data by physical location. Utilities typicaily
maintain mass property data on an aggregate level. For unit property, we typically define service
life based on life span.®

Depreciation of unit property requires an informed estimate of the final retirement date in order to
recover investment over the period of time the property is used to provide service to customers., A
group of property units that will retire concurrently, such as a generating plant, is known as a life
span group (unit property). A life span group is in contrast to a mass property group where
typically each unit of property is retired independently of the other units of property in the group,
and the units retire gradually over time.? For example, if a pole requires replacement, the single
pole can be retired without the entire pole line being retired from service, Mass property accounts
are depreciated based on an age distribution of survivors and retirement dispersion pattern. Life
span accounts are depreciated based on interim retirement dispersion and forecasted final
retirement dates.

3.1 GENERAL DEPRECIATION CONSIDERATIONS

“Life span property generally has the following characteristics:

Large individual units,

Forecasted overall life or estimated retirement date,
Units experience interim retirements, and

Future additions are integral part of initial installation.”*?

S W e

Coal-fired power plants consist of a large number of individual components which have a finite life
expectancy. These individual components are expected to fail and be replaced in order for the plant
to continue to provide reliable service. In addition, throughout a plant’s life the utility regularly
performs capital projects, including projects required to comply with regulatory requirements.
However, at some point in time these expenditures become so costly that the more prudent course
is to retire the entire plant and all of its many components. Additionally, there are practical
limitations on the life of a plant due to ever expanding environmental requirements and safety

considerations.

® Life span represents the period between the in service date and the date of retirement.

*In addition, unit property tends to occupy a relatively confined geographic area. Mass property, on the other hand, tends to
be much more geagraphically dispersed. For example, the costs of a coal-fired power plant may be confined within an area of
2,000 acres, whereas the costs of distribution poles may be confined within the entire service area of the utility of perhaps

100,000 square miles.
1% National Association of Regulatory Utility Coramissioners, “Public Utility Depreciation Practices,” 141, 1996
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The most important factor in determining the depreciation rate for unit property is the informed
estimate of the final retirement date. In estimating final retirement dates for Ameren Missouri’s
coal-fired plants we consider actuarial analysis of interim and final retirements of Ameren
Missouri's coal-fired generating facilities, planned capital expenditures, age distribution of plants
retired in the US, expected dates of retirement for comparable plants, the current condition of
Ameren Missouri's plants, and other factors explained below.

3.2 INTERIM AND FINAL RETIREMENTS — ACTUARIAL ANALYSIS

In preparing our 2009 report, at Ameren Missouri’s request, Gannett Fleming, Inc, Ameren
Missouri’s depreciation consultant, conducted an actuarial analysis of the Company’s coal-fired
steam production plant accounts, This analysis included all retirements, both interim and final. The
resulting average service lives and lowa curves for each steam production plant account are shown
in Table 3-1, reproduced from our July 2009 report. Knowing the current age of each unit, the
average service life (including final retirements of units no Jonger in service) of each account, and
the retirement dispersion (lowa curve) of each account, we determine the probable life for each
steam production plant account based on the age of each power plant unit. In Table 3-1 (Columns E
through I}, we show the probable life by account by unit for Ameren Missouri’s coal-fired fleet. To
forecast the probabile life of each unit, we weigh the probable life of the unit’s accounts by the
account’s surviving investment at December 31, 2008 (to be consistent with the data used in the
most recent depreciation analysis). We show this result in Table 3-1 (Column K). We calculate a
unit’s remaining life {Column L) as the probable life minus the current age.

We determine each plant’s average year of final retirement by first weighing the current age and
probable life by the capacity of the various units. We show in Table 3-1 lines 15 through 18 the
nameplate capacity (MW) weighted age (Column D) and probable life (Column K) for each plant. We
then calculate the plant’s remaining life as its probable life minus its age (Column 1}, We show the
indicated final retirement date for each plant in Table 3-1 (Column M}.

In this report, we have relied on the actuarial analysis conducted by Gannett Fleming for our July
2009 report, A more recent actuarial analysis was not available at the time this report was
prepared. Since Ameren Missouri has not retired any coal-fired generating units since the time of
the prior study, we do not believe that the results of an updated study would be particularly
meaningful beyond the results of the earlier analysis conducted in 2009.
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Table 3-1 Coal Fired Steam Generation Units Probable Life

Coal Fired Steam Generating Units
Prabable Life - Retirement Date

Oecember 2013
(Al ] [€] o] [E] [F] (6} (H] n (0] [K] [ [M]
Line Nameplate [ Probable Life [ Total Probable | Remaining | Indicated
[ No. Plant | Unit | Capacity | Age | 311 | 312 | 314 | 315 | 316 | Original Cost] Life Life Retirement I
MW Years Years Years Years Years Years 5 Years Years Year
1 lowa Curve R4 R15 a2 R2.5 RO.S
2 Average Service Life - Years 53 45 47 51 47
3 Meramec 1 137.50  60.63 61.50 65.00 64.10 65.40 71.70 64,89 4.26 Apr-18
4  Meramec 2 132.50  59.46 £1.00 64.75 63.90 64.20 71,10 64.59 5.13 Feb-19
5 Meramec 3 28900 5496 58.80 61,50 61.00 61.80 68.10 61.49 6.53 Jul-20
6 Meramec 4 359.00 52.46 57.90 60.00 60.00 60.70 66.80 60.13 767 Aug-21
7 Sioux i 549.70  46.63 56,70 57.40 56.50 58.70 64.30 57.40 1027 Qct-24
8  Sioux 2 54970 4563 56.40 57.20 56,10 5860  64.10 57.17 1154 Jul-25
9  Labadie 1 573.70 43,54 55.80 55.40 56.10 57.00 62.20 55.85 1231 Apr-26
10 lLabadie 2 573.70 4254 55.90 %5.30 55.70 56.90  62.00 55.69 13,15 Feb-27
11 Labadie 3 621.00 4138 55.30 54.90 55.10 5670 61,50 55.25 13.87 Nov-27
12 labadie 4 621.00 4038 55.10 54,70 54.7C 56.70 61.40 55,03 14.65 Aug-28
13 Rush Istand 1 621.00 37.79 53.90 53.60 53.10 55,90 60.20 53.77 15.98 Dec-29
14 Rush istand 2 621.00 3679 53,70 53.60 52.80 54.20 60.10 53.59 16.79 Oct-30
15 Total / MW Weighted 5,653.80 4394 55.95 56.30 56.03 57.70 62.99 56.47 12.53
16 Recap /MW Weighted
17 Meramec 923.00 55.50 56,18 61.92 61.50 62.3% £8.58 61.93 6.42 Jun-20
18  Sioux 1,099.40  46.13 56.55 57.30 56.30 58.65 64.20 57.28 11.16 Feb-25
19 Labadie 2,380.40 41,92 55.54 55.06 55.38 56.82 6176 55.44 1353 Jul-27
20 Rush Island 3,24200 37.29 53.80 53.60 52,95 55.05 60.15 53.68 16.39 May-30
21 Original Cost Investment - Balance & December 2008 - $ Million
22 *Meramec 39.82 415.49 83.43 43.1% 19.15 601.04
23 Sioux 36.43 392.05 99.34 34.54 10.34 572.69
24 Labadie £4.98 594.75 208.38 81.06 19.33 968.50
25 Rush Istand 53.51 385.04 136.99 37.97 11.30 625.71
26 Account 312,03 116.27 116.27
27 Common 1.96 36.98 3.13 0.02 42.09
28 Total 196.70 1,941.50 528,14 $99.84 60.15 2,926.31
29 Note:
30 Probable Life of Unit is Weighted Based on 2008 Original Cost [nvestment of the Plant, consistent with the data used in the probable life analysis

3.3 CAPITAL PROJECTS

Capital projects are an integral part of maintaining a coal-fired power plant, In the case of a coal-
fired power plant, investment in capital projects over the life of the plant can exceed one to four
times that of its original cost.1! The most significant future capital projects that Ameren Missouri
has budgeted for its coal-fired power plants are for environmental control. Ameren Missouri has
budgeted an average of $70 million annually on envirommental projects over the next five years.
This $70 million annual average amounts to nearly 41 percent of total average annual capital
expenditures budgeted for 2014 through 2018. We show in Table 3-2 Ameren Missouri’s five year
capital expenditure projection for its coal fired power plants.

1 Thus the total investment which must ultimately be recovered through depreciation for a plant that initially cost $100 million

may exceed $500 million.
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Table 3-2 Budgeted Capital Expenditures by Plant

(5600s)
[A] (8] [l (D] [E] (Fl 1G] [H] U

Line Annual Average Budget Annual Average

No. | Plant 2004-2008 | 2009-2013 2004 | 2015 } 2006 | 2017 | 2018 2014-2018
1 Meramec
2 Environmental 9,516 1,772 3,151 10,464 11,001 648 1,465 5,346
3 Other 27,361 13,738 3,793 3,310 5,740 3,613 8,407 4,973
4 Subtotal 36,877 15,510 6,945 13,773 16,740 4,261 9,872 10,318
5 Sioux
6  Eavironmental 56,793 67,367 6,826 7,316 1,102 1,169 26,164 8,516
7 Other 25,511 10,969 27,148 30,134 9,832 57,262 71,190 39,113
8 Subtotal 92,303 78,336 33,975 37,450 10,933 58,431 97,355 47,629
S  labadie

10 Environmental 2,023 26,158 94,306 65,978 30,746 1,380 22,986 43,079
11 Other 29,264 25,769 33,301 41,772 48,249 31,650 23,226 36,839
12 Subtotal 31,286 51,927 133,607 107,749 78,995 33,030 46,212 79,919

13 Rushisland

14 Environmental 1,948 4,322 10,761 5,220 23,738 24,588 2,983 13,458
15 Other 25,519 22,242 7,295 17,488 29,738 37,267 11,197 20,597
16 Subtotal 27,467 26,564 18,057 22,708 53,475 61,856 14,180 34,055
17 Total

18 Environmental 80,279 99,619 115,045 88,977 66,586 27,786 53,598 70,398
19 Other 107,655 72,718 77,538 52,703 93,558 129,792 114,020 101,522
20 Grand Totat 187,934 172,337 192,583 181,681 160,144 157,578 167,618 171,921

As shown above, except for the Meramec plant and capital additions at the Sioux plant related to
environmental initiatives, capital expenditures are budgeted to increase during the 2014-2018
period to levels substantially above the actual levels for the 2004-2013 period. However, capital
expenditures at the Meramec plant {environmental plus non environmental} during the 2009-2013
were 58 percent below the level recorded during the 2004-2008 period. Budgeted capital
expenditures for the 2014-2018 period are 33 percent below actual expenditures during the 2009-
2013 period. This drop in current and planned level of capital expenditures at the Meramec plant
indicates that the Company is investing to maintain the plant’s safety and reliability for the next few
years. The expenditure levels budgeted for the 2014-2018 period continue this pattern.

3.3.1  Environmental Projects

Completion of the scrubbers at the Sioux Energy Center in 2010 represents the final extraordinary
environmental project currently planned by the Company12. Ameren Missouri has no definitive
plans to install scrubbers at other plants unless required to do so. In the Company's draft 2014
Integrated Resource Plan (IRP), the Company has included in its planning scenario the addition (in
the 2019 to 2025 time frame} of scrubbers to Units 3 and 4 at the Labadie Energy Center. In order
to recognize the possibility that the Company may be required to expend the substantial amounts
to install scrubbers, we included consideration of the time required to recover the substantial

12 0f the $1.2 billion original cost investment at the Sioux Energy Center at 12/31/2013, approximately $600 million (50%)
relates to the 2010 scrubber addition.
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investment (estimated at $552 million, $442/kW) incident to the addition of scrubbers in 2022. By
so doing, we increased the estimated life span, which (all other factors equal} results in lower
depreciation rates.

The Company's draft 2014 IRP also reflects the timing of the addition of scrubbers to Units 3 and 4
at the Meramec Energy Center at an estimated cost $383 million ($591/kW} in the 2019 to 2025
time frame. The economics of investing nearly $400 million in generating capacity that at the time
(assuming a 2022 in service date for the scrubber) will be over 60 years old is questionable at best.
Therefore, for the purpose of this report, we assume that the Company will retire the Meramec
Energy Center in 2022 in order to avoid the uneconomic investment.

As in our June 2009 report, we consider the addition of significant environmental projects and the
impact of recovering the substantial investment of such projects over a reasonable period of time.
In Table 3-3 (Column G) we show the dates that Ameren Missouri forecasts in its reference case
scenario that projects will go into service if the Company is required to install scrubbers at Labadie.
We consider a reasonable timeframe for recovery of environmental investment of the magnitude
required to be nominally 20 years for planning purposes. To be conservative, we set the minimum
time for recovery of extra-ordinary environmental investment at 20 years. Table 3-3 (Column H)
shows the expected remaining life after consideration of the environmental investments at Sioux

and Labadie.

Table 3-3 Final Retirement Dates Considering Environmental Projects

Coal Fired Steam Generating Units
final Retirement Date Considering Envircnmental Projects

December 2013
[A] [8] (#] [D] [E] IF] Gl [+ U] U} [¥] 0] ™) [N]
Expected Expected Age at Recommendad
Line Hameplate Remaining | Enwironmental | RL After Probable Probabla Final Remaining | Age at Final
No. | Energy Center | Unit | Capacity | InService Age Life Praject Project | Retirement | Retirement | Life Span I Retirament I Life Retirement
MW Years Years Years Years Years Years

1 Meramec 1 13750  May-53 50,63 4.26 426 Apr-18 64,89 68.00 2022 8.71 69.34
2 Meramec 2 137.50 Jul-54 55.46 513 513 Feb-19 64,59 68.00 2022 8.71 68.17
3 Meramec 3 289.00 Jan-59 54.96 6.53 653 Jul-20 61.49 61.00 022 8.71 63.67
4  Meramec 4 359.00 Jul-61 52.46 767 767 Aug-21 60.13 61.00 2022 871 61.17
5 Sioux 1 549.70  May-67 46.63 10.37 Dec-10 16.92 Dec-30 £3.55 65.00 2033 19.71 6534
6  Sioux 2 549.70 May-68 4563 1154 Mov-10 16.84 HNov-30 6246 65.00 2033 19.71 65.34
7 labadie 1 573.70 Jun-78 4354 1231 1231 Apr-26 55.85 55.00 2036 22.71 66.25
B Labadie 2 573.70 Jun-71 42.54 13.15 13.15 Feb-27 55.70 65.00 2036 2271 £5.25
9 Lahagie 3 621.00  Aug-¥2 41.38 13.87 Oct-22 28.75 Ocr-42 70.13 6%.00 2042 28.71 7089
10 Labadie 4 621.00  Aug-73 4038 14.65 Oct-22 28,75 Oct-42 69.13 69.00 2042 28.71 £9.09
11 Rushisland 1 621.00  Mar-76 37.79 15.98 1598 Dec-29 53.78 65.00 2042 28.71 66.50
12 Rush Island 2 621,00 Mar-77 36.79 16.79 16.79 Get-30 53.59 65.00 2042 2871 55.50
13 Total / MW Weighted 5,654 4394 1253 16.83 60.77 65.57 22,48 66.41
14 Recap/ MW Welghted

15 #eramec 523.00 Juk61 5559 642 642 Avg-21 64.59 63.09 2022 8.71 64.21
16 Sigux 1,099.40  May-68 46.13 1i.16 16.88 De¢-30 6355 65.00 2033 19.71 65.84
17 Labadie 2,38940  Aug-73 41.92 13.53 2106 Oct-42 70.13 67.08 2035-2042 2583 67.75
18 Rush island 1,242.00 Mar-27 37.29 16.39 16.39 Oct-30 5378 65.00 2042 28.71 656.00
19 Referente:

20 Column [F] - Actuariat Analysis {Table 3-1}

21 Lines 15 through 13:

22 Cofumn {D] - Youngest Unit

23 Column [1] - Last Unit

24 Column [§] - Longest Living Unit

25 Note: Age at retirement of the lengest living unit does nat equal the age on the probable date of retirement.
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3.4 CONSIDERATION OF REPLACEMENT CAPACITY CONSTRUCTION SCHEDULE

In our June 2009 report we included consideration of the reasonableness of our estimated
retirement dates considering the need to replace capacity retired and the time and resources
required to construct and finance replacement capacity. Based on our evaluation, we concluded
that the unadjusted retirement dates did not realistically permit the orderly replacement of
capacity retired. Therefore, in consultation with Ameren Missouri we adjusted the retirement dates
we recommended based on the assumption that all capacity would be replaced by base load coal-
fired generation requiring a 90 month planning and construction schedule.

Current market conditions however, indicate that gas-fired combined cycle generation is a far more
reasonable assumption for the replacement of base load capacity for Ameren Missouri’s coal-fired
plants. Additionally, Ameren Missouri forecasts it will not require new capacity to replace the
capacity lost from its planned retirement of the Meramec Energy Center in 2022, since its capacity
is not required to meet Ameren Missouri’s reserve margin. We have therefore adjusted our
retirement date estimates to reflect a more practical schedule to replace the retired capacity of the
Labadie, Rush Island and Sioux Energy Centers with base load gas-fired generation. These adjusted
retirement dates are set forth in Table 3-4.

Table 3-4 Final Retirement Dates Adjusted for Replacement Schedule

Coal Fired Steam Generating Units

Final Retirement Date
(Adjusted to Accommodate Replacement Capacity Construction Schedule)

December 2013
{Al {B] [ | [F] [F] (9] [H) i 8]
Final Retirement Extension to
Adjusted for Accommodate
Line Nameglate Recarnmended Caonstruction Construction Remaining | Age at Final
No, | Energy Center | Unit Capacity In Service Age Final Retirement Schedule Schedule Life Retirement
MW Years Years Years Years

1  Meramec 1 137.50 May-53 60.63 2022 2022 - 8.71 69.34
2 Meramec 2 137.50 Jul-54 59.46 2022 2022 - 8.71 68.17
3 Meramec 3 289.00 lan-59 54,96 2022 2022 - 8.71 63.67
4 Meramec 4 359.00 Jul-61 52.46 2022 2022 - 8.71 61.17
5 Sioux i 549.70 May-67 46.63 2033 2033 - 19.71 66.34
6  Sioux 2 54970 May-68 45.63 2033 2033 - 19.71 B5.34
7  lLabadie 3 573.70 Jun-70 43.54 2036 2036 - 22,71 66.25
& Labadie 2 573.70 Hun-71 42.54 2036 2036 - 22.71 65.25
9 labadie 3 621.00 Aug-72 41.38 2042 2042 - 28.71 70.09
10 Labadie 4 621.00 Aug-73 40.38 2042 2042 - 28.71 £9.09
11 Rush Istand 1 621.00 Mar-76 37.79 2042 2045 3.00 3171 69.50
12 Rush Istand 2 621.00 Mar-77 36.79 2042 2045 3.00 31.71 68.50
13 Total / MW Weighted 5,653.80 43.54 23.13 67.07
14 Recap f MW Weighted
15 Meramec 923.00 Jul-61 55.50 2022 2022 - 8.71 64.21
16 Sioux 1,099.40 May-68 46,13 2033 2033 - 19.71 65.84
17 Lakadie 2,389.40 Aug-73 41.92 2036 - 2042 2036 - 2042 - 25.83 672.75
18 Rush Istand 1,242.00 Mar-77 37.29 2042 2045 3.00 3171 69.00

In Figure 3-1, we show the construction timeline associated with the construction of replacement
capacity based on the adjusted retirement dates we show in Table 3-4. Using a 52 month planning
and construction schedule, typical of a large base load natural gas-fired power plant construction
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project, we demonstrate in Figure 3-1 the staged approach for replacing capacity where permitting
the next facility can occur simultaneously with the construction of another plant. As we show in
Figure 3-1, we project replacement capacity to be constructed two units at a time with no other

overlap in new plant spending.

Replacement Capacity Build Gut Timeline

’ Sioux i

j Labadic 182 |

] Labadie 384 I

{ Rush Island I

EEE  Retrement Year

Replacement Capacity - Permitting

Replacement Capatity - Construction

Replacement Capacity - Commercial Operation Date

Figure 3-1 Replacement Capacity Construction Timeline

3.5 ESTIMATED RETIREMENT DATES

Our estimated life span and final retirement dates for Ameren Missouri’s coal-fired plants shown in
Table 3-4 are based on consideration of a number factors and assumptions including:

1. Actuarial analysis of Ameren Missouri’s actual retirements of its coal-fired power plant
investment,

Recovery of required major environmental capital expenditures,

Available data regarding life spans of other coal-fired units,

Existing and contemplated environmental regulations,

Engineering principles,

Onsite plant condition investigations,

Accommodation of a reasonable replacement capacity construction schedule, and

©® N U W N

The retirement of the Company’s Meramec Plant in 2022 as discussed in the Company’s draft
2014 Integrated Resource (“IRP"} and Environmental Compliance (“"ECP") plans

Based on all of these factors, we find the nominal life span of Ameren Missouri's four plants
amounts to 67 years. Using a nominal life span of 67 years, we estimate that Ameren Missouri wiil
retire its four coal-fired plants over the 23 year period 2022 through 2045. Unit ages at final
retirement range from nominally 61 to 70 years, For Ameren Missouri’s plants to achieve these
lives, expenditures (both environmental and non-environmental) will be required.
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4 Plant Life Surveys

4.1 DEPRECIATION AND IRP SURVEY

As in our 2009 study, for the purpose of this 2014 report Black & Veatch surveyed publicly
available depreciation information to determine the depreciation rates and associated forecasted
retirement dates (life span) for coal-fired plants in 26 states. The scope of our survey was to target
26 states west of Ohio, excluding the Pacific coast.!3 The states we researched for our survey
include Alabama, Arizona, Arkansas, Colorado, Illinois, Indiana, lowa, Kansas, Kentucky, Louisiana,
Michigan, Minnesota, Mississippi, Missouri, Montana, Nevada, New Mexico, North Dakota, Ohio,
Oklahoma, South Dakota, Tennessee, Texas, Utah, Wisconsin and Wyoming. We also surveyed
publicly available Integrated Resource Plans (IRPs) to identify plant retirement dates. Our findings
from these surveys are shown in Appendix A-1.

4.1.1 Depreciation Rates and Forecasied Retirement Dates

We researched depreciation rates for forecasted retirement dates using three different sources.
First, we searched prior depreciation studies conducted by Black & Veatch for retirement dates
provided by the client. Second we searched each state’s utility commission website for electronic
dockets with depreciation rate information. Third we used an online search engine to research
information on plants located in the states listed above.

4.1.2 IRP
The following information was taken from a report titled “A Brief Survey of State Integrated
Resource Planning Rules and Requirements”!* dated April 28, 2011:

# The following states require electric utilities to prepare and file IRPs: Arizona, Arkansas,
Colorado, Delaware, Georgia, Hawaii, Idaho, Indiana, Kentucky, Minnesota, Missouri, Montana,
Nebraska, Nevada, New Hampshire, New Mexico, North Carolina, North Dakota, Oklahoma,
Oregon, South Carolina, South Dakota, Utah, Vermont, Viginia, Washington, and Wyoming

# States with no IRP rules: Alabama, Alaska, California, Connecticut, Florida, [ilinois, lowa, Kansas,
Maine, Maryland, Massachusetts, Michigan, Mississippi, New Jersey, New York, Ohio,
Pennsylvania, Rhode Island, Tennessee, Texas, West Virginia, and Wisconsin

& Within this dataset, the following states have a filing requirement for long-term resource
procurement plans: California, Conmecticut, Florida, Illinois, Massachusetts, Michigan, Chio,
Pennsylvania, Rhode island, Texas, and Wisconsin

7 The State of Louisiana had an open investigation about whether to establish IRP requirements
For each of the states identified (excluding the ones with no IRP requirements), we searched the

public utility commission web site for the most recent IRP studies for the utilities in those states.

We were able to locate [RP documents for utilities in Arizona, Colorado, idaho, Indiana, lowa,
Kansas, Kentucky, Minnesota, Missouri, Montana, New Mexico, North Dakota, Nevada, Ohig, Texas,

B we focus an these states because of the predominance of the use of coal from the Powder River Basin.
Y “p Brief Survey of State Integrated Resource Planning Rules and Reguirements”, Wilson, Rachel and Peterson, Paul. Synapse
Energy Economics (Prepared for the American Clean Skies Foundation), April 28, 2011
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Utah, and Wyoming. We were able to identify some life span information from the IRP’s we
examined. However, many of the docuiments we reviewed either did not specify any retirements
during the IRP planning period or information about loads and resources was redacted from
publicly available documents.

4.1.3  Survey Findings and Conclusions

The coal-fired power plant retirement dates found in publicly available documents are shown in
Table A-1 of Appendix A. We find that the average age at retirement used in depreciation studies
and IRP filings, and EV Power is 57.4 years (MW weighted) for coal-fired power plants. We find the
minimum age at retirement of 42.7 years, the maximum age of 72.2 years, and a median age of 59.3
years. In Figure 4-1 we show the distribution of the age of generating units at planned retirement
and the associated megawatts of capacity. We also show the age at our recommended retirement
dates for the four Ameren Missouri plants to evaluate the reasonableness of our recommended
retirement dates. As we show, our recommended retirement dates result in life spans considerably
greater than those generally found for other utilities, Our recommended retirement dates result in
an average age at retirement of 68.2 years for the Ameren Missouri plants. This average exceeds the
average we find for utilities in the 26 states we surveyed by over 10 years (18.7 percent). In fact the
average age at retirement we estimate for the Ameren Missouri plants {68.2 years) is about equal to
the maximum age we find based on our survey.

100%
90%
80%
70%
60%
50%
40%
309%
20%
10% e

0 10 20 30 40 50 60 70 80 90 100
Age at Planned Retirement

Percent of Total

w1t s WAV o Recommended MW

Figure 4-1 Distribution of Age at Planned Retirement
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4.2 RETIRED PLANT SURVEY

We researched the Velocity Suite database for the age at retirement of all coal fired power plants
reported retired in the United States, The mean age of plants retired is 46.1 years and median age of
plants retired is 48.1 years. In Figure 4-2 we show the distribution of plants retired and megawatts
of capacity retired by age. In Appendix A-2, we show the detailed information for units retired; their
capacity, year of commercial operation, year of retirement, and their age at retirement. As shown in
Figure 4-2, only about 12 percent of retired generating units and 5 percent of retired plant capacity
experienced a life span of more than 62 years. We also show the age at our recommended
retirement dates for the four Ameren Missouri plants to evaluate the reasonableness of our
recommended estimated retirement dates. As we show, our recommended retirement dates result
in lifc spans significantly greater than those actually experienced. Our recommended retirement
dates result in an average age at retirement of 68.2 years for the Ameren Missouri plants. This
average exceeds the average we find for plants actually retired (46.1 years) by 22 years (48
percent).

Percent of Total

20%
10%
0%

0 10 20 30 40 50 60 70 80 90 100
Age at Retirement

e {10 ez W @ Recommended MW

Figure 4-2 Distribution of Actual Age at Retirement
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4.3 AGE OF COAL-FIRED PLANTS CURRENTLY IN SERVICE

We researched Velocity Suite for the current age of operating coal-fired power plants in the United
States. The average age is 43.2 years and the median age is 44.5 years. In Figure 4-3 we show the
distribution of the age of existing generation and megawatts of capacity. Appendix A-3 shows the
detailed findings for existing generation units; their capacity, year of commercial operation, and
current age. As shown in Figure 4-3, 90 percent of existing generating units have been in service for
less than 60 years, and 98 percent of generation capacity is less than 60 years old. We also show the
age of the four Ameren Missouri plants for comparative purposes. As we show, the age of Ameren
Missouri's existing plants is greater than those generally found for other utilities. The MW weighted
average age for all plants amounts to 37.2 years whereas the average for the Ameren Missouri
plants is 43.8 years. Our recommended retirement dates result in an average age at retirement of
68.2 years for the Ameren Missouri plants.

Percent of Total
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Figure 4-3 Distribution of Age of Existing Generating Units

BLACK & VEATCH | Plant Life Surveys
SCHEDULE LWL-1

21




Ex. AA-D-3
Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

5 Engineering Considerations

Analysis of steam plant lives should include consideration of engineering design life. When a new
plant is initially placed in service, its depreciable life should equal its engineering life. As a unit ages,
it is reasonable to reevaluate life span by considering the condition of the plant components, actual
plant use and experience, and potential environmental costs and risks. The following sections
discuss design life, the major components of steam plants, and factors that lead to component
failure and ultimately influence plant life.

5.1 DESIGN LIFE

Based on previous discussions with Original Equipment Manufacturers (OEMs), the expected or
design “life” of a major power plant component such as the steam generator (boiler) or the turbine-
generator is determined by various factors. The actual age of a piece of equipment is seldom the
determining factor of the remaining life of a plant; rather a combination of hours connected to load,
the pattern and practice of use, specific design, maintenance, and environment!s determines the

expected useful life.

5.1.1 Steam Turbines

Based on discussions with General Electric and Westinghouse regarding their turbine generator
design, it is apparent that expected life and operation is normally specified by the number of starts
and shutdowns. With proper maintenance, and when operated according to the OEM’s
recommendations and expectations, a steam turbine can be expected to operate longer than the 30
year life that is typically specified. However, experience has shown that the operating regime of a
generating unit often changes over its useful life, especially as technological enhancements in
performance and capability advance during a plant’s initial 30-35 year life.

[t is actually more important to look at the steam turbine and its related equipment as a number of
distinct pieces. Within the steam turbine housing there are numerous “components” all of which
must be designed to meet the expected operating conditions and perform reliably for at least some
portion of the econoimic life of the turbine generator. That said a number of these components
should be expected to be replaced during the life of the unit. For example a typical turbine design
from either General Electric or Westinghouse will include:

43 Stop Valves % Turbine Blades

Steam Chest # Rotor
# Nozzles/diaphragms # Inner and Outer Shell
&1 Control Valves # Other components

Each of these components is designed to operate reliably over a period of several years under
certain specified, expected operating conditions. However with the exception of the rotor and shell,
engineers expect to repair or replace many of these components over a typical 30+ year operating
life.

0 this context, environment refers to conditions {water chemistry, steam temperature, and pressure, products of
combustion, etc.) under which plant components operate,
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Typical practice in the utility industry is to perform what manufactures term a "major overhaul” of
steam turbines every 5 to 7 years. A typical overhaul in the early stages of a steam turbine’s useful
life would include rebuilding diaphragms and replacing seals. As the number of thermal cycles,
hours connected to load, and correspondingly the age of the turbine increases, capital repairs, such
as selected blade and bearing replacements are expected. Recently turbine vendors have been
marketing replacements of major sections of turbine blades. However these replacements are being
marketed on the merits of improved capability and efficiency rather than reliability {remaining life)

issues,

The most critical and costly single item in the turbine/generator system is the rotor.
Turbine/generator rotors are designed to withstand a number of thermal cycles, determined
primarily by the expected operating regime of the power plant. The operating procedures are then
specified in order to minimize internal stresses by carefully heating and cooling the rotor as it is
brought into service and when shut down. Assuming expected conditions match the actual
operation of the unit, the rotor should remain useful for the turbine’s entire life. However actual
operation, regardless of the capability of the operator, inevitably includes unexpected unit “trips,”
failed starts and other actions which produce stresses at an accelerated rate. The resultis a
compromise of the potential life of the rotor.

With regard to changes in the design philosophy or criteria for steam turbines today versus the 60’s
and early 70’s, improved analysis tools, closer tolerances, and material improvements have allowed
equipment to be designed for greater efficiency and greater capacity. Durability conncerns have been
addressed via enhancements in cooling designs, materials, and coatings are designed to protect
against solid particle erosion (SPE). In addition these analysis tools have allowed designers to
actually reduce the size of equipment and the total mass in order to improve the life expectations
via fewer stress concentration peints, more uniform heating, etc.

5.1.2 Boilers

As is the case with turbines, Black & Veatch's experience with boiler manufacturers has
demonstrated that the expected or design life of major boiler components is determined by various
factors. The actual age of a piece of equipment is not the primary determining factor of remaining
life, rather a combination of hours connected to load, the pattern and practice of future use, specific
design, fuel quality, water quality and chemistry, and maintenance procedures determine the
expected useful life. In their reference manual “Combustion, Fossil Power” ABB-CE states, “The
parameters that affect the life of a commponent are the local values of stress and temperature, and its
material properties. Life does not only depend on these parameters, it is extremely sensitive to

them."t6

Babcock and Wilcox published information that describes the typical expectation for specific
equipment replacement. Table 5-1 indicates that various components of the boiler system are
expected to require replacement over its typical useful life.

% combustion Engineering, “Combustion Fossil Power,” 4th Edition, 24-9, 1991
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Table 5-1
Example Component Replacement Schedule for a Typical High Temperature, High Pressure Boiler!’

Miscellaneous tubing - Corrosion, erosion, overheating -

40 Lower furnace .- Overheating, carrosion * .

Note: The actual component life is highly variable depending on speciﬁE design, operation, maintenance, and fuel.

Babcock and Wilcox's “Steam” states, "high temperature creep rupture and creep fatigue failure are
the two main aging mechanisms in the high temperature components of high temperature boilers.
All components that operate above 900° F are subject to some degree of creep. As a result, most of
the components have a finite design life and can fail after 20 to 40 years of operation.”

Since the 1960’s there have been numerous improvements in materials and design processes that
have extended the length of time that various components of the boiler system can be used.
Examples include wear resistant materials in high erosion areas, such as coal pulverizers and
burner lines. Advanced design standards for reheater and superheater outlet headers have
extended the expected time before creep fatigue is expected to cause failures.'8 Other design
enhancements have reduced the onset of fatigue cracking in header and drum internals.

Over the course of the turbine’s and boiler’s normal operating life, a utility expects to replace
various components of these systems merely in order to maintain the usefulness of the asset. The
timing of these replacements is based primarily on failure mechanisms, the original design, the
operating regime, fuel (boiler systems), and the maintenance practices.

Utilities regularly spend significant capital (often exceeding one to four times the initial cost of a
plant) in order to replace various components of a generating plant. However there is no time at
which any single major system would have expended its useful life and by definition preclude the
continued use of the plant if required capital expenditures and replacements are made. Boilers and
turbines, as a whole, do not wear out. However the various components of each of those systems
(boiler and turbine) do wear out for various reasons.

5.2 IMPLICATIONS OF OPERATING CONDITIONS AND MAINTENANCE
PRACTICES '

Babcock and Wilcox defines component end of life according to any one of three situations: 1) the

point at which failures occur frequently, 2) when the cost of inspection and repair exceed

" gahcock & Wilcox, “Steam, its generation and use,” 40th Edition, 46-4, 1992
18 Babcock & Witcox, “Steam, its generation and use,” 40th Edition, 46-4-46-6, 1992
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replacement cost, or 3) when personnel are at risk.1? The end of useful life of the entire power plant
would be determined in much the same manner, considering the potential costs of environmental
compliance, expected 0&M, and required capital investment. When these costs are expected to be
greater than the cost (capital and expenses) for replacement power whether newly constructed
capacity or purchased, the economic life of the plant is exhausted.

In examining the two most expensive major systems in a typical coal-fired generating plant, the
boiler and the turbine/generator, there are specific mechanisms that result in individual
components reaching the end of usefut life. The manner in which these systems are operated and
maintained has a significant influence on the rate at which the useful life of their components is

expended.

5.2.1 Turbines

The operating procedures developed by turbine manufacturers are designed to protect turbine
parts from thermal fatigue cracking caused by internal temperature gradients. The specific
objective is to provide for the desired number of thermal cycles before fatigue cracking occurs. Due
to its large diameter (and mass), the rotor is the most critical element with regard to thermal stress.
The stationary parts are constructed to allow for thermal expansion, and being smaller, are not
subject to the extreme internal temperature gradient.

The primary operating conditions that must be addressed in the operation of the turbine include;
start-up procedures, load changing procedures, shut-down, turbine trips, load following cycling,
daily (on/off) cycling and low load operation.

From the perspective of turbine design, a thermal cycle occurs when the rotor surface is heated to
operating temperature and subsequently cooled. The OEM will provide the owner/operator with
operating procedures designed to limit thermal stresses and thus prolong the life of the equipment,
The temperature gradient in the rotor is the critical element in developing hot and cold starting
procedures, These procedures are designed to carefully warm (and cool) the rotor so that the
internal stresses generated from the temperature difference from external to internal do not
prematurely induce cracking or brittle fracture.

In addition to starting and shut down procedures, during normal operation there will usually be
requirements to change loads. The OEM’s provide procedures designed to limit stresses during this
period as well. The procedures attempt to balance the need for timely load changes, heat rate
performance, and avoidance of damage. Governor valve sequences affect these parameters. The
various “modes” of governor valve sequences include; sequential valve position, single valve
throttling, and sliding pressure operation,

Sequential valve operation is the most thermally efficient at lower loads. However this mode
produces the greatest first stage temperature changes and therefore requires the slowest load
changes. Sliding pressure minimizes the temperature changes and is very useful for units which are
subject to daily “load following.” However, since pressure is controlled via the boiler, reduced wear
on the turbine is at the cost of increased stress on the boiler.

% Babcock & Wilcox, “Steam, its generation and use,” 40th Edition, 45-10, 1992
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Careful adherence to the OEM’s recommended procedures will increase the useful life of a steam
turbine and its multiple components. However the number of “cycles” accumulated will be
determined by the load regime on the unit over its life as well as by the overall unit availability. In
this regard shutdown procedures are as important as starting and operating. However, shut down
procedures cannot always be followed since emergency trips of the steam turbine or other systems
do not allow for the controlied reduction in metal temperatures in the boiler, turbine, and steam

system.

The last concern that must be addressed in operation is low load operation. Most OEMs recommend
not operating below 50 percent of the rated load. At extremely low load, operation can result in
overheating of the low pressure turbine blading. This can lead to blade damage from rubbing
between stationary and rotating elements due to differential expansion or distortion of stationary
parts causing interference. These high temperatures occur from a combination of the high reheat

steam, reduced flow, and high exhaust pressure.

5.2.2 Boiler

Both Babcock & Wilcox and Alstom?9, the major boiler manufacturers in the US, have published
extensive information regarding the effect of operations and maintenance on the life of the boiler
and its major components, Table 5-2 provides a description of the factors that will typically result
in the need to replace major sections of a boiler. These factors are: corrosion, erosion, overheating,

fatigue, and creep.

Tabie 5-2
Common Replacement Causes for Typical High Temperature, High Pressure Boiler

Oxygen levels, pH.

Corrosion - " Reducing atmosphere

 Creep. Overheating.
Corrosion " Water chemistry, fuel

Overheating

- Corrosion Y Fuel and fuel bleh'd% _Féduting atm'osb'he_re'

The following sections describe how operating philosophy and maintenance practices can influence
each of the above referenced primary factors that lead to reduced component life (failure).

™ Alstom acquired ABB-CE and boilers in the US that were referred to as “CE” boilers are now commonly referred to as
“Alstom” boilers.
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5.2.3 Corrosion

Corrosion in a power plant boiler can occur on either the inside (water or steam side) or the outside
{combustion or fuel side) of the headers, drums, pipes, and tubes. Boiler water pH, contaminants,
and improper chemical cleaning are the primary causes of internal corrosion, External corrosion
can be caused by fuel or combustion products, a reducing atmosphere in the furnace, and by
moisture trapped in low temperature areas (i.e. under insulation).

Operating practices that can reduce these corrosion effects include careful and comprehensive pH
control, and maintaining proper oxygen levels in the boiler water. The corrosive combustion
products in the fuel are generally managed through careful control of minimum cold end average
temperatures in order to stay above the acid dew point. Likewise maintaining adequate combustion
air can reduce the occurrence of a reducing atmosphere in the boiler,

However, as cycling increases, which is common for older units, boilers become susceptible to
oxygen leakage as a result of the design and/or the operation. Start-up of the boiler is the most
common point during which oxygen is introduced into the feedwater. It is not uncommon to
introduce more oxygen into the system during a single start-up than during months of normatl
continuous operation. During cold and to some degree even warm/hot starts, the air heater will
cool below the acid dew point of the flue gas. During those periods, corrosion of the air heater
baskets is unavoidable. Furthermore, minimizing air fuel ratios in order to reduce exit gas
temperatures and NOx formation can easily result in a reducing atmosphere in the furnace.

5.2.4 Overheating

Internal overheating of water filled tubes is usually the result of deposits on the inside of the tube.
However, in steam sections of the boiler, overheating will result from over-firing or non-uniform
heat distribution. Over-firing occurs whenever the steam flow requirements increase and the boiler
must be over-fired in order to maintain pressure. Cycling the unit and using a unit to “follow” load,
with frequent load swings both up and down, will result in short term overheating of various
components in the boiler. In addition, fouling of sections of the boiler can result in localized
overheating and a resultant need for superheat or reheat attemperation. The most effective means
of reducing the frequency and effects of overheating is to avoid cycling and load-following and
keeping the furnace and boiler clean of ash.

5.2.5 Creep

Creep is the degradation of material properties that occurs with time and temperature. High
temperature creep rupture and creep fatigue failures are the two main aging mechanisms in the
high temperature components of modern boilers. Replacement of the tubes, headers, and piping
from the superheater outlet header to the turbine and the reheater outlet header to the reheat
turbine should be expected for a unit that is expected to operate more than 25 to 35 years. Due to
the effect of heat on creep formation, small increases above the design operating temperatures can
have dramatic effects on the useful life of a component. For example, for a boiler operating at 1,0002
F the expected service life is reduced by half if the boiler is operated at 172 F above design
temperature. As is the case with overheating, avoiding cycling the unit and minimizing the time
operated in a load following regime, while keeping the furnace and boiler as clean as possible of ash
deposits, are the best means to reduce the effects of creep.
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5.2.6 Fatigue

Fatigue is the process by which materials fail under cyclic loading. Cyclic loading in this instance
refers to thermal expansion, contraction, and vibration. Most piping systems are designed with
some degree of fatigue resistance via the hangers and support system. For thick-walled components
of high-pressure boilers and high pressure steam lines, the principal loading that can cause damage
is produced by the thermal transients that occur during start-up and shut-down. ASME codes for
boiler component design specify materials and material thickness in order to acceptup to a
specified number of cycles {(expansion and contraction). Daily load cycling of older units accelerates
the accumulation of these cycles.

Careful adherence to the manufacturer’s starting, loading, and shut-down procedures is the primary
operating practice that the boiler operator can follow to minimize the effects of fatigue on thick-
walled components. Maintaining pipe hangers and supports so that they perform their design
function will reduce the effects of fatigue in piping systems.

5.2.7 Erosion

Erosion is the wearing away of material through impact with harder (and to a much lesser degree,
softer) materials. Erosion can take place anywhere within a boiler but especially near sootblowers,
high velocity flue gas areas or due to ash characteristics that are abrasive or highly corrosive. Major
sections of the superheater or reheater may need replacement due to erosion or corrosion, or justa
small section of tubing. Coal pulverizers require frequent and costly maintenance due to the highly
erosive nature of the ash in the coal. Advanced materials have been developed specifically for boiler
fuel handling applications. [t is now common to install ceramic linings in coal transport equipment,
pulverizers, piping, exhaust fans, and burner nozzles. Erosion internal to the boiler in the back
passes from the economizer through the air heater is usually not a major problem as long as the
velocities are maintained at or near the original design.

The potential to influence erosion through O&M practices comes primarily from the ability to
change from the design fuel to an alternative fuel with different composition. This can affect erosion
in two ways, velocity, and volume. The volume of fuel required will change with changes in heat
content, Likewise the velocities will change with volume in order to maintain the firing rates.

5.3 OPERATING MODE

As the foregoing indicates, life of coal-fired power plant components is highly dependent upon the
manner in which the plant is operated. A "base-loaded" plant that operates continuously at or near
capacity is not subject to stresses incident to

i The heating and cooling of components due start-up and shut-down

i The complications incident to cyclical operations due changing output [evels in order to follow
load - -

it The temperature gradients incident to operating at iower load levels

All other factors equal, a base-loaded plant will have a greater life span than one that is subject to
cyclical operations. Unfortunately, economics generally require that plants originally designed and
initially operated as base ioaded plants do not continue in base load operation through-out their
life. Historically, as plants age, they tend to move down the dispatch curve so that newer more

28
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efficient plants can operate as base load plants. Such is the manner in which the Company's coal
fired plants operate. As plants age, they are increasingly used to follow load which, all other factors
equal, tends to reduce life.
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6 Environmental Considerations

In addition to physical considerations, the economic implications of environmental requirements
and risks affect the life of coal-fired generating plants. The following provides a high-level summary
of important current environmental regulations that are directed specifically to the electric power
generating industry. Prominent current requirements include the Clean Air Interstate Rule {CAIR),
Mercury and Air Toxics Standards (MATS), New Source Review {NSR), Greenhouse Gas regulation
(GHG) and limitations placed on wastewater discharges to prevent the degradation of receiving
watel bodies under the Clean Water Act.

Beyond the current environmental regulatory programs mentioned above, there are several
initiatives and trends as well as changes in the political landscape that indicate additional
environmental controls wiil likely be imposed on the electric generating industry in the future.
These initiatives aim to limit greenhouse gas emissions {(specifically carbon dioxide}, environmental
impacts associated with water intake structures, and environmental impacts associated with coal
combustion waste disposal. These initiatives will likely impose substantial capital and annual
compliance costs on Ameren Missouri’s coal-fired plants. These future compliance costs will come
nearer the end of the plants’ lives and will likely contribute to the decisions to retire existing coal-

fired plants.

Each of the existing and anticipated environmental regulatory programs mentioned above and their
potential impacts on coal-fired generating plants are briefly discussed below.

6.1 CLEAN AIR INTERSTATE RULE {CAIR)

The U.S. Environmental Protection Agency (EPA) has been seeking to establish a regulatory
program to address long range transport of SO; and NO, emissions from electric generating units
(EGUs) affecting downwind fine particulate and ozone non-attainment areas in the eastern United
States for quite some time. In 2005, the EPA promulgated the Clean Air Interstate Rule {CAIR)
program to regulate annual SO; and NO, emissions as well as seasonal NOx emissions in 27 eastern
states (including Missouri) under a cap-and-trade program. Utilities in the eastern United States
could either install emission control equipment to reduce SOz and NOx emissions and/or purchase
emission allowances to maintain compliance with the three CAIR trading programs (annual NOy,
seasonal NOy, and annual $Oz). The first phase of CAIR was designed to reduce annual SOz and NOx
emissions by 45% and 53% respectively, with even greater reductions to begin under a subsequent

phase in 2015.

The CAIR rule was challenged by several states and other petitioners, most of which sought to have
certain provisions of the rule revised or set aside. After ruling in july 2008 that CAIR had “more
than several fatal flaws” and vacating the rule altogether, the District of Columbia (D.C.) Circuit
Court of Appeals issued a four-page order on December 23, 2008 that temporarily restored CAIR
and directed the EPA to draft a new rulemaking that addresses the legal problems identified by the
court in its July ruling. In response to the court’s directive, EPA promulgated the Cross-State Air
Pollution Rule (CSAPR) in July 2011 which sought to impose even greater emission reductions.
However, on December 30, 2011, just two days before it was scheduled to take effect, the D.C.
Circuit Court stayed CSAPR then vacated the rule altogether in a 2-to-1 decision released August 21
2012. Together, these rulings prevented CSAPR from officially beginning its control periods and
require EPA to continue administering the CAIR program until such time as a valid replacement is
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devised. The overall emission caps (and corresponding allowance aliocations) for all three
programs will be reduced in 2015, unless a replacement rulemaking is established.

6.2 MERCURY AND AIR TOXICS STANDARD {MATS)

EPA finalized a new rulemaking in December 2011, establishing Maximum Available Control
Technology (MACT) standards for emissions of mercury (Hg) and other hazardous air pollutants
(HAPs) from new and existing coal- and oil-fired power plants. Entitled the Mercury and Air Toxics
Standard {(MATS), the rule sets forth numerical limits for Hg, other metallic HAPs, and acid gas
HAPs, while establishing work practice standards for emissions of organic HAPs (including dioxins
and furans). For metallic HAPs, affected EGUs can either meet a particulate matter (PM) limit (as a
surrogate for all non-Hg metallic HAPs), a total metals limit, or individual emission limits for ten
different metallic HAPs (lead, arsenic, and others). For acid gasses, EGUs must either meet a
surrogate hydrogen chloride (HCI) emission limit, or use an alternative SO, limit if units have add-
on flue gas desulphurization (FGD) systems.2! Specific limits and requirements are provided for
EGUs firing traditional coals and mine mouth lignite units (technically “low rank virgin coal”}, and
all emission limits for affected existing EGUs are provided on both an input (Ib/MMbtu or Ib/Tbtu}
and output (Ilb/MWh or 1b/GWh) basis. For periods of startup and shutdown, the EPA finalized
work practice standards in lieu of numeric emission limits. For malfunctions, the EPA finalized an
affirmative defense for exceedances of the numerical emission limits that are caused by
malfunctions.

The final MATS rule was published in the Federal Register and became effective on April 16, 2012,
Pursuant to the Clean Air Act (CAA), existing affected sources will have three years to come into
compliance with the new emission standards — which establishes a compliance deadline of April 16,
2015. State permitting agencies have authority under CAA §112(i)(3)(B) to allow an additional year
for “installation of controls”, which EPA opined in the final rulemaking could be interpreted to
include situations where delayed unit retirement, replacement power or transmissions upgrades
were needed to maintain electric reliability. Concurrent with the release of the final rule, EPA also
issued an enforcement policy memorandum that provided for units to petition the agency for an
Administrative Order (AO) for an extension from the MATS compliance deadlines where operation
of the unit may be needed to maintain the reliability of the electric grid. The AO couid be granted for
either unit retirements or addition of controls, and would allow up to one year extension from the
“MATS compliance date”, which could be either the three year deadline from final rule publication
or following a one year extension allowed by the state permitting authority. As a result, affected
units will have at least three years from final rule publication, and under some circumstances four
{with state extension) to five (with EPA AO) years until they must either meet the applicable
standards or retire.

6.3 NEW SOURCE REVIEW

Activities at an existing plant, including Air Quality Control {AQC) retrofit projects, are subject to
New Source Review (NSR) air permitting requirements if they are determined to be “major
modifications” at a “major stationary source.” The NSR regulations define major modification and
major stationary source, and those terms have also been addressed by court decisions, agency

L The EPA clarified in its final rule making on MATS that a circulating fluidized bed (CFB) boiler in which limestone is injected
with the fuel inherently qualifies as a FGD system and c¢an therefore opt to comply with the alternate SO, standard.
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applicability determinations and other authorities. NSR includes both the Non-attainment NSR and
Prevention of Significant Deterioration (PSD) programs. Evaluation of NSR/PSD applicability is
complicated and has changed over time. When a project triggers NSR/PSD requirements, a major
modification pre-construction air permit is required, which generally includes application of Best
Available Control Technology (BACT) and/or application of Lowest Achievable Emission Rate
(LAER) technology depending on the NAAQS attainment status of the relevant area.

The current permitting path (for both new units and for modifications to existing units which
trigger the NSR/PSD requirements) can be a rigorous one that requires planning and preparation.
Major challenges to such permits from concerned citizen groups, interveners, and possibly
government officials can be expected, which can result in litigation and additional costs.

In addition to prospective permitting issues, over the last 15 years or so US EPA has initiated
Section 114 investigations into whether prior activities at many coal-fired generating plants
triggered NSR/PSD requirements. Some of these investigations have resulted in enforcement
actions and additional controls at the targeted facilities.

6.4 ADDITIONAL NON-ATTAINMENT ISSUES

The Missouri counties within which the facilities are located are classified as non-attainment areas
for both the 8-hour Ozone and PM2.5 pollutants?2 with Jefferson County?? also being non-
attainment for lead and S02, meaning the areas currently do not meet the National Ambient Air
Quality Standards (NAAQS) for these pollutants. In addition to the more stringent requirements of
LAER technologies associated with permitting new or modified units (see discussion of
modifications above) that are associated with non-attainment areas, the agency is tasked with
planning for the future classification of these areas back to attainment. Federal law (section 110 of
the Clean Air Act) requires that states having non-attainment areas develop written plans for
cleaning the air in those areas. The plans are called State Implementation Plans, or SIPs, and it is the
state’s responsibility to produce these plans that document the strategy for bringing the non-
attainment area into and then maintaining compliance with the NAAQS.

One of the central elements of a SIP is the air pollution emission control measures, including
controls on both stationary sources and mobile sources. Control measures are techniques,
practices, and equipment for reducing emissions of non-attainment pollutants and their precursors.
In Missouri, the Control Measures Workgroup is responsible for the identification and technical
evaluation of control strategies needed to achieve attainment.

One of Missouri’s control strategies is to implement Reasonably Available Control Technologies
(RACT) on major air pollution sources in the Missouri portion of the non-attainment areas. RACT is
defined as the lowest emissions limitation that a particular source is capable of meeting by the
application of control technology that is reasonably available considering technological and

2 |n the December 5“’, 2013 Missouri Air Conservation Commission Adoption of the Missouri Department of Natural Resources
Recommendation for Area Boundary Designations for the 2012 Annual Fine Particulate Matter National Ambient Air Quality
Standard, the State of Missouri recommends each county in the State for designation as attainment/unclassifiable under the

2012 Annual PM2.5 NAAGS.
 amerenUE's Meramec and Rush Island Plants are considered located in Jefferson County for madeling purposes.
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economic feasibility. The agency must periodically review its RACT rules to assure that they
support the goal of attainment.

In its most recent 2011 finding, Missouri certified that the current complement of RACT rules that
apply to ozone precursors for sources located in the non-attainment areas fulfiil the RACT
requirements. The 2011 RACT SIP Revision was an evaluation of current air pollution rules that
apply in the Missouri portion of the non-attainment areas resulting in no new or revised
regulations. That is, the current controls, limits, and strategies in place are sufficient to address the
issue of regaining attainment. However, it is important to note that if the area continues to not meet
the NAAQS, the SIP may be revised to include more stringent RACT rules. Should this happen, the
agency may be compelled to take action to further reduce emissions from existing sources such as

those evaluated in this report.

6.5 GREENHOUSE GAS REGULATION

Perhaps the greatest environmental challenge to the operation of coal-fired generating plants is the
implications incident to emission of carbon dioxide. The simple fact is that the combustion of coal
results in the formation of carbon dioxide,?* which is generally considered a greenhouse gas leading
to among other things global warming.

When the Company constructed its coal-fired plants, carbon dioxide was not considered a problem.
When the Company's plants were constructed, there were few environmental concerns with coal
combustion, and to the extent there were concerns they related to "impurities” in the coal fuel.
These impurities {most notably sulfur, resulting in the formation of sulfur dioxide which when
combined with water vapor in the atmosphere produces sulfuric acid) can be controlled by various
means. Carbon dioxide is inert and cannot be controlled by conventional chemical reactions.

Historically the United States has encouraged the implementation of voluntary programs to address
greenhouse gas (GHG) emissions. Currently, however, the EPA is poised to initiate and finalize
regulations governing GHG emissions under the Clean Air Act (CAA). Regulation of greenhouse
gases could have a definitive impact on the life of the Company's coal-fired plants.

6.5.1 Federal Regulation

The EPA’s Greenhouse Gas Reporting Rule was finalized and published in the Federal Register in 40
CFR Part 98 on October 30, 2009. The rule required the facility to have a monitoring plan in place as
of April 1, 2010 dictating how it will record and report GHG emissions to the EPA. The Greenhouse
Gas Reporting Rule also requires facilities to report greenhouse gas emissions for each year by
March 31 of the following year.

On january 8, 2014, the EPA proposed federal performance standards for new power plant GHG
emissions (NSPS TTTT) which wholly replace standards proposed in April 2012. The proposed
regulation would require certain new electric generating units {(EGUs) greater than 25 MW to meet
output-based standards of between 1,000 and 1,100 pounds of CO; per megawatt-hour on a rolling
12-month basis. The NSPS TTTT as proposed, would only apply to COZ emissions from future new
fossil-fired EGUs and would, therefore, not apply to the existing Ameren sources.

# In fact the only product of the corbustion of pure coal in ideal conditions is carbon dioxide.
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However, on June 25, 2013, the President of the United States released an Administrative Order
regarding Power Sector Carbon Pollution Standards, which not only recognizes that EPA will re-
propose NSPS TTTT (which it officially published on January 8, 2014), but also directs EPA to “issue
standards, regulations, or guidelines, as appropriate, that address carbon pollution from modified,
reconstructed, and existing power plants”. Currently, the EPA has indicated it will propose a
standard for existing plants by June 2014 and finalize this standard by June 1, 2015. Ameren
facilities will want to keep watch for any such regulations applying to existing facitities.

6.5.2 Other Regulation

Regionally, six Midwestern states joined the Midwest Greenhouse Gas Reduction Accord in
November 2007. It is the third regional pact aimed at regulating greenhouse gases to reduce global
warming. Missouri, however, did not sign as either a member or observer of this regional accord.
According to the Center for Climate and Energy Solutions website, after releasing a model cap-and-
trade rule in April 2010, the states and province in MGGRA did not continue pursuing their GHG
goals through the Accord.

6.6 CLEAN WATER ACT SECTION 316 (A}

Section 316(a) of the Clean Water Act (CWA) establishes requirements for thermal attributes of
wastewater discharges from regulated point sources. It authorizes the EPA or its delegated National
Pollutant Discharge Elimination System (NPDES) permitting authority (Missouri Department of
Natural Resources) to impose alternative effluent limitations for the control of the thermal
component of a discharge in lieu of the effluent limits that would otherwise be required under other
provisions of the CWA. Regulations implementing section 316(a) identify the criteria and process
for determining whether an alternative effluent limitation {i.e., a thermal variance from the
otherwise applicable effluent limit) may be included in a permit and, if so, what that limit should be.
Before a thermal variance can be granted, the permittee must demonstrate that the otherwise
applicable thermal discharge effluent limit is more stringent than necessary to assure the
protection and propagation of the water body’s balanced, indigenous population of fish and wildlife.

Currently, the Missouri Department of Natural Resources (MDNR) and EPA are working on new
NPDES permits for Ameren Missouri Energy Centers. Early indications suggest the resulting
proposed revisions to thermal effluent permit limitations and/or state water quality temperature
standards during periods of high ambient river temperatures or low flow conditions may present a
compliance challenge. If these potential revisions to the limitations cannot be met in the current
configuration, a variance will need to be sought, which would require conducting environmental
field studies focused on aquatic impacts coupled with an evaluation of hydrologic/thermal
modeling of cooling water plume characteristics. If a 316(a) variance demonstration is not
successful, the subject facilities (in particular the Labadie Energy Center) could potentially be
required to reduce generation under certain operating conditions, or undertake infrastructure
retro-fits to accommodate the installation of cooling towers. Cooling tower retrofits would require -
substantial engineering, design and construction, including possible replacement of condensers,
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which ultimately would increase parasitic load requirements and decrease overail plant capacity
and/or efficiency.?

6.7 CLEAN WATER ACT SECTION 316(B)

Section 316(b) of the CWA requires the EPA to ensure that the location, design, construction, and
capacity of cooling water intake structures reflect the best technology available to minimize
adverse environmental impacts. Potential harm from intake structures includes, but is not limited
to, reduced fish populations due to losses of individual fish impinged on intake screens or entrained
in a facility’s cooling water system.

EPA promulgated rules to implement 316b applicable to new power generation facilities (Phase 1)
in 2001 and for existing {Phase I1) facilities in 2004. During ongoing litigation over the Phase Il rule,
EPA suspended the rule in March 2007. On April 20, 2011, EPA issued its revised draft Phase Tl rule
to establish Best Technology Available (BTA) criteria for design and operation of existing cooling
water intake structures at existing power plants that: (1) have a total design flow of more than 2
million gallons per day (MGD); (2) withdraw water from rivers, streams, lakes, reservoirs,
estuaries, oceans or other surface waters of the United States; and (3) use at least 25 percent of the
withdrawn water exclusively for cooling purposes.

Under the proposed 2011 rule, regulated facilities would be required to meet EPA’s proposed
impingement BTA standards by either (1) meeting a 12% annual and 31% monthly averaged
mortality rate standard based on weekly sampling, or (2) meeting an 0.5 foot per second maximum
through screen intake velocity standard. Entrainment BTA requirements were to be established on
a site-specific, case-by-case basis, with facilities withdrawing more than 125 MGD being required to
conduct and submit a separate entrainment characterization study. EPA released a Notice of Data
Availability on June 11, 2012 indicating that it may reconsider its impingement standards, and
possibly specify pre-approved technologies as BTA in order to provide flexibility and streamline
compliance options. EPA has subsequently missed several deadlines to issue the final rule, which
currently is expected to be released in May 2014. Once finalized, regulated facilities would likely be
subject to a compliance schedule established by the state permitting authority, which could provide
up to 8 years to install BTA upgrades and attain compliance.

6.8 WASTE DISPOSAL

Coal combustion residues {(CCRs)} are fly ash, bottom ash, boiler slag and flue gas desulphurization
materials that are generated from processes intended to generate power. As a result of the Bevill
amendment to the Resource Conservation and Recovery Act (RCRA) and subsequent regulatory
determinations by EPA in 1993 and 2000, CCRs are currently regulated as solid wastes under
Subtitle D of RCRA. However, in the aftermath of the December 2008 spill from an ash pond at the
TVA Kinston Plant, EPA is reconsidering its previous regulatory determinations.

The EPA published a proposed rulemaking on June 21, 2010 to either (a) reverse its R'eg'ulatory
Determinations and list CCRs as “special wastes” subject to regulation under RCRA Subtitle C; or (b}
leave its previous Determinations in place, and establish minimum criteria for continued regulation

 In its 2014 draft Integrated Resource Plan, Ameren Missouri included the estimated timing and cost (estimated at $185 to
$244 million) of adding cooling towers to its Labadie Plant in the 2022 to 2024 time frame.
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of CCRs under RCRA Subtitle D. EPA’s proposed rule is not proposing to change the regulatory
determination for beneficially used CCRs, and further does not address the placement of CCRs in

mines.

Based on its final decision whether or not to retain or reverse its previous Regulatory
Determination, EPA is proposing to regulate management of CCRs at power generation facilities
under one of three alternatives:

1. Subtitle C Special Waste—Existing wet surface impoundments of CCRs that are not clesed
by the effective date of the final rute would become subject to all Subtitle C requirements
(including siting, composite liners, run-on and runoff controls, groundwater monitoring,
fugitive dust, financial assurance, corrective action, closure and post-closure care} as well
as dam safety and stability requirements. The requirements would become effective and
enforceable once RCRA authorized states have adopted the final rule under their own state
laws, which typically takes two to five years to complete. Land disposal restrictions and
treatment standards for all CCRs will force plants to convert from wet to dry ash handling
systems, and closure of existing ash ponds/surface impoundments {uniess they choose to
operate in interim status and then fully remediate at end of life).

2. Subtitle D Solid Waste—EPA would establish national criteria for disposal of CCRs in
surface impoundments and landfills, which would include location standards, composite
liner requirements, groundwater monitoring and corrective actions for releases, closure
and post-closure care requirements, and surface impoundment stability requirements,
Existing ash ponds without liners would be required to be retrofitted with composite liners
or to cease receiving CCRs and close within five years of the final rule’s effective date.

3. D Prime—The same requirements for Subtitle D outlined immediately above would apply,
however existing surface impoundments would not have to close or install composite
liners. Instead under this option facilities could continue to utilize existing ash ponds for
their useful life.

EPA has taken no further action on this rulemaking other than to release several Notices of Data
Availability seeking additional comment on various data. In response to an October federal judge
order, EPA has agreed to finalize its rulemaking by December 19, 2014. If and when the rulemaking

is finalized, it will likely require existing ash management in wet surface impoundments to be
discontinued, ash ponds to be permanently closed, and back-end of plant systems to convert from a

wet to a dry ash handling system.

6.9 EFFLUENT GUIDELINES

The Clean Water Act (CWA] authorizes EPA to establish national technology-based effluent
limitations guidelines and standards (ELGs) for discharges from different categories of point
sources, such as power plants. Facilities that discharge directly to surface waters must obtain a
NPDES permit that imposes effluent discharge limits and treatment requirements based on the
ELGs.
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The current ELGs for steam electric power plants were last updated in 1982. Noting that
subsequent development of new generation technologies (e.g., coal gasification) and increased
implementation of air pollution controls having altered existing waste streams or created new
wastewater streams, EPA released a proposed revised ELG rulemaking in April 2013. EPA’s
proposed rule would establish new or additional requirements for wastewaters associated with
FGD, fly ash, bottom ash, flue gas mercury control, combustion residual leachate from Jandfills and
surface impoundments, nonchemical metal cleaning wastes, and gasification of fuels such as coal
and petroleum coke. The proposed rule actually presents eight alternative ELGs for existing power
plants discharging directly to surface waters, with four of these options identified as "preferred”

alternatives.

In addition to the proposed requirements, the rule is also proposed establishing best management
practices {BMP) requirements that would apply to surface impoundments containing coal
combustion residuals (CCRs). It would impose many of the same requirements set forth in EPA’s
2010 proposed CCR rulemaking for construction, operation and maintenance of CCR
impoundments, including periodic structural integrity inspections and remedial action obligations
{see discussion in subsection 6.7 above). EPA is scheduled to finalize its effluents guidelines
rulemaking by September 30, 2015.

6.10 ANTIDEGRADATION REQUIREMENTS

In 2007, the Missouri Department of Natural Resources (MDNR) released the Antidegradation Rule
and Implementation Procedure (the Procedure) (revised May 7, 2008) as part of its water quality
regulations. The Procedure establishes a three-tiered antidegradation program and requires
compliance by all facilities with new or newly expanded discharges. Before the proposed discharge
is authorized, the Procedure’s steps must be complied with to ensure adequate protection of water
quality. The specific steps to be followed depend upon which tier or tiers of antidegradation apply.

# Tier 1 protects existing uses and corresponding water quality conditions necessary to support
such uses. Where an existing use is established, it must be protected even if it is not listed in the
water quality standards as a designated use. Tier 1 requirements are applicable to all surface
waters, regardless of ambient water quality.

i Tier 2 protects "high quality” waters — water bodies where ambient water quality is better than
the criteria associated with the designated water uses. Limited water quality degradation is
allowed in high quality waters where it is demonstrated the degradation is necessary to fuifili
important social or economic development.

# Tier 3 protects water quality in outstanding national resource waters. Except for temporary
degradation, water quality cannot be lowered in such waters.

As seen in the differences in protection levels afforded the various tiers, the financial impact of
complying with the Procedure will vary among facilities depending on the ambient water quality of
the surface water where the discharge will occur; the quality and volume of the proposed
wastewater discharge; the tier or tiers of antidegradation that will apply; and the corresponding
social and economic impact of the proposed discharge. That said, compliance with the Procedure
could result in significant financial expenditures associated with, not only the preparation of an
antidegradation study to support a permit application, but extensive wastewater treatment
technology in order to secure a wastewater discharge permit.

BEACK & VEAYCH | Envirommental Considerations
SCHEDULE LW%L-1

37



Ex. AA-D-3
Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

7 Plant Visit Considerations

From November 18 through December 4, 2013, Black & Veatch conducted site visits at the
Meramec, Sioux, Labadie, and Rush Island Energy Centers. Detailed reports of our 2013 plant visits
are included in Appendix B. Based on our findings from the site visits, we believe that Ameren
Missouri’s plants are generally in good condition for their age, although the Sioux plant faces
several challenges with regards to plant operations (as discussed further in Appendix B-3). We find
generally that, with continued maintenance and capital expenditures, economic factors will likely
drive retirement decisions, not physical limitations.

While the plant site inspections provide valuable insight into the condition and potential challenges
which each plant may face. The inspections and discussions with plant professionals do not
necessarily provide the broad perspective needed to fully evaluate life span and remaining life. For
example, plant professionals tend to have a vested interest in the continuing operation of the plant
and a certain pride in its operation. While our plant site inspections indicate that the four plants are
in generally good condition relative to other plants of a comparable age, the fact of the matter is
that the four units in the Meramec plant range from 52 to over 60 years in age. The age and
relatively small size of the units leads to the question of the viability of containing to operate these

units beyond the short run.

With respect to Meramec, Ameren Missouri, as indicated in its draft 2014 Integrated Resource Plan,
expects to retire this plant in 2022. In the interim the Company and plans to minimize expenditures
in the plant in areas other than plant safety. The 2022 retirement date is dictated by the estimated
timing of the need to add scrubbers to Units 3 and 4 of the plant. If scrubbers were added to the
plant and a capital recovery period of 20 years were assumed as is the case for other scrubbers,
Units 3 and 4 would be over 80 years old when retired.

While environmental considerations set the definitive estimated retirement date, physical and
other practical factors contribute to the plant's retirement. As the plant continues to age, safety will
increasingly become an issue relating to various systems. In addition, the ability to obtain
replacement parts will increasingly become a problem.
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AGE OF UNITS RETIRED

Appendie A-2
Age at Retitemant of Units Retiied from Senice
EV Power - Nosember 2013
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2 Maximum 8i8.1 20%1 2013 9222
2 Knimum 03 1500 1900 a0
4  Median 188 1949 1936 481
5 Average 453 45.1
6 Standard Deviation 832 16.6
7 95% Confidence Limit

B8 Maxirrum 21r3 8.7
9 Minimum {113.7) 13.5
10 Goigas2&3 Alabama Utitity 69.00 4 1929 1977 49

11 Gorgas2 &3 Abbama Lhitty 69.00 5 1944 1989 46

12 USsAbisnce Coosa Pines Abbama ladustrial 500 AOWL 1342 2008 &7

13 USAfance Coosa Pines Alabama Industrial 5.00 ADW2 1942 a8 67

i4 U SAFunce Coosa Pines Alabama Industtial 5.00 ADW3 1942 2003 61

15 USAlnce (oosa Pines Alabama Industrial 500 ADWL 1942 2008 67

16 UsAliaace Coosa Pites Albamz Industriat 5.00 AOWS 1942 2008 &

17 Widows Creek Abbama Whikity 140.60 3 1952 2013 Bl

18  Widows Geek Alzbama Utiity 140.60 5 1954 2013 58

19 Catalyst Papes Snowliake Arizony Industrizl 2730 GEN1 19261 2012 51

20 Catakyst Paper Sneadlzke Arizona Indusiriz] 4330 GEN2 1974 2012 38

21  Stockton Cogeneration Co California [ &0.00 GEH1 1988 2012 24

22 TxiRiverside Cement Calfornia Industiial 12.00 GEN1 1954 2008 53

23 TxiRiverside Cement California Indastrial 12.09 GEI2 1554 1008 53

24  Arapshos Colorado Utdity 44.00 1 1950 2002 53

25  Arapahoe Colorado Uiy 44.60 2 1951 2002 52

26 Cameo Colorado Uity 25.00 1 1957 2010 54

27 CGameo Colorzdo Wity 50.00 2 1960 2010 51

38 Cherodee [CO} Colosada Utdity 12500 1 1957 1612 55

29  Cherokee [CO) Colarado Wiy 12500 2 1959 2001 53

30 Nuch Lolorado Lhifigy 11.50 1 1959 1900 60

31 Much Colorado Utifity 1150 2 1559 1500 &0

32  huch Colorado Utility 1150 E 1959 1500 &0

33 Triges Cobrada Colarado IFP 0.40 VBFT 997 2012 15

114 AESThames Connectiul IFP 213.90 GENL 1989 2m 2L

35 Doever Energy {MRG] Debrware i 18.00 571 19385 2013 28

36 Indin RrerGenerating Station | DE| Delaware ifp 8160 1 1957 2011 54

37 Indain River Generating Station {DE) Dalaware IFP 8160 2 1959 2010 51

38 Seaford Delaware Plant Debware tadustrial 1000 GENL 1939 2010 71

30 Seaford Delzware Fant Debwarte Industrial 10.00 GEN2 1933 2009 70

40 Sealord Delsware Flant Delaware Industrial 10.00 GEN3 1939 2010 71

41 Bayside Poer Station Roida Utdity 12500 1 1957 2002 46

42 Bayside Power Station Bords Utdity 125.06 2 1938 003 45

43 Bayside Power Station Flarida Utdity 179.50 3 1560 2003 43

44 Bayside Power Station Flosita Lhitity 187.50 4 1963 2003 40

45  Bayside Power Station Horida Utdity 239.30 5 1965 2003 37

46 Bayside Power Station Florida Urdity 44550 6 1967 2004 35

47 Jeffersoa Smarfit Corp (FL) Flarida industrial 5.10 GENY 1963 2003 41

48 Arowright Georgia ity 4020 3 1243 2002 59

49 Arkwright Geoigia Litifity 49.00 4 1948 2001 51

50 Arkerright Georgis Uity 46,00 ST1 194% 20902 &2

51 Ardvwiight Geargia Utility 46.00 T2 1542 002 61

52  Brown Wiliamson Tobacco Co Georgia Industeial 150 BWO1 1937 2006 20

53  Durango Georgha Paper Co Georgia Industrial 400 ROL 1951 2006 66

54 Durango Georgia Paper Co Georgiz Industrial 6.79 no2 1947 2006 50

55 Durango Georgiz Paper Co Georgiz tndustrial . 1870 HO3 1955 2005 52

56 Harllee Branch Georgh Uity 359.00 b 1967 2013 45

57 ImternationalPaperCo Savannah Georgia Industrial 7.5¢ GEN2 1940 2001 62

38 Iaternational Papas Co Savannah Georgia Indastrial 10.00 GEKS 1552 2001 ]

39 Internatianal Paper Co Savannah Georgia Industrial 20.00 GENY 1557 2091 45

60  fack McDonough Geargia WHitty 259.20 1 1563 2012 49

61 lack kicDorough Georgha Uity 269.20 2 1564 2011 47

62  titcheB{GA) Georgia Utibty 27.50 1 1948 2002 54

63 HKlitcheB (GA) Geargn hitty 250 2 1948 2002 54

64 Bunge MlEng Cogeneration tnc {Einaks Industrial 20.00 GEN1 1589 2010 20

65  Carkle linots Lhity 3.00 3 1949 1585 36

66 Crawdord (IL) inaks i 23330 7 1958 2012 b2}

67 Crawford (IL) Winois PP 15810 8 1961 2012 51
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AppendicA-2
Age a1 Retitement of Units Retired from Sendce
EV Power - Hovember 2013

[A [B] Q) (D} [f] IF} 1G] 1}
l Ling l l l Retiremant | Agean l

Ho. Fant State Fiant Sector Capacity MW Uni Yearin Seivice Year Retwement
68 Dion Hinois Uty 5000 4 1545 1978 33
69  Dicn ilinoks Lhitity 69.00 5 1953 1978 25
70 Fairfiekd IL) I8inots Wity 180 1 1939 1975 6
71 Fairfield {il) Wirais Uity .50 2 1942 1915 33
72 Fairfield (1) Ilirois edity 4090 3 1948 1975 27
73 FiekStreet {linois IFP 25.00 11 1542 1977 9
74 FikStreet Hinoks PP 173.00 i8 1949 1977 29
75 FiskSticet Mirois 7P 374.00 ig 1959 2012 53
76 Grand Tewer Itinois iFP 85.70 3 1551 001 50
77 Grand Tower Hinois IFP 11380 4 1558 2001 43
78  Hutsanvif2 1%nais i3 7500 3 1553 2011 59
79 Hutsmnyife I¥ircis I 75.00 4 1954 2011 58
&1 Jachsonvife Devebpment Center Itinols Commercizl 0.76 ST1 1935 2013 &8
8t Jzcksonvile Desebpment Center I¥inois Cammetcial a0 13p) 1945 1013 [3:3
82  Jacksonvilz Devebpment Center ifinois Commercial 209 13 1945 2013 63
83 loket® Rinois 133 107.00 3 1950 1978 8
8%  Laleside Iirois Uility 26.00 4 1943 1982 34
85  Lakeside Hinois iy 20.00 5 1953 1982 ]
£ lakeside ikinois Utdiy 37.50 6 1961 2009 49
87  lakeside I¥incis Lhiity 37.50 7 1965 1049 44
&8 Marion ITincks Lhiliy 33.00 1 1563 1900 63
89 Marion IBinnis Uity 3100 2 1563 1900 B4
50  Marn Hinois Utdity 33.00 3 1583 1200 &4
91 Mascowtah (Yinais Lhitity .00 1 1965 1976 11
92 Meascoutzh IBinois Utitity 150 2 1967 1976 9
93 Meredoia tHinois p 57.50 1 1948 2005 61
34 Meredosia ifinois irp 57.50 2 1949 2009 61
95 Meredosia Iinois IF# 239.30 3 1560 2011 52
96 Maline Winais Utifity 12.00 S13 1350 1576 27
97 MiCaunel Hinals Lhifity 2.00 1 1941 1950 49
948  Mt€armel iEinois Utdiy 7.50 3 1552 1083 32
93 Peari Hation IBinois Urility 22.00 1 567 2012 45
100 Perudil) Wirots Utdity 250 2 1918 1975 37
101 Peru{ll} hirois Lhitiy 100 5T1 1936 1975 39
102 Powerioh Hirois P 35.00 1 1928 1974 47
103  Powerton IHinois 1°p 55.00 2 1829 1974 45
101 Powerton Bincis IFP 105.00 3 1930 1974 45
105  Powerton 1¥inots (43 105.00 4 1940 1574 35
106 RS Wakace izt Urifry 15.0¢ 3 1539 1985 47
107 RSWalace 1Hinois Uiy 40.30 4 1941 1985 45
108 RSWalace Winais Uity 4020 5 1949 1935 37
109 RSWalace linals Lhility 25.60 6 1952 1985 33
110 RSWabace thirois WHility 113.60 7 1958 1985 28
i1l Vermilion Power Station Itinois P 1c280 2 1956 2011 55
132 Vermition Power Station Hincis I7P 73.50 ST1 195% 2011 57
113 Waulegan Hinals IFP 13000 5 1031 1978 47
114 Waulegan Ibicols IFP 121.00 (] 1952 2007 56
115 Wil County 1Rirois e 137.50 1 1955 2010 55
116 wWill County [Binois PP 18370 2 1955 2010 30
117 4 AC Station Indizna industrial 67.50 141G 1563 1999 35
118 4 AC Swation Indiana Industrial 67.50 151G 1563 1933 36
119 Breed Indiana Utitty 455.55 1 1560 1924 34
120 Crawfordswifie Inddiana Utday 5.00 1 1939 1970 32
121 Crawfordsville Indizna Lhidry 350 2 1928 1960 33
122 Crawfordsvite Indiana Uity 450 3 1947 1978 0
133 Dean H dlitckel fndfana Uiy 12808 5 1939 2010 51
124 Dean H Michel Iediana Utiliry 12800 [ 1959 2010 51
125 Dean H Micked Indizna Uity 137.50 1n 1970 2010 40
126 Dresser Statlon Indizna Uity 50.00 4 pLL5E 1975 34
127 Dresser Station indiana Lhitiy 50.09 5 1944 1975 31
128 Dresser Station Inddizna Utiity 30,00 B 1945 15975 30
129 Edwandspent Indiana Utday 40.20 7 1949 2011 62
130 Edwardsport ndiana Utdity 69.00 8 1951 201t 59
131 FBCulley Indfanz Uiifiey 46.00 1 1955 2006 52
132 Frankfort Indiana Uity 6.0 1 1941 1977 36
333 Frankfort Indiana Wiy 10.00 2 1952 1977 25
133 Trankfort Indiana Utility 17.00 3 1962 1977 15
135 Jasperl Indiana Wnitity 200 1 1938 1975 38
135 Jasperl Indiana Utitity 5.00 4 1949 1975 27
137 Iohnson Street Indiana Utitty 5.0 1 1934 1970 36
118 lohnsen Street Indians LhiSty 15.00 2 1934 1970 35
133 Johnson Stieet Indiana Wity 15.00 3 1934 1970 3%
140 Johason Street Indiana Lhikty 15.03 4 104% 1970 22
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AppendicA-d

Age at Retirement of Units Retired from Sesvice

EY Power - Hovember 2013

Ex. AA-D-3

14] 12} i} 0] [13] T¥] (5] {H)
l Lire l [ } | I Retiterrant [ Ageal !

. Flant Srate Hant Sector Capacity BV, Unk Year in Service Year Retikement
141 LawtonPark Irdianz Uttty 15.00 2 1934 1975 AL
142 Lawton Park Irdiana Utifity 15.00 3 1941 1975 34
143 Mihigan City Indizna Lhitity 400 il 15330 1980 5
144  HKablesva Indiana Lhility 50.00 5T 1950 2003 53
145  HNoblesvile Indizna ility 50.00 T2 1950 2003 53
146 Perry K irdiana 1 15.00 3 1924 1983 337
147 Peny K Irdians 7P 1250 5 1918 1985 L]
148 FPery K Irdiana IFP 500 HS 1938 2000 &2
149 PerryW Indiara Utitay 1163 7 1980 1997 18
150 Peru (i) Indiana Wity 5.00 1 1913 1977 44
151 RGaPaghes Indana iy 150.00 1 1959 2012 53
152 R Gabagher Iredizma thility 150.00 3 1566 2012 32
153 Smarfit Wabash indiana tndustrial 2.0 1240 1947 2001 55
154 Smurfit Wabash Indianz Industrizl 2.00 8313 1247 2001 55
155  State line Encigy Irdtana ([ 20000 T 1929 1978 49
156  State Line Cnergy Iredizna IrP 15000 512 1938 1979 41
157 State Line Enetgy Indizna I 22450 ST3 1955 2032 55
138  State Line Energy trdizna P 38390 5T4 1262 2012 50
159 Twin Branch indiana Lhitity 4000 1 1925 1974 49
160 Twin Brarch Iediana Utitity 40.00 2 £525 1974 49
161 Twikn Brarch Isdiara Utdity 7500 3 1940 1974 ELS
162 Wabash River Indiana Utitity 112.5¢ 1 1953 1955 42
163 Wahington (iN] Indiana Widay 500 1 1947 1977 31
164 Wahinglon (i) Indiana Uiy 5.00 3 1957 1977 31
165 wWazhingtoa (iH) InfRAra Wity .00 3 19318 1977 Li)
166 Wahington (I1¥) indrana hitity 560 4 1957 1577 21
167 Ames Ekatric Services Power Plant {la Ames} ke Liifity 30 2 1932 1932 0
168 Amas Electric Services Powes Phant (la Ames) lzwa Litikty .00 3 1918 1938 0
169 Ames Eledric Services Power Phnt (la Ames) bowa Urikty 750 5 1950 1984 35
170 Ames Electric Servies Power Phint ()2 Ames) $xwa Utility 1260 6 1958 198% 29
171 Boone(lA) kawa Utitity 1% 3 1947 1977 30
172 Boane(lA) [ ] Utifity 3.50 4 1913 1977 54
173 Bridgepan (1Y) [LSF] Lhility 23.00 1 1953 1981 28
174 Bridgeport (1) lowa Uniity 23.00 2 1953 1981 28
175 Bridgeport (14) lovesa Utity 15.00 3 1957 1981 24
176 Carrol (h) losa Utitity 530 1 1952 1980 9
177 CarnoR{la} forwa Lhitty 530 2 1953 1590 37
178 Clinton [1A ADRY) breea Industrial .50 GEM1 1954 2008 55
179  Clinton [IA ADLY) kra Industsial 3.3 GEM2 1940 2068 1]
180 Chiston {'A ADMY) krera Industeial 2.40 GEN3 1565 2008 44
381 Clinton (A ADMY lowa Industrisl 400 GER4 1974 2008 5
182 Llinton (LA ADAY) lowa Industrial 7.00 GENS 1591 2008 18
183 Deason LA toea Uity 150 3 1941 1541 0
184 Denwon [I1A) bywa Utitity . 4 1950 1985 37
185  Des Moines [IA MWPYR] (20 ] Uility 20.00 1 1925 1950 65
185 Des Koies (LA BWPWR) ¥ Utifity 3000 2 1926 1950 [ 2]
187 Des Koines {LA MWPWR) hyera Hility 5.00 3 1949 1990 4
188 Des Mokes (WA MWPHR) loea Uttty 75.00 ] 1954 1993 39
183  Des Rioies (LA MWPHR) lorwa Utitty 11364 7 1065 1994 30
130 Ezghe Grove fowa Lhikty 8.00 1 949 1980 31
191 Hawkeye lowa Utify 800 1 1949 1981 32
192 Hawkeye lerrza Lhitsy 1150 2 1954 1981 28
193 Humboldt kwa Lhidty 9.40 1 1950 1999 50
193 Humboldt lowa ity 9.40 2 1950 1999 50
195 Humboldt bowa Wity 1350 E] 1951 1939 48
1%  Hombokit Jowa Utdity 20.30 4 1953 1539 46
197 lowa S1ate Univ kea Commercizl 3.0 1 15943 2004 55
198 Ichn Deere Dubuque Works byea Industrizl 3.50 GEN2 1249 2010 bi
159  lohn Deare Dubugue VWorks kreca Industaial 3.00 GENY 1989 2009 20
200 John Deere Dubugue Worlks lowra Tndustaizl .50 GER4 1964 2010 47
291 larsing lawea Uity 15.08 1 1918 2004 57
202 larsing byma Utiity 1150 2 1948 2010 62
203 Maynard Station kreva Utdity 54.40 7 1958 1958 30
204 Muoscating bowa Utitty 7.50 5 1944 1985 4
205 Muscatme bovra Lhifty 12.50 6 1949 1985 37
206 Pelh lorera Lhitty 150 3 1948 1650 3
267 Pelk fowa Usitty 400 4 1952 1392 40
208 Pelia lowa Utitity 1150 5 1964 2012 48
209 Pefy [2%] Utikty 2650 & 1972 2032 40
210 Praivie Creek 14 kraa Lhikty 23.00 1 1950 197 42
211 Prairie Cteak 14 lzaa Lhifty 23.00 2 1951 2010 &0
212 RFeesside (1A} lowa Uikty 2.50 2 1927 1983 46
213 Riverside(lA) lowa thifity 2000 LIE] 1937 1983 46
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AppendicA-2
Age at Retirement of Units Retired from Senvice
EV Posier - November 2013

18] {8] icl [0] [13] IF [G] [H]
Lize I l [ I l Rethement Ageat I
Ho. Flant State Ffant Sector Capaciy MW Uni Year i Service Year Retiternant
214 Riverside (14) lowa Utikty 46.00 T4 1949 1988 39
215 Sibkey One lowa Utitity 250 1 1948 1984 37
216 Siath Street {1A) bwa Lhitity 10.00 1 1921 2010 o0
217 ShehStreet {IA) lowa Lhikty 6.0¢ 2 1930 2610 3]
218  SithSteer|la) krwa Litifity 15.00 4 1942 2010 58
219 Sith Street (1A [ F] Uity 7.50 5 1917 1951 64
220 Sicth Street(fA) kewa Uity 10.00 6 1925 2010 86
22t Sitk Streer W) brera Uhidity 15.00 7 1045 2010 65
222 Skah Street |14) lowa Lhifity 2870 8 1950 2010 ]
223 Streeter lersva Utitty 5.00 4 1949 1984 36
224 Streeter lowxa Lhitgy 5.00 5 1934 1984 31
225 Suthetdand {14) laera Lhibty 317.50 2 1955 2010 56
236 WWebster City Jrma ifity 1 1 1921 1949 58
227 Webster Cay lowa Hrify 1) 2 1928 1979 51
228 Webster City bowa Uritty 2.0 3 1932 1979 40
223 Welster Cay krwa Unifity 400 4 1950 1979 2%
230 Webster City Jowz LRIty 800 5 1560 1979 9
231 Llawrence Energy Center (K5) Kansas Utitty 3800 2 1952 2000 48
232 lawrence Energy Center [KS) Kansas Uity 10.60 5T1 19319 1393 54
233 Necsho Kansas Lhifty 15.00 1 1924 1924 ]
234 Neosho Kansas Litikty 25.09 2 1927 1927 a
235 Cane Run Kentucky urifty 11258 1 1954 1985 30
236 Cane Run Kentucky Lhifty 112.50 2 1956 1985 29
237 Green River(KY) Kentixhy Utility 37.50 1 1950 2003 54
238 Green Rives (kY] Kentchy Lhisty 37.50 2 1550 203 53
239 Headarson | Kentuky Utitty 5.00 3 1951 1571 20
240 Hendersen | Kentuchky Lhifity 5.00 4 1951 1971 19
241 #Henderson | Kentucky Lhifity 1156 5 1956 2008 53
242 Henderson | Kentucky Wity 3030 6 1568 2003 41
243 Owensboro Kentucky Litikry .50 1 1939 1577 18
241 Owenshoro Kentucky Utitity 150 2 1939 1977 8
245 QOwensbora Kentuc by Utifity 200 3 1945 1974 29
246  Owensboro Kenluchy ity 3450 4 1554 1978 25
257 Paddys Run Kentocky ity 25.00 L 1942 1979 37
248 Paddys Run Kentucky Uity 25.00 2 1942 1979 37
245 Paddys Run Kentucky Lhisiy 69.00 3 1947 1951 3
250 Paddys fun Hentocky Lhikey 69.00 4 1549 1981 3
251 Paddys fun Kentucky ihility 74.70 5 1550 1983 33
252 Paddys Run Kentucky Utifity 7470 6 13952 1984 32
253 Pinevdke Kentucky Lhitty 37.50 3 1951 2002 51
254 Tyrone (KY) Eenticky Lhikty 73.00 3 1953 2013 &0
255 R PaufSmith Power Station hiarylznd 1P 15.00 i 1900 1990 gL
256 R Paul Smith Praer Station FSarytznd IFP 35.00 2 1500 1990 91
257 R Paul Smith Poeser Statian haryland PP 3450 g 1247 2012 65
258 R Paul Smith Pover Station Mandand P 7500 11 1958 2012 54
239 Vienna tizryland [tx3 6.00 1 j L) 1500 0
260 Vienna Maryland [+ 6.00 2 1500 1900 0
261 Vienna HKandand PP 8.00 E] 1900 1500 0
262 Vienma Mandand P 800 4 1900 1500 0
263 Indeck Turness Fabs Energy CNTR Wassachusetts iPp 2190 GENL 1983 1999 10
264 Szlem Harbor Massachusetts P 8L50 GEN1 1952 2611 1)
265 Salem Harbor Massachusetts IFP 82.00 GEM2 1952 2011 59
266 Somersel Station Massachusetts P 74.00 5 1951 1934 47
267 Somerset Station hassachusetts [ 100.00 S0ME 1539 2010 51
268 Advance Mickigan Litifity 7.5 1 1953 2000 a7
269 Advance Michigan Lhidity 7.50 2 1953 2000 4
270 Advance Mlichizan Ly 2200 3 1967 2000 34
271 Bayside (M) Michizan Uiy 250 1 1846 7002 57
272 Bayside (M) Mi:hizan Uty 5.00 2 1950 1599 50
273 Baysde [MI) takchigan Lhifiy 7.50 3 19%4 2002 49
274 Bayside (M) Kichizan Utifity 1400 4 196% 2042 35
275 Carg¥ Satt dne Michizan Industrizl 120 ra) 1935 2002 o7
275 Cargilsahlac Mihigan Industaizl a7 L a1 1935 2001 66
277 Coldwater Utitity 500 6 1962 1599 38
278 Coldwater Lhdity 3.00 T4 1940 1953 &0
279 Coldwater Utdity 3.0 5TS 1962 1999 38
285 Connors Creek Michigan Utifity 2280 41 1935 1981 47 .
281 Connoss Creek Michigan Lhitzy 2.00 42 1916 1981 46
282 Conrors Creek Michizan Uity 2.00 a7 1937 1981 45
283 Canrors {reek Michizan Utilty .00 48 1938 1981 a4
284 Gladston (MIGSTONL) Mihigan Unifity .00 1 1955 1980 5
285  Gladston (MIGSTONE) tAxhizan Utitity 300 2 1955 1589 6
285 JBSimms Michizan Utiity 10.00 1 1961 1993 18
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Ameren Missouri | REPORT ON HIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Appendin A-2

Age at Retirement of Units Retired from Service

EV Power - Hovember 2013

4l 18] 1§ (ol te) i) G )
I Lire | | Retirement l Ageat l
Mo. Pant $ate Hani Sector Capacky hiv Uni Year in Service Year Retirerrent
287 18 Simms Michigan Lhitity 10.00 2 1961 2005 45
258 Jamss de Young Michizan Utdity 800 1 1940 1983 44
289  James de Young Michigan Litdity 800 2 1940 1983 44
290 Marysvife Mihigan Lhility 30.00 2 1500 1972 3
291 Maryswle Michigan thifty 0.0 3 1900 1972 73
292 Marysuite Michigan Utility 30.60 4 1900 1972 73
293 Rtanyswila Kichigan UtiTsy 3000 5 900 1872 73
294 RKfanysvife KSichigan Lhifyy 5000 [} 1830 1435 65
205 Maryswibe Michizan Lhifity 15,00 7 1943 2011 6%
296 Manysvite Michigan Uity 75,00 8 1947 2011 23
297 Mansvite Michigan Lhitty 200 43 1927 1581 55
298 Manysvile Whitity 200 44 1928 19281 54
193 tharysvite Mihizan Utikty 200 45 1931 1581 51
1) KEtershy Nichigan Utikty 003 2 1927 1973 32
301 HKbtersky Kichigan Vrifity 20000 3 1927 1979 52
302 Idstershy tihigan ity 2000 4 1927 1979 52
303 Muskegon Mhigan Industriz 350 GEMY 1533 2010 72
33 Muskegon Michigan Industsizl 13.10 GEN4 1968 2019 42
305 Muskegon Wichigan Industsizl 2830 GENS 1983 2010 24
306 Ottawa $reet Michizar Lhibty 25.00 1 1940 1933 52
307 Ouawa Sieet Michisan Lhility 2500 2 1949 1933 44
3038 Ottawa Street Michizgan Uty 2500 3 1951 1533 41
309 Ottawa Streat Michigan Uhifty 4.00 5 1938 1983 50
310 Pennsalt Michigan LRty 2.50 1 1964 1985 22
311 Penrmsah MMichigan Litikty 500 12 1964 1585 22
312 Penrsah Michigan Utifty 6.00 14 1964 1955 22
353 Pennsalt tichizan Utity 600 15 1964 1985 2
314 Penrsaft Michigan Utitty 150 16 1964 1985 22
315 Peansah tichigan utifity 750 Y 1964 1955 22
316 Pennsalt Kichigan Lhifisy 50 18 1964 1985 2
317 Pon Huron Mihizan Uity 2.00 2 1966 1985 19
318 Port Huion Michizan Uity 4.00 3 1969 1985 15
319 Presque kk Michizgan Lhitity 25.00 1 3955 2006 51
320 Presque kle Michigan Lhifity 3750 2 1562 20% 45
321 Presque ki Fichizan ity 54,40 3 1564 2010 45
222 Presque ki Kichigan Uikty 57.80 4 1566 2010 41
323 Saginaw Station Michigan i 100.60 511 1920 1973 53
324 Smarfit Stone Container Cotp (1) Michigan Industrizl 1560 GENL 1966 209 43
325 Treaton Channel Michizan Ltdity 50.60 1 1924 1975 51
326 Treaton Channel Ktichigan Uriity 50.00 2 1924 1974 31
327 Trenton Channe! Michigan Utitity S0.00 3 1924 1974 31
328 Trenton Channe! Hichizan Lhility 50.00 4 1926 1924 49
329 Tienton Channel Michigan Utility 50.00 5 1926 1974 49
330 Trentan Channel Rlichigan Lhitity 50,00 6 1926 1974 49
331 Trenton Channel Plichigan Lhiliry 200 33 1927 15977 53
332 Trenton Channel Fichigan Lhility 4.00 42 1924 plrr 54
333 Trenton Channel Michigan Utidity 4.00 43 1924 1977 54
334 Trenton Channel Michigan Utdity 4.00 44 1927 1977 51
335 Tienton Chznned Michigan iy 400 45 1930 191 48
336 Wyandotte (M) Michigan Urility 4.00 1 1939 1984 a5
337 \Wyandote {M1) Michigan Uttty 6.00 2 194) 1934 az
338 Alevandda (NN Finnesata Lhifity 30 ST3 1949 1981 32
339  Berson [MNSENSON} Minnzsota Lhifity 0.30 1 1940 1982 43
340  Berson [MHRENSON) Minnesota Utifity 0.30 2 1929 1981 53
341 BlackDog Minresota Thifizy 8L00D 1 1952 2001 4B
342 BlackDog Minnesota Wifiy 137.00 2 1954 2002 48
343 BlueFanh Hinne sota Uity L50 2 1918 1984 45
344 Buefarth Minnetota Lty 200 3 1944 1987 42
345 Canky Mianasota Utikty 309 % 1921 1875 44
346 Canby RMinnesoia Utitity 5.00 2 1342 1975 33
347 Crooksten Kiianescta Udity 5.00 1 1948 1975 27
348 Crooksten hinpesots Lhility 500 2 1949 1975 26
349 Datroi lakes htinnesoata Uiility .00 2 1937 1982 46
350 Faitmont Energy Station Iinnisota Lhility L0 1 1935 1935 ¢
351 Faimaont Enargy $tatien htinoesota Lhility 3.00 2 1937 1937 0
352 Hibbing Minnesota Lhility 500 1 1941 1984 43
353 Hithing Minrasota Wity 2.50 2 191 1282 42
354 Hithing hnresota Uiy 150 4 1931 1595 54
355 Hithing hlinnzsota Utdity 200 7 1930 1930 1]
356 Hitbing Hinnesora Utdity 3.00 R2 1936 1936 0
357 High Bixdge Hinresota Uity 32.00 1 1924 1591 68
358 High Biddge Klinnesota Wity 3500 2 1928 1991 64
359 High Bridge Minnasata Lhifity 50.00 3 1942 1991 50
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AppendicA-l
Age at Retirerrent of Units Betired from Service
EV Poser - liovember 2013

[A} [8] [ o 1t] [ {0] [H}
! Lire I | | ] Retiremant Age sl ,

tHo. Flant Sate Plant Sector Capaciy MW Uniz Year i Senvice Year Retgement
360 High Bradge Kinnesala Utilty 50.00 4 1944 1391 48
361 High Biadge Hinresata Utilry 113.60 5 1956 2007 51
362 High Bridge Kinresota Lhikity 16320 [} 1959 2047 48
163  Hoot Lake Wtinre sota Lhisty .50 1 1948 1005 57
364 Litchfied Minnesota Lhitity 3.00 571 1948 1990 42
355 Llichfiel Mianesota Utidity Lo0 sT2 1930 1977 48
366  Madison (M) Minrasota Uty 102 1 1949 1970 22
367 Minnesota Vakey Klinnescta Utdiay 10.00 1 1500 1900 0
368 Mnnesots Vatiey Minnesota Utday 10.¢0 2 1600 1909 a
369 Minnesota Valky kiinnesota Lhitity 46.00 3 1953 2006 53
370 Mooarhead NWinresota Unitity EXu] 3 1340 1984 45
371 Mooihead Ninresota Lhility 300 4 1948 1984 37
37 Moorthead Miaresola Utdity 6.00 S 1952 1984 33
373 HKlpothead hinrzsata Uty 25.00 7 1970 1539 kU
374 HNew Ulm Minnesola Utdity 6.00 2 1946 1984 38
375 Horth Broadeay Minnesota Utifity 5.0 1 931 1982 52
376 North Bread ey Minne sota Utifity &0 2 1936 1382 47
377 Cronvill Hiarewila Utitiry 16.50 1 1950 1983 34
378 Reserside Repowerig Project (M) Minnesota Wity 3500 2 1931 1987 56
379 Rhesside Repowering Projkct {hi4) Mianascta Utdlity 6.00 7 1949 1876 27
38)  Rivesside Reporwering Praject (M) hlianaso1a thiity 23880 & 1964 2009 45
381 Riverside Repowering Projct (M) hiinresota Lhdity 165.00 5TV 1987 2009 22
382  Sartell hSH htnnesota Yndustrial 2040 ABB2 1932 2012 30
383 Skepy Iye hinnesota Utifsy 125 4 1660 1985 26
38t Spingfizld (MSH) Minresota Lhitiay a.gn 1 1937 1976 40
385 Speingfiakd (MH) Minr2sota Uity 100 2 1840 1994 54
385 Springlield (LK) Minnesota Utifity 2.00 3 1946 1998 53
387 Springlield (MK) Minnssala Litifity 4.00 4 1961 2002 4z
388 Virgin Klinresata Litday 503 1 1949 1592 44
389 Virginia Minresota Utidity 1 2 1922 1990 68
390 Virginia Wlinre sota Utitity 150 3 1930 1936 68
391 Viiginia Misresota Lhility 250 4 1937 1896 59
392 \Wiltmar Minrasota Uity it 2 1928 1976 48
393 Wiltmar Minnesota Unify 4.00 571 1949 2006 57
394 Wright {145) Misisippl Uiy 250 5 1926 1581 56
395 Chamok Mrsoud thiiy 150 1 1953 2033 o0
306 Chamos Missauri Utitiy 4400 2 1250 2013 53
387 Chilkothe Missouri Wity 150 3 1929 1980 51
308 Chiloothe Plisscuri Lhitity 250 4 19319 1982 13
399 Chifxathe Rissouri Liiffry 5.00 5 1948 2004 36
400  Chikicothe Rtssouri Utifity 6.00 ] 1958 2004 45
401 Chilxathe KIRseriri Litdity 2.50 4A 1938 2004 85
402 Coleman(M0) Fssouri UZity 630 1 1959 1985 25
403  Coksmbia {MO CLMBLA) Misscuri Uity 500 1 1338 1975 38
404  Columbia (MO CLMBIA) Misscuri Utility &850 2 1947 192% 29
405 Coumbia {MC CLMBTA) Rlissouri Lhifiy 4.00 4 1529 1975 a7
406 Fukon (340) Kissouri Lility 100 1 1935 1982 48
407 Fulon (M10) Missouri Utdity 2.00 2 1940 1982 43
408 Fufton (K10} tissourd Uity 2,00 3 1949 1982 34
402 Futton{re0| Missourk Utday 6.00 4 1959 1982 24
410 Grand Avenua Pissouri Lhitty 2000 8 1936 1582 46
411 Hannibal Rlsscuri Thifity :30] 1 1935 1990 54
412 Hannibal Rlisseuri Lhitity 10.00 2 1951 1990 39
413 Hannibal Khissouri Utility 17.00 3 1937 1990 53
414 Hawthorre (K10) kssouri bitdiy 65.00 1 1951 1984 34
415  Hawthorre (MO} Mhsscuri Utdity 65.00 2 1951 1934 33
4§16 Hawthosre (W10} Msscuri Lhdity 11250 3 1953 1984 2
417 Hawthoine [MO) tisseuri Unitity 142.79 4 1555 2000 a5
418 Missouri Chemical Works Rlissouri Industrial ) GENL 1543 2011 68
419 Kissouri Chemical Works Kissouri Industriat B0 GERZ 1943 011 68
470 South River Station Misseuri Uity 1.50 H 1952 1952 1}
421 South River Station Mnsouri Utdity 1.50 2 1953 1353 a
422 Scutheast Misscuri State Unke Missouri Commarcial 620 GEH3 1972 2007 35
423  Univof Missouri Cournbin Alissouri Commercial 620 GEM1 1961 2002 42
424 Unirof Misscuni Columba Rssouri Commerctat 11030 GEnz 1974 2002 29
425 Univ of hissouri Combi Rlisscanii Commercizl 19.8) GEN3 1985 2002 16
426 Untv of hmsouri Coumbiy Fisouri Coramerdial 14.50 GEHY 1958 L2002 15
427 Fremont } Nebraska Utikty 100 1 1928 1976 49
428 Fremont 1 Habiaska Utitity 200 2 1924 1976 53
429 Fremontl Mebraska Urifty ERu 3 1932 1970 45
430 Frermantl Mebraska Uy 5.00 4 1346 1576 31
431 Fremont 1 Nebraska Uttty 10.00 5 1930 1975 27
432 Harodd Kramer Reabraska Utiity 45,50 i 1949 1931 42
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AppendicA-2

Age at Retirerment of Units Retired from Service

EV Power - Hovember 2013

Ameren Missouri | REPORYT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Ex. AA-D-3

1a] 18] (8] (D} 1131 L] [} 0]
Lize ] | l l Retiremant I Ageat
Ho. Fiant S1ate Flant Sector Capacity MW Ung Year b Senvice Year Retirerment
433 HaroM Kramer Mebrasha Uttty 45.50 2 1549 1991 42
434  HzroM Kramer Nebrasha Utilty 45.59 3 1551 1991 40
435 lones®t Nebraska Lhitiy 15.00 ] 1917 1974 57
435 loresSt tabraska Lhilty 20.00 1 1921 1974 53
437 lores St tiebraska Uity 2000 g 1925 1974 49
438 Jones St Kebrasta LHifity 500 9 1979 1974 a5
439 Jores St Kebrasha ity 10.00 10 1937 1574 37
440 Kohave (RV) Hewvada Uity 81810 1 1971 2009 38
441 Mohave (¥} Hevada Uiitity 81819 2 1971 2009 38
441 Tracy{NV) Nevada Uity 113.20 [ ddd 19% 10m 6
443 Schiber Hews Hampshire Utitty 50.00 5 1955 2006 52
444 Deepwater (M) Hew Jersey I 2000 5 1942 1994 52
445 Deepwater (W) Hew lersey It 2120 7 1957 1994 37
446 Howard K Down Hew Jersey Lhilty 400 3 1936 1913 43
447 Mesouri Avenue Hew Jersey IFP 29.00 6 1950 1974 25
448 MissouriAvenus Hev Jaisey ixid 25.00 7 1050 1974 25
449  PRalan Hew Blexico Uity 0.8) 1 1937 1977 40
450  PRaion Hew Klexico Uttty 0.8) 2 1937 1677 40
451 PRaton Hew Mexico Utikty 150 3 1937 1370 13
452 PRaton New Mexio Uttty 370 4 1951 1596 44
453  Rzton Hew Mexico Utiity 150 5 1961 2030 43
4545 ALS Greenidge Rewu York ¥ 20.00 1 1938 1985 47
455  ALS Greendlge Hew York IPP 20.00 2 1942 1985 43
456 AES Greenidge Mew York IFP 50.00 3 1550 2009 60
457  AES Greenidge Hes Yark 1EP 132,50 4 1953 2011 57
458 AES Westover Hew York PP 3000 6 %00 1972 12
459 AES Westower Hew York i 4380 7 1943 2009 66
460 DanskammerGenerating Station New York P 147.10 3 1958 2013 53
461 Danskammes Generating Station Hew York e 73240 4 1567 2013 45
462  Deferiet Hew York Hew York Industrial 810 WEsT 1916 1007 61
453 Hickkng Rew Yotk IF? 30.06 1 1948 1008 60
464 Hicktng Hee York 1P 40.00 2 1952 008 56
465  Huntley Generating New York PP £0.00 63 1942 2003 61
466  Huntley Geperating Hew York 1P 100.00 1} 1948 2005 57
467 Huniley Gererating Mew York P 100.00 65 1953 2007 54
468  Huntley Generating Hew Yosk 4 163,00 66 1954 2007 5
469 Jeankon Rew York i 30.00 i 1915 2008 62
470 Jeapkon Kew York PP 3000 2 1950 2008 58
471 Kodak Park Site New York tndustrial 6.30 111G 1937 2007 70
471 Kodak Park Site Hewr York fndustrial 6.30 1276 1241 2000 58
473 Kodak Park Site New York Industrial i0.40 1316 1348 2007 &0
474 Kodak Paik Site tee York Industrial 10.40 14T6G 1948 2007 60
475 FKodakPaik Site MHew Yark Industrial 17.50 15TG 1936 1007 51
476 Llovett New York L 172.50 LOVE 1966 2007 42
477 tovett Kew York [ty 2080.60 LOovS 1269 2003 39
478 Rochester Beebee Mew York Utifity 81560 12 1559 1999 40
479 FRuissell Stztion Mew York Uitifity 46,00 13 1548 2008 60
48)  Russell Saton New York Usibty 62.50 2 1950 2008 58
481 RusseliStation New York Lhifty 62.50 3 1953 2008 55
482  PusselStatlon Heeer York Likty 8LE0 4 1957 2008 51
A83  Samuel A Carkon Hew Yoik LWtiky 500 2 1924 1973 43
484 SamuelACarkon Heer York LUhitty 1500 3 1938 1%83 45
485 Samuel ACaikon Hew York Lhilty 1200 4 1930 1978 48
485 Buck Steam Station (KC) Noith Carolina Utiity 35.00 1 1926 1981 55
487  Buck Steam Station (NC) Horth Carolina Uity 31500 z 1926 1981 55
483 Buck Steam Statioa [NC) North Carolisa Utitity 80.00 3 1941 2011 70
459 Buck Steam Station {NC) Horth Carolina Undlity 40.00 4 1942 2011 69
450 Buck Steam Station (KC) tiorth Carolina Utdlity 125.00 5 1953 2013 ]
491  Buck Steam Station {NC) Horth Carolina Utdity 125.00 o 1953 2013 59
492 Cape Fear Horth Carolina Utdiy 3125 3 1942 1594 52
493 CapeFear Honh Caroling iy 12238 4 1943 1594 51
494 Cape Fear North Cateding Widny 14050 3 1956 2012 56
455 Cape Fear North Carolina Udity 187.90 6 1958 2012 54
496 Ciffside Narth Carofina Utidity 4000 1 1940 2011 72
497 Clifside Horth Carodina Utdity 40.00 2 1940 2011 71
498  Cldfside Harth Caroling Lhdiy 65.00 3 1948 2011 B4
453 Clifside Harth Carolina Utday 65.00 4 1948 01 63
500 DanRiver {4} Korth Carolina Utdty 70.00 1 1948 " 012 52
501 Dan River (KC] Rorth Carclina Utday 70.00 2 1950 2012 62
502  DanRiver (M) Rorth Carolina Utdity 150.00 3 1955 2012 57
503 Enka Korth Carclima Industriat 400 GLL 1948 2001 53
504 Enka téorth Caroling Iadu stria! 4.00 GELL 1957 2001 a4
505 Enbz tiorth Carolina tagustrial 500 GELZ 1959 2001 42
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

AppendicA-2

Age at Petirement of Units Retired from Service

£V Power - Nowember 2613

[4] 18] ] jwl iE) {F o] (Ll
Line I | | ’ Retirernent | Ageal I
Ho. Fam State FPlant Sector Capacity hv Unit Year i1 Service Yea: Retirement
566 Enka tearth Caroling Industrial 0.30 GENB 1984 2001 7
507 Enka Kotth Carolina Industeis] 3.00 GER2 1937 2001 63
508 Kanrapols Energy PRTNR Sparcer torth Carolina P 100 GEHL 1939 2000 62
509 Kanmapols Energy PRTNR Spencer Horh Carolina Irp 2.50 GENZ 1965 2000 36
510 Kannapols Energy PTHRS Horth Carolina [faed 150 GEN2 1950 2003 54
511 Kanaapo's Energy PTHRS Horth Carelina Irp 15.00 GEN3 1971 003 33
512 Xirston Horth Caroling Flzat Rorth Carolina Industiial 750 GEN1 1552 2008 37
513 Kirston Honh Caroling Flam Rorth Carofina Industrizl 7.50 GENZ 1952 2008 37
314 lee Narth Caroding Lhitity 7500 1 1952 2012 60
515 lee Narth Carolinz Lhility 75.00 2 1951 2012 61
516 Lee Narth Carofing Ut iy 252.40 3 562 2012 50
517 Phymouth (k) North Carofina tndustriat ¥.50 TG4 1949 2062 53
518 Plymouth(KC) Hanh Carolim tndusirial .50 IG6 1956 2006 50
519 Riverbard [NO) Horth Careling Utifty 55.00 i 1939 1981 52
520 Riverbend {NC) Rorth aroling Lhifry 55.00 2 1929 1981 52
521 Rhverbend {N() ftorth Carolina Ulifiy 103.00 4 1952 2013 61
522 Riverbend (KC) Horth Caroling Lhitisy 180,00 5 1952 2013 60
523 Riverbend (NC) Rosth Carolina Lhikty 133.00 6 1954 2013 59
524 Riverbend (KC) Horth Carcling Utitiy 133.00 7 1954 2013 58
515 Tobaccosile Utifty Fant Morth Carolina Industrial 40.20 GEN1 1985 2004 W0
526 [obaccodt® Utibty Fam orh Carolima Industrist 4030 GEH2 1955 2004 19
527 W HWeatherspoon Konh Carolina Utifity 46.00 1 1545 2011 62
528 W HWeatherspoon Korth Carolina Undiy 46.00 b3 1950 201 51
52% W H\Weatherspoon Horth Carolira Utdny 7350 3 1952 2011 59
530 Beubah Rorth Dalots Utihiy 250 1 1927 1985 59
531 Beulah Naith Dabota Uity 350 2 1927 1985 59
532 Beulah Nonh Dajota Utifity 7.50 3 1949 1985 37
533 Drayton {MHKOTA) Marth Dakota Uniliry b.8) 1 1965 2002 37
534 GFWoeod Korth Dakota Lhifity 5.00 1 1949 1983 34
535 GFYood Horth Dakota Uttty 500 2 1550 1485 35
536 G FWood Horth Dakota Uttty i1Lsn 3 1951 1985 M
537 Heskett Rorth Dakota Utiity 75.00 2 1963 1900 B4
538 Walhalla {ND ARCHDAM} North Dabota Iadustrial 2.00 GE 2000 2012 1
539 Wilkam ) Heal Rarth Dakota Utitiay 25.00 1 1952 1551 3%
5S40 Wilkam J Keal Neorth Dakcta Uiy 25.00 2 1952 1991 39
541 Acme {OR) Ohia PP 2560 1 1937 1592 56
542  Acrmre (Oh) Chio PP 7200 2 1951 1395 44
543  Acrne (OH} Ohin [taid 350 4 1929 1992 64
544 Acme (OH) Ohio PP 72.00 5 1941 1592 51
545 Acme [OH) Ohin PP 112.50 6 1949 1592 44
546  Acme [OH) Ohio 1P 600 TOPR 1973 1592 19
547 Ashtabub Ohio L= 46.00 6 1972 2003 30
548  Ashtabub Okio IF? 46.00 7 1972 2003 30
549 Ashtabub Chin IF# 46.09 B8 1953 2002 49
550 Ashtabub Chio IFP 4600 3 1953 2003 50
551 Awvon labe Ohin PP 35048 1 1926 1991 57
552 Avonlake Ohio PP 35.00 2 1926 1953 57
553  Avonlake Ohb PP 3500 3 1928 1933 55
554  Avonlake Ohio irP 3500 4 1929 1983 54
555 Avontake Ohio 7P 50.00 3 1943 1983 40
556 Avonlale Ohio IFP 233.00 8 1959 1987 28
557 Bayshore Chio IFP 14060 2 1559 2012 34
558 BayShore Ohio 1FP 140.60 3 1563 2012 49
559 Bayshore Ohin IFP 217.60 4 1668 2012 41
560 Celina Ohia Utifity 12.50 4 1970 1973 3
561 Cohirshus(OH) Ohiy Uttty 300 1 1919 1977 49
562 Columbus[OH} Ohio Utifity 800 3 1925 1387 62
563 Columbus [OH] Ohio Uiy 13.00 4 1950 1977 28
564 Cowmbus{DH] Ohio Utdity 13.00 7 1957 1987 30
565 Coumbus{ON) Ohin Uity 15.00 8 1966 1587 21
566 Conesville Chic Utdity 14809 1 1959 2005 47
567 {Conesvifle Chin Wity 13600 2 1957 2005 48
968 Conesvillz Ohio Lhitity 16150 3 1962 2013 50
559 Dover (OH} Ohin Utility 400 2 1944 2007 63
570 [Fast Pakstine Ohy Utdity 2.50 1 1945 1982 18
571 EastPakstine Ohio Utdlity L5a 2 19315 1982 48
572 EastPakstine Ohi> Uity 5.00 3 550 12 33
373 EastPakstine Ohia Lhday 7.50 4 1962 1982 21
574  Eastlzhe [O1) Ohio IFP 20300 4 1536 2012 37
575 Eastizhe {OH} Ohio 33 68000 5 1972 2012 40
576 Edgewater [OH) Ohia P 2000 2 1924 1933 &80
577 Idgewaster [OH) Ohi PP 6%.00 3 1943 1893 4
578 Frank M Tait Ohin Uttty 147.05 4 1958 1487 29
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Appendic A-2

Age at Retirement of Units Retited from Service

IV Powrer - Hovember 2013

Ex. AA-D-3

CH] 18] ] (D} [] L] 1a) {H}
Line I l I Relirement Ageat
o Flaat S1ate Fant Sector Capacity M Un Year i Service Year Retirernent
579 Frank b Tait Chio Urdity 147.05 5 1959 1987 28
580 Goodyear Ohio Industrial 7.50 T1 1975 2007 31
58t Goodyear Ohio Industrial 1250 T2 1977 20407 n
582 Goodyear Ohin Iadusirial 7.50 T3 1984 2007 3
583 Goodyear Okin Industrial 12.50 T4 1953 2007 54
585 Gorge (OH) Ohi Uity 40,24 5 1943 1993 50
585 Gorge [OH) Chn Lhitity 4024 i 1948 1993 45
585 Hamihon Ohio Uity 300 1 1929 1975 45
587 Hamikon Ohio Uty 3.60 2 1929 1975 46
588 Hamikon Ohio Lhdivy 7.50 3 1929 1985 57
369 Hamikon Ohin Uity 10.00 4 1976 1985 10
550 Lake Road [OH) Ohia hitity 85.00 il 1967 1993 26
591 HKizd River Ohio fFP 25.00 1 1927 1985 58
592 Mad River Ohic 133 2000 2 1928 1985 45
593 Mad Rives Chiz IFP 23.00 3 1949 1985 5
S04 MCraclen Power famt - Chis Cosmresicial 540 [h 1951 2005 55
595 RicCracken Power Flany Ohiy Lommaercial 310 102 1983 2005 18
596 MamiFort Ohio Litifity 65.00 3 1538 1932 43
587 Miami Fant Ohn Utéity 65.00 4 1542 1982 40
558 MiamiFon Ohix Utdity 104.00 3 1949 2008 38
599 Hies |OW ORION) Ohin Ire 13280 UNT: 1954 2012 39
600 Nites (OH ORIGR) Ohi ixd 13289 UNT2 1954 o012 58
601 Horwak {OH) Ohia Utitity 3.0 2 1918 1582 45
502 Horwabk {OH) Ohia Utifay kR 3 1949 1982 31
€03 Horeiak (OH) Ohka Lhdiy [-X:] 4 1957 1982 25
€04 Horwalk (OH) Ohia thaity 1800 5 1965 1982 14
605 O H Hutchings Ohi Uitity 60.00 4 1951 2013 62
606 Ohio Univ Facitities kan Ohio Cammercs) 1 oGl 1954 2009 15
607 Drrvilka Ohio Uity 150 5 1228 198§ 57
608 Onvilke Ohio Utifty 250 6 1540 1984 45
609 Painesville Ohia Utitity 300 1 1941 19383 42
610 Pamesville Ohio Utdity 3.00 2 1945 1982 37
511 Pamnesvifke Ohio Uadiry 25.00 6 1976 1583 13
612 Phio Ohis Utday 40.060 2 1928 i975 a7
613 Phio Chin Wiy 105.00 3 1928 1975 a7
614 Phio Ohio Ly B0 4 1942 1975 3
615 Phio Ohi Uity 8500 5 1242 1975 11
616 Phio Ohi Utdity 13500 6 1957 1975 19
617 Pioway Ohio Lhility 30.00 3 1943 1989 37
618  Picvay Ohio Utilty 34.50 4 1943 1981 3t
519 Piqua Ohi> Utility 4.00 1 1933 1975 42
620 Piqua Ohio Utility 4.00 2 1933 1975 42
621 Piua Qhio Undity 4.0 3 1340 20Q7 63
622 Pigua D thiay 7.50 I 1857 2007 51
523 Piqua Dhi Uity Lig 5 1947 1987 ai
624 Piqua Ohio UtEity 12.50 6 1951 2007 57
625 Piua Chio Utdity 2000 7 1961 2007 47
626 Piqua Ohin Uity 0.8 10 1587 2007 0
627 Poston Ohiy Lhiday 44.00 1 5949 1987 38
628 Poston Ohio Utdity 44.00 2 1930 1987 37
€29 Poston Ohin Widiry b5.00 3 1952 1987 EL)
630 Poston Ohix Utdity 75.00 4 1954 1987 34
631 RE Burger Ghio IFP 62.50 1 1944 1994 50
©32 RE Burger Oho i#P 62350 2 1947 1994 47
633 REBuiger Ohio PP 103.40 3 1950 2011 62
634 REBuwger Ohn PP 156.20 4 195% 2010 56
635 REBurger Chio PP 15620 5 1955 2010 56
536 Richard H Gorsuch Ohi Uiy 50.00 1 1588 2010 22
637 Richard H Gossuch Ohio Utidity 50.60 2 1963 2010 22
638 Richard H Gosuch Ohio Uity 50.00 3 1983 2010 22
639 Richard H Gorsuch Chis Uity 50.00 4 1983 2010 22
640 Skelby htunic Lisht Plnt Ghi Uiy 1250 1 1967 1999 32
641  Shelby Riuni Light Plant Ohi Litdiy 12,50 2 1373 2611 39
642 Shelby hunic Light Plant Ohn Ut#ity 500 3 1548 201t 64
643 Shelby Munic Light Phnt Ohx Utdrty .00 4 1954 2011 58
44 Skelby Bunic Lisht Phat Ohio thidity 12.50 1A 1968 2011 a4
645 Smart Papers LLC Dhin tadustiizt 100 1 2003 032 3.
646 Smart Papers LLC Ohia Indusuial 1.50 2 2009 2012 3
647  Smart Pepers LLC Ohis Iadustrial .40 ? 2009 2012 3
648 Smant Papers LLC Ohia Industrial 5.40 g 2009 2012 3
648 Smart Papers LLC Ohiy Industriat 6.00 GLN3 1924 2012 2]
650  Smart Papers LLC Ohio Industiial 150 GENS 1927 2009 -2
651 Ohi Industrial 7.50 GENS 1930 2012 83
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Ex. AA-D-3

Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Appendic A-2
Aga at Retiremant of Units Retired fram Sendice
EV Power - Howember 2013

(A} (8] [c1 (D] [E} L] IG] [H}
l [ i [ [ I l Retirement ] Ageat |
Ha. Flant State Flant Sector Capaciy MW Unit Year in Service Year Retirement
652 Smart Papers (LC Ot Industiisl 1050 GERS 1530 2012 a3
€53 Sthdarys [OH} Ohin Lhitity 2.50 4 1546 1996 50
654 StMarys[OH) Ohin thility 600 5 1557 2007 51
655 Stharys|OH) Ohio Uhifity 10.00 & 1967 2007 51
656 Tidd P FEC Ohi Utility 70.00 1 1503 1935 92
657 Tidd P FEC Ohkk Utitiy 11500 2 1948 1979 31
558 Toronte Qhiy PP 35.00 5 1950 2003 53
659 Toronta Ohiy IFP 69.00 6 1949 2003 54
6ED  Torsnto Ohin [ty 69.00 7 1940 2003 54
661 Walter C Bechiord Chio Wity 115.00 1 1952 2012 60
662 Watlter C Bechiord Chio Lhitry 11250 2 1953 2013 50
663 WaherC Bechjord Ohi Lhity 125.00 3 1954 2013 59
664 Woodcock D% Uity 500 1 1938 1479 41
E65  Woodcock Ohio itsy 500 2 1938 1979 41
666 \Woodcock Ohio Lhitity 8.00 3 1941 1979 8
667 Woodtock Ohe Uity 10.00 4 1947 1870 2
6§68 Woodeod Ohix Hikty 10.00 5 1950 1979 29
669 Amalzamated Sugar hyssa Oregon Industrial 1000 i 1987 2005 17
670 Amalgamated Sugar Nyssa Oregon Industrial 150 2 1942 20405 62
671 Amalgamated Sugarhiyssa Oregon Industrial Q.50 3 1842 2005 62
672 Armmsirong Power Station Penraytzana rP 183.20 ARM1 1558 2012 54
673 Armstrong Power Station Penrsylcania 1P 163.20 ARRZ 1959 2012 53
674 Cravdord [PA) Pennsybania Lhikty 35.00 L 1924 1978 54
675 Crawford (FA) Pennsytrania Utifity 3500 2 1926 1978 52
676 Crawford [PA) Pennsyt=ni Utitty 42.00 3 1900 1977 77
677 Cravfard [PA) Pennsyhznia Uity 5.00 4 1200 1977 77
678 Cromby Genzrating Station Pennsyheznia (53 182,50 1 1954 2011 57
679 Eddyiteae Generating Stathon Pennsyhani PP 353.60 1 1560 01 3L
580 Eddystoae Genzrating Station Pennsylania i 353.60 2 1060 2012 52
68l Ehama Power Mant Pennsyleania e 100.00 UNT1 1952 2012 60
682 ElrmaPower Pant Penpsylania G 100.00 UNT2 1953 2012 59
683 Ermma Power Plant Peansybani iz 125.00 LINT3 1954 2012 58
683 Ere K11 Penrsytrania tadu strizd 4.00 GEMY 1935 200 66
685 Era MHA Penmyytrania tndustrizt 7.50 GEWS 1936 2002 123
685 Esia Mill Pennsyleania Industrial 19.00 GEN7 1974 2002 31
687 Erle MiE Panrsybeania tadustrial 1400 GERE 1973 2902 31
688 FRPhilis Pennsybvania PP 69.00 1 1943 2000 57
6589 FRPhilips Pennsyhania IPP 8LOO 2 1549 2800 50
§90  FR Philipgs Pennsyheand IPP 8L00 E] 1550 2000 50
691 FRFhilips Pennsyhantz IFP 179.060 4 1956 2000 45
692 Front Street [PA) Pennsyhani: Lhitity bER:) 1 1953 1591 38
693  Froat Street {PA] Pennsytvania Uity 10.08 2 15E7 1991 74
B94  Froat Street{PA] Pennsylania Lhifty 1500 3 1528 1991 63
695  Front Street {PA) Peansytzann Lhifty 288) 4 1945 1991 47
696 Front Street {PA) Pennsylrania Uity 50.00 5 1952 1891 38
697 General Ehectyic Eriz PA Power Pennsyhani Industrial 5.00 ST 1929 2003 75
698  General Ehegtric Erie PA Power Penrsyhania Industrial 14.00 ST 1949 2003 5%
699 General Electric Erie PA Power Pennsybani Industriat 9.00 STRY 1939 2063 55
700 Hatfiabls Fersy Power S1ation Pennsyteania {1l 576.008 1 1969 2013 44
701 Harfie¥s Feizy PowerStation Penrsytaania IPP 5$76.00 2 1970 2613 42
02 HaifizMs Ferry Power Statios Pennsyleni 1#P 576.00 3 1971 2013 42
703 Lock Haven BT Pennsyheenia Industrial 5.00 GEH1 1938 2002 54
704 Lock Haven WM Pennsyhznia Industrial 5.00 GEH3 19456 2002 56
705 Lock Havea Ml Penmsyhania Industrial 2470 GEHY4 19834 2002 17
706 Karting Creek Pennsykani P 156.20 RAC1 1954 2007 53
707 Martins Creek Penrsylani IrP 156.20 hiC2 1956 2007 $2
708 HKichel Poser Station Penmsykania fFP 299.20 3 1963 2013 50
709 Mew Castle Plant Penrasybania 7P 3W 1 1939 1993 54
7I0  MewCastle Planmt Fenasybanrh i 35.00 2 1947 1993 46
711 Richmond Generathg Station Penrsyteania P 165.00 1 1935 1983 48
712 Sadon Penmyhani Utiity 1100 2z 1900 1979 79
713 Sadon Penmybania UtHity 37.00 3 1500 1979 79
714 Seward Generating Station Penrsytani IFP 27.00 2 1942 1980 g
715 Seward Generating Station Pennsyhaniz [t d 35.00 3 1942 1580 38
7156 Seward Generating Station Pennsyhaniz IFP 62.00 4 1950 2003 53
717  Seward Generaling Statien Pennsyhankz I 156.20 5 1857 2001 47
718 Shippingpont Pennsylani iy 100.00 1 1957 1982 26
715 Sonoco Froducts Co Pennsylani Industrial 2,50 2 1952 2005 53
720 Titus Penmsylranty IFP 7508 1 1951 2013 63
721 Tiws Penrsylvania I#P 75.00 2 1951 2013 62
722 Thws Peniayleanta ep 7500 3 1553 2013 60
723 Waren (PA) Penrsylania ligd 4200 1 1548 2002 55
724 Waren(PA) Pennsytrann PP 42.00 2 1549 2002 53
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Age at Retirement of Units Retiied fram Service
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14} 18] L} 10] 1] ] lal Ir
| Lin ] ’ | Retirerment Ageat |

Mo, Flant Hate Fant Sector Capacky MW Unit Year i Seivice Yeas Retirement
725 Wilkamsbug Pennsylzania hiiy 6.00 L 1900 1550 90
726 Witkamsburg Pennsyleania Unidity 5.00 3 1900 1990 0]
727 Wilkamsburg Pernsylaania Wiy 2830 5 1944 1991 47
728 Canadys Steam South Caroling Unifity 13600 1 1962 2012 51
729 Do'phus b Grainger South Cateling Uity 8160 1 1966 2012 47
730 Do'phus M Grainger South Carolina Utify 8L6D 2 1866 2012 47
731 HBRabhson South Caroling Utidity 206,50 1 1560 2012 52
732 lefferies South Carolina Wiy 17280 3 1970 2012 A3
733 Jefferies South Carcdina Lkity 172,89 4 1970 2012 41
734 todhan South Carcfina Urifity 500 1 1921 1977 57
735 Urnquhart South Carofina Urility 750G 1 1353 2002 48
736 Urquhart South Carotiny Lhitity 75.00 2 1954 2002 48
737 USDOESRS (D Ares) Louth Caroling P 9.40 HP 1 1952 2012 o0
738 US DOE SRS (D Ases) South Carofing 53 9.4 HP 2 15952 2012 60
739 USDOESRS[DArea) Scuth Caroling IeP 9.40 HP 3 1552 2012 60
740 US DOESAS (D Aea) South Caroling P 12.50 Pl 1952 2012 B0
741 US DOE SRS D Avea} South Careling P 1.5 Pz 1952 2012 &0
742 US DOE SRS (D Area) South Carolina P 1250 w3 1952 012 60
743 US DOE SRS (D Area) South Careling PP 1050 P4 1952 2012 2]
744 Xpk{$D) South Dahota Uity 5,00 1 1935 1553 57
745 Ktk {SD) South Dahota Utify 5.00 2 1935 1993 3
746 Kirk(5D) South Dzhota Uity 5.00 3 1561 1953 31
747 Kirk (SD) South Dakata Wity 16.50 4 1956 1956 40
748 Lawience (S0} South Dakota Utitty 12.00 1 1948 1977 30
743 lawrence(5D) South Dalkota Lhify 13.00 2 1948 1977 29
750 Lawience (3D) South Dakota thihty 23.08 3 1951 1977 27
751 Michel [SD} South M bota Lhitty 800 i 1948 1979 32
752 MickeB (D) South Dalota WHifity 500 2 1929 1977 49
753 Miucked {SD) South Dabora Whifity 800 3 1948 1979 32
759 Mobridge South Dabota Uity 200 2 1950 1977 2%
755 Ioha Sevier Tennessea Litifity 200.00 L 1955 2012 58
756 Johna Sevier Tenngisee Lzifty 200.00 2 1955 2012 57
757  Ringsport Wi Tennessee Industrial 400 KO4 1837 1999 62
758  Lowland Tennesses Industrial 3.00 GEM1 1947 1005 59
759 Lowland Tennessee Industiisl 5.00 GEM2 1947 2005 59
760 Lowdard Tennessee Industrizl 5.00 GEN3 1951 2005 55
761 loatand Tennessee Induastiial 0.30 GEN4 1985 2005 21
76)  Loadand Tennesses Industrizl 5.00 GENS 1951 2005 55
763 OM Hickory Plant Tennessea tadustrizl 300 Gi0 1932 2002 3]
764  AWaus Bar Fossd Tennessee Lhidity 60.00 sT1 1242 1997 56
765  Vatts Bar Fossd Tennessee Utility 50.0¢ §T2 1942 1997 56
766  \Watts Bar Fossd Tennesses Utiity £0.00 sT3 1943 1997 55
767 Vatts Bar Fossd Tennessea Utiity 60.00 ST4 1945 1997 53
768 Marshall (TX) Texas lndu strial 2.00 8511 1921 2008 87
769 Blasshall(TX) Texas Industrial 2.00 8512 2011 2012 1
770 Sandow 13 Texas [Ed 12100 GENL 1553 2006 53
771 Samdow 13 Texas [ta 3 12100 GEN2 1554 2006 52
772 Sandow 13 Tewas PP 121.0¢ GEN3 1554 2006 53
773 Cedar Thah thifty 750 1 1945 1237 43
774 Cedar Lizh Utivty 7.50 2 1945 1587 43
775 Deseit Power 1P Utah IFP 43.00 ot 1599 2007 9
776  Geneva Steel Ttah tndustrial 30.00 GEM 1944 2002 38
777 Hal iitah Liifty 15.00 1 1936 1979 43
778 Hah Utah Utitity 46.00 2 1950 1591 42
779 Provo thah Uzibty 2.0 ) 194D 1989 49
182 Piowo Lhah Wribty 2.0 2 1940 1989 49
781 Provo Utah Utikty 2.50 3 1951 1989 a8
7BL ) Edward Koran Varmont Utikty 10.00 2 1954 1985 3t
7831 Brantly Viginiz Utikty 6.00 1 1349 1989) ENN
784 Brantly Vaginiz Urilty 1L00 2 1952 1980 27
785 Brantly Vagini Uttty 11.00 3 1653 1980 27
786 Chesterfiel Viginia Utdity 69.00 2 949 1981 32
787 Dan River {VA) Virginia tadustiizl 300 GENL 1947 2006 59
783 Dan River {VA) Virginia Industaizt 60 GENZ 1952 2006 54
789 Glenlya Virginia Undity 3400 3 1924 1974 51
790 Glenlyn Virginiy Utdtity 3400 4 1927 1974 48
F9L  Park 500 Philp ok USA Viginia ladustrial 6.10 162 1984 2013 h
792 Possamn Poiny Virginia Utdity 11360 3 1955 2803 48
793 Possum Point Virginia Lhdity 239.30 4 1962 2003 41
795 Potomac River Wirginia IFP 92.00 1 1949 2012 63
795  Potomac River Viginia IFP 92.00 2 14950 2012 6}
796 Potomac River Virginia PP 11006 3 1954 2012 58
797  Potomac River Virginia PP 110.06 4 1556 2012 57
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Appendic A-2
Age at Retitemen of Units Retired from Servie
EV Power - Hosembes 2013

(3] (el [q ] [€} IFl 16 [H]
I Lir.e[ | l ] Retiremant l Ageat |
Ma. Plant State Flan Secton Capacity MW Uni Year i Sendce Year Petremant
798 Potormac River Virginia IPP 110.60 5 18957 2012 55
799 Rock Tenn Co [VA) Virginia Industrial 200 1 1577 20K 23
B Waynesboro Virginia Virgnia Indusirial 300 GEMN1 1929 2010 82
801 Waynesboro Virghia Virgmiz Industrial 3.00 GENY 192% 2010 R2
892 Waynesboro Virghh Virginia Industrial 300 GEN3 1929 1008 75
803 Waynesboro Virghia Vitgaia Industrial 340 GEM4 1947 2010 &4
B Loagview (WA COWLITZ) Washingtos Lty 200 1 1200 1973 74
B05  Loagyiew (WA COWLITZ) Washington Litiity 800 1 1900 1973 74
809 Longview (WA COWLITZ) Washingten Utifity am 1 1904 1974 74
807  Longwiew (WA COWLITZ) Washington Uity 800 3 1900 1973 4
803  Loagview WA COWLEZ} Washington ity im S 1500 1973 M
809 Washingten State Unis Washington Commercial 2.00 GENI 1963 2005 42
810 Albright WestVirgnia Uttty 63.00 1 1952 2012 6O
811 Afbright West Virginta Utizay 69.00 2 1952 2012 &0
812 Albright West Virginia LhtHity 140.20 3 1954 2012 58
813 Cabia {reek {I¥V) st Virgiaiz Utitty 2500 3 1919 1974 55
814 {abh Geek (W) West Virginiz Lhiity 22.00 4 1921 1974 53
815 Cabm Creek (\WW) Vet Virginh thify 85.00 8 1942 1981 19
816 Cabin Creek (WV) West Virginia LHifty 85.00 9 1943 1981 8
817 PhiSporn West Virgna Uity 495.50 5 1660 2012 51
818 Rhusvik West Viginia Utitty 1108 1 1504 1973 74
819 Rivesvlke West Viiginia Lhifty 13.00 z 1500 1973 74
820 Riesvil WestViginia Utdity 22.00 3 1500 1973 4
821 Rhesilke West Virgine Utdity 27.00 4 1500 1973 74
822 Rivesvilh WestViginia iy 35.00 5 1543 2012 69
822  Rivesyille West Virgnia Uty 74.70 6 1551 2912 6l
BH Vitlow klard VWest Virginia Utitity 50.00 1 1949 2012 (2}
815 Willow khard West Virginia Utdity 16320 2 1560 2012 52
826 Windsar West Virginia IPP 60.00 7 1941 1975 H
827 Windsar West Virgnia IFP 60.00 g 1941 1975 34
828 Alma Wiscensin Utdity 15.09 i 1947 2012 &85
829 Alm Wiscon sin thifiy 15.00 2 1347 2612 65
830 Alma Wisconsin Unitity 15.00 3 1951 2012 61
831 BayFront Wisconsin Uttty 5.00 3 14925 1986 61
832 Blount Street Wisconsin Utikty 3450 3 1953 2011 58
833  Blount Street Wisconsin Uity 20.00 4 1918 2011 FL3
834 Bkwat Streat Wiscoensia Utifity 23.00 S 1948 2011 63
835 Blount Street Wiscensin Utitty 50.00 6 1957 010 53
835  Blouat Yreet Visconsin Chitty 50.00 7 1564 2010 49
837 Columbus Street Wisconsin Utifity 5.00 2 1935 2003 &9
228 ColumbusStreet Wisconsin Utikty 10.00 3 1941 2093 63
839 ElStonemzn Wisconsin PP 18.00 1 1952 2010 59
€40 EJStoneman Wisconsin IPF 3500 2 1552 2010 39
841 FastWels Wiscoasin Thidity 15.00 1 1939 1382 445
842 Edgewater (W) Wisconsin ity 30.00 i 1931 1935 50
843  Edgewater (W) Wisconsin Lhifiy 20.00 2 1942 1385 43
844 Green BayWest Ml Wistonsin lndustrial 150 GEN1 1929 2002 73
845 Green Bay West hill Wisconsin Industrial 3.0 GEN2 1933 2002 &
846 Green Bay West Mil Wisconsin Industrial 3.00 GEW3 1940 2002 62
857 Green Bay West il Visconsin Industrizl 2.50 GEN4 1947 2002 55
848 GreenBayWest Mill Wistonsin Industrizl 25.00 GEk8 1977 2005 25
849 Menasha (MNSHA) Wiscensin ire 4.00 1 1949 1989 41
85¢ Menasha{MHSHA) Wisconsin P 4.00 2 1949 1989 41
851 Morth OakCreek Wiscoasin Utikty 12000 1 1953 1989 15
852 Morth QakCreek Wicoasin Lhikty 120.00 2 1554 1989 3
853 NMonhQakCreek Wisconsin Uifity 130,60 3 1955 1988 32
851 Maorth OakCreek Wisconsin Utiity 139.00 4 1957 1988 31
855 Port Washinglon Wisconsin Thidity B0.00 1 1935 2004 69
856  PortWashington Wiconsin vy 8200 2 1953 2004 61
857 PorntWashingion Wisconsin Uiy poaiuil 3 1948 2004 56
858 Pont\ashihgton Wisconsin UtEity 80.00 4 1949 2002 53
859 Port\WWashmgton Wisconsin Utdity 80.00 5 1950 1991 41
850 Pulaam Wisconsin Uity 30,00 3 1943 2007 65
861 Pulizm Wisccnsin Utdity 30.00 4 1947 2007 60
862 Richlzrd Center Wisconsin Uity 125 i 1937 1985 48
863 Richland Center Wistonsin Utily 150 2 1929 1985 46
864 Rickland Center WViscoasin Utitty 4.00 E 1853 1987 35
865 Richland Center Witconsin Uidty 7.5 4 1366 1987 2
866 Rock Rier Wisconsin Uity 500 1 1954 1999 46
867 Rock River Wisceasin ity 7500 2 1935 1999 44
868 Widuood Wheoniin Uity 1250 4 1962 1394 33
869  Wildwood Wisconsin Uttty 16.50 5 1568 1554 27
BID  Mei Simpson Wyoming Uty 3.00 1 1561 198) i9
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Appendix A-2
fge at Retieerment of Units Retited from S=nice
Y Powier - Nowember 20011

A B, L] 1 IE] [F} 16} 1H]
Lire Fatitement Age at
Ha Plant State Flant Se<tor Capacity LW Unlk Year iy Service Year Petiement
871 M Shmpson Wyaming Utdlity L 2 1928 198) 52
872 Heil Sapson Yhyomicg utlity 2.00 2 1546 1946 0
Vyming Uity 700 4 1948 168 ¥

873 Meil Stapsnn
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

APPENDIX A-3
AGE OF UNITS CURRENTLY IN SERVICE

Age of Coal-Fired Unfts Currantly in Service

Appandf A-3

EV Power - Hovember 2013

Ex. AA-D-3

{af i8] <1 [D} IE] Q] [G]
| o o]
I No. Plant State Plant Sector Capaciy MV Unit YearinSenvice| Current Age

1 Humber of Units 1,296

2 Plaximum 1,425.6 2013 88.9

3 Minimum Q0.5 1975 0.4
4 hledian 171.3 1869 44.5

5  Average 263.7 43.2

6 Standard Deviation 2772 15.8

7 95% Confidence Limit

8 Kaximum 8110 74,1
9 Mirimum {275.6} 12.2
10 Charlas RLewman Alabamz Utility 66.00 1 1969 44
11 Charles R Lowwman Alabama Utitity 236.00 2 1578 35
12 Charles R Loaman Alabama Utitity 235.00 3 1980 33
13 Colbert Alabama Utility 200.00 1 1955 59
14 Colbert Alzbama Utility 200.00 2 19535 5%
15 Colbert Alabama Uity 200.00 3 1955 58
16 Colbert Alabama Utility 200.00 4 1955 58
17  Colbert Atabama Utifity 550.00 5 1985 48
18 ECGaston Alzbama Utility 27200 i 1960 5
1% ECGaston Alabazma Utility 272.00 2 1960 53
20 ECGaston Alabama Utility 272.00 3 1961 52
21  EC@Gaston Alabama Utility §52.00 5 1974 39
22 ECGaston Alzbama Utility 244 80 ST4 1962 51
23 Gadsden Alabama Utility 69.00 1 1949 65
24 Gadsden Alabama Utily £9.00 2 1949 64
25 GCorgas2&3 Alabama Uttty 12500 6 1951 63
26 Gorgas2&3 Adabama Utifity 12500 7 1952 61
27 Gorgasz&3 Alabama Utility 187.50 8 1956 58
28 Gorgas2&3 Alabama Utility 190.40 ] 1958 55
29 Gorgas2&3 Albama Utility 788.80 10 1972 41
30  Greene County {AL) Alabama Utility 29820 1 1965 48
31  Greene County (AL} Alzbama Utility 269.20 2 1965 47
32  lames H MillerJr Albama Utility 705.50 1 1978 35
33 James H MillerIr Alabama Utildy 705.50 2 1985 29
14 James HMiller )r Alabama 1Hilty 705.50 3 1989 25
35  James H Mitlerdr Alabama Utifty 705.50 4 1951 23
36 James M Barry Electric Generating Plant Alabama Utility 153.10 1 1954 &0
37  lzmes M Barry Electric Generating Plant Alabamz Utility 153.10 2 1954 59
38 James M Barry Electsic Generating Plant Alabama Utility 272.00 3 1959 54
39 James M Barmry Elactric Generating Plant Ahbama Utility 405,70 4 iseg 44
40  James M Barry Electric Generating Plant Alabama Utility 788.80 5 1571 42
41  Mobile Energy Services Co LLC Alabama PP 43.10 GENS 1985 28
42 U S Alliance Coosa Fines Ahbama Industrial 12.50 ADWE 19568 46
43 \Widows Creek Alabama Uttty 14060 1 1952 61
44 Widows Craek Alabama Utitity 140,60 2 1952 61
45 Widews Creek Alabama Utility 140.60 4 1953 61
46 Widows Creek Alabama Utility 140.60 6 1954 59
47 Widovws Creek Ahbama Utitity 575.00 7 1961 53
48  Widaws Creek Alzbama Utility 550.00 8 1965 49
45  Chena Alasia IFP 5.00 1 1952 61
50  Chena Alaska 1PP 2.50 2 1952 61"
51 Chena Alaska PP 20,00 5 1975 3s
52  Eiekon AirForce Bace Central Alaska Commercial 2.50 TG1 1952 61
53  Eielson AirForce Base Central Alaska Commercial 2.50 TG2 1952 61
54  Eielson AirForce Base Central Alaska Commercial 5,60 T63 1955 58
55  Eiekion AirForce Base Central Alaska Commerdial 5.60 1G4 1969 44
56  Eielson AirForce Base Central Alaska Commarcial 10.00 TGS 1987 26
57 Healy Alasha Utility 25.00 1 1967 46
58 Heaty Clean Coal Alaska Utility 50.00 2 2000 pL:]
59 Univ of Alaska Fairbznks Alaska Cemmaercial 1.50 GEN1 1954 50
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COALTIRED POWER PLANTS

Appandix A-3
Age of Coal-Fired Units Currently in Service
EV Poweer - Navember 2013

14] {8) Ic] {o] [E] (F] I6]
z] p— |
No. Plant State Plant Sector Capacity MW Unit Year in Service] Current Age
60 Univ of Alaska Fairbanks Alashz Commereial 1.50 GEN2 1564 50
61  Univof Alaska Fairbanks Alasha Commercial 10.00 GEN3 1981 33
62 Utility Piants Section Alzska Commercial 5.00 GENL 1955 59
63  Utility Plants Section Alaska Commercia} 2.50 GEN2 1945 69
64  Utilty Plants Saction Alashz Commercial 5.00 GEN3 15855 59
6% Utility Plants Saction Alaska Commercial 5.00 GEMNY 1955 58
66 Utility Piants Section Alaska Commercial 5.00 GENS 1989 25
67 Battle River Alberta L 15849 3 i969 45
68  Battla River Alberta IPP 15849 4 1875 39
69  Battle River Alberta IFP 37500 5 1581 33
70 Genesea (CAN) Alberta IPP 410.00 i 1994 18
71 Gensasea (CAN) Albariz PP 410.00 2 1989 25
72 Genesee [CAN) Albarta PP 466.00 3 2003 9
73 HRMilner Albarta IFP 150.30 1 1572 42
74 Keephills Alberta IFP 427.00 1 1983 31
75  Keephills Alberta Ipp 427,00 2 1984 30
76  Keephiis3 Alberta IPP 48500 3 2011 2
77 Sheerness Alberta IPP 359.00 1 1586 28
78  Sheerness Alberta IPP 383.00 2 15¢0 24
79  Sundance Albarta PP 308500 1 1970 44
80  Sundance Alberta IPP 305.00 2 1973 41
81 Sundance Alberta IPP 39560 a 1976 38
82 Sundante Alberta IPP 433,00 4 1977 37
83  Sundance Alberta 1pp 405,00 5 1978 36
84  Sundance Albarta IPP 433.00 [ 980 34
85  Apache Station Arizona Utility W41.00 512 1973 35
86  Apache Station Arizona Utility 20400 5T3 1979 4
87 cChollz Arizonz Utility 113.60 1 1562 52
€8  Cholla Arirona Utility 288.90 2 1978 35
89 Cholla Arizona Utitity 312.30 3 1980 34
90  Cholla Arizona Utility 414.00 4 1981 32
91 Coronado Arizona Utility 450,90 CC1 1979 34
92  Coronada Arizona Utility 410.90 coz 1980 33
93 HWilson Sundt Generating Statian Arizona Utility 17330 4 1967 46
24 Navajo Arizena Utility £03.10 NAVL 1974 40
85  MNavajo Arzona Utility £03.10 HAV2 1975 39
96  Mavajo Arizona Utitity £03.10 NAV3 1976 3g
97  Springenville Genarating Station Arizona Utifity 424 .80 1 1985 28
98  Springemville Generating Station Arizona Utility 424 80 2 1953 23
9%  Springenville Generating Station Arizona Utility 450.00 513 24006 7
100 Springerville Generating Station Arizona Utility 45000 T4 2009 4
101 Flint Creek (AR) Arkansas Utifity 558.00 1 1978 35
102 Independence [AR) Afkansas Utility £50.00 1 1983 31
103  Independence [AR) Arkansas Utility £50.00 2 1984 29
103 Joha W Turk Jr Power Plant Arkansas Utitity 609.00 511 2012 i
105 Plum Point Energy Arbansas IFP 720.00 §71 2010 3
106  \White Bluff Arkansas Utility 850.00 1 1953 33
107 White Bluff Arkansas Utility 8§50.00 2 1981 32
108 ACE Cogeneration Co California PP 108.00 GEH1 1980 23
103 Argus Cogeneration Plant LCalfornia Industrial 7.50 7G5 1247 &6
110 Argus Cogeneration Plant California Industrial 27.50 TGS 1978 35
111  Argus Cogeneration Plant Calfornia Industrial 27.50 1G9 1978 a5
112 California Portiand Cement California Industrial 15.00 1 1585 28
113 California Portland Cemant Califernia Industrial 15.00 z 1985 28
114  Port of Stockton District Energy Facitity Califernia IPP 54,00 STG 1987 26
115 Rio Bravo fasmin Cakfornia PP 38.20 uro 1989 24
116  Ria Brava Poso California PP 38.20 uprg 1989 24
137 Carbon il Coahuila Utility 350,00 1 1993 20
118 Larbonli Loahuita Utility 356.00 2 1993 20
119 Carbonn Cozhuila Utility 3150.00 3 1995 18
120 Carbon [} Coahuila Unidity 35000 4 1986 17
121 Jose Lopez Portillo (Rio Escondido) Coahuila Utility 300.00 1 1982 31
122 lose Lopez Pertillo [Rio Escondido) Coahuila Utility 300.60 2 1983 31
123 Jose Lopez Portilio {Rio Escondido) Coahuila Utility 300.00 3 1985 29
124 lose topez Portitla (Ric Escondido) Coahuila Utitity 300.00 4 1987 26
125 Arapahoe Colorzdo Utildy 40.00 3 1951 63
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Age of Coal-Fired Units Currently in Sarvice

Appendic A-3

EV Power - Novamber 7013

Ex. AA-D-3

4l 0] €l 1ol ) I¢] is)
iine , ’
0. Piant State Plant 3ector Capacity MW Unit Yearin Senvica| Cutrent Age
126 Arapshee Colorado Utility 112,50 4 1955 39
127 Charokea [CO} Cehorado Wity 17050 3 {962 52
128 Cherc\ee [CO} Colarado Utildy 380.80 4 1268 46
129 Comanche{CO) Colorado Utifty 382.50 1 1973 41
130 Camanche {CO) Lolorado Utility 396.00 2 1875 39
131 Comanche(CO) Colorado Uity 856.80 3 2010 4
132 Craig{Co) Cetorado Utility 44640 1 1980 a3
133  Craigico} Colorada Litibty 446.40 2 1979 4
124 Cralg{Co] Cokerado LAty 463 40 3 1984 29
135  Hayden Coborado LHility 190.00 1 1965 L
136 Hayden Calorado Utitity 27540 2 1976 37
137 lamarPlant Coknado Utilay 25.00 q 1972 42
138 lamarPlant Colorado Utikty 12,50 AR 2009 H
139 Klaitin Drake Celorado Uility 50.00 5 1962 51
14D Martin Grake Celorada Ehtilty 7500 6 19568 45
141 Martin Drate Celorada Uiliy 132.00 7 1974 39
142 Hucla Colorado Wilzy 11.5¢ 1 1959 5
143 tucla Colarado UHikty 11,50 1 1959 54
144 Hucla Celorado Uity 11.56 El 1959 54
145 Mucls Colarado Utiddy 79.39 574 1991 23
F6  Pawnes Colorado Utildy 552.30 i 1981 32
147 Rawhice Cokorade Utily 293.60 ST 1984 3¢
148 fay D Misen Colorado Erility 207.00 5T1 1980 E2]
149 Trigan Co'orado Cclorado PP 7.50 GENL 1976 37
15¢ Trigen Colarado Colorado IPR 7.59 GEN2 1977 37
151 Trigea Colorade Colorado PP 20.00 GEN3 1983 EL]
152 Trinidad (CO} Colorado Hikty 3.70 1 1950 64
153 Vva'mont Celarado WHility 191.70 5 1264 50
154  WHNCdlark Calorada Utifiy 18.70 1 1855 58
135 W HNChrx Colorado Utify 25,00 2 1859 35
156  Western Sugar Coop Ft Morgan Coborado Industriaf 300 ATB-2 1947 &7
157  Bridgeport Station Connecticut PP 403.00 3 19638 a5
158 Ind@an Rrzer Generating Station (DE) Delasars PP 176,80 3 1970 44
159  Irdian River Generating Station (DE) Cekaare PP 442,40 4 15E0 33
169 Bz Bend (FL) Florida Uity 445.50 ST 19470 43
161  Big Bend {Ft)} Horida iRty 44550 sE2 1973 41
162 Big Band [FL) Flarida Utility 445.50 sT3 1976 3L
163 Big Bend (FL) Flarida Utifity 486.00 5Td 1985 29
164 €D MclntoshJr Florida Utility 363.80 3 1982 3t
165 Cedar Bay Generating CalP Florida P2 29160 GEM1 1933 20
166  Central Power & Lime Inc Horida PP 125.00 GENL 1988 25
167 Crist Flarida Utility 93.70 4 1959 B2 ]
168 Crist Flarida LHility 93,70 5 1961 52
169  Crist Florida WHilty 369.70 & 1576 44
170 Crist Florida Utilty 578.00 7 1973 40
171 Crystal River Flarida Utifity 440.50 1 1966 47
172 Crystal River Flarida Uity 523.80 2 1969 44
173 Crystal River Florida Utility 70920 5 1984 19
178 Crystal River Horida Utility 743.20 514 1982 3t
175 Deerhaven Generating Station Florida ERility 250.70 2 1981 32
176  Indiantown Coganeration facifity Flarida [ 35540 GENL 1995 18
177 leffarsen Smurfit Corp {FL) Flosida Industrizl 74.40 GEMNS 1982 31
178 lansing Smith Flotida Uiy 149.60 1 1965 48
179  tansing Smith Florida Utitity 19040 2 1567 46
180 Polk Staticn Florida Utility 326.30 1 1996 17
181 Scholz Flondzs Utility 49.00 1 1953 61
182 scholr Flarida Utility 49.00 2 1953 60
83 Semina'e {H] Flarida Utility 714.60 1 1584 30
184 Seminole (FL} Florida Litility 714.60 2 1985 29
185  Stiohns River Power Park Florida LHility 679.00 1 1987 7
186 5t Jehns River Power Park Horida Uility 679.00 H -1983 <25
1B7  Stanton Energy Center Fiarida 1pe 464.50 1 1937 26
188 Stanten Energy Center Flarida PP 164.30 2 1946 17
159  Albany Brewery Gearga Industrizl 6.09 sT1 1979 E2)
190 Bowien Georgia Utility £05.80 1 1971 42
121 Bovsan Georgip Urility 183.80 2 1972 41
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Appendix A-3
Age of Coat-Fired Units Currently in Service
EV Pever - November 2013

[Al [B] ts] [D] [E) [l [5]
2] | |
to. Plant State Plant Sector Capacity MW Unit Yearin Service| Current Age
192 Bowen Georgia Utidity 952.00 3 1974 39
193 Bowen Georgia Uity 952.00 4 1975 38
194 Hammond Georgia Wifity 125,00 1 1954 59
195 Hammend Georgia Utiliy 12500 2 1954 59
126 Hammond Georgia Utility 125.00 3 1955 58
197 Hammond Georgis Utility 578.00 4 1970 43
198 Harllea Branch Georgia Utility 259.20 i 1965 L
199 Harllee Branch Georgia Utility 544,00 3 1968 45
200 Harllea Branch Georgia Utility 544.00 4 1969 44
201  Intermational Paper Co Savannah Georgia Industrial 7120 GEN9 1981 32
202 Kreft Georgia Utitity 5440 2 1961 53
203 ¥rft Geoigia Utilay 103.50 3 1965 49
204 Kreft Georgia Utility 50.00 sT1 1958 55
205 Mcintosh (GA SAVNAH} Georgia tHility 177.60 1 1979 35
206 Rditchel (GA) Georgia Ulify 16320 3 1964 50
207  Plant Crisp Georgia Utility 12.50 1 1957 57
208 Savannzh Sugar Refinery Georgla Industrial 3.00 GER2 1959 55
209 Savannah Sugar Refinery Georgia Industrial 2,70 GENA 1948 65
210 Savannab Sugar Refinery Gerorgia Industrial 1.00 GENC 1945 67
211 Savannah Sugar Refinery Georgia Industrial 500 GEND 1985 23
212 Scherer Georgix Utility §91.00 1 1982 32
233 Scherer Georgia Utility £§91.00 2 1984 30
214 Scherer Georgia Utitity §51.06 3 1987 27
215 Scharer Georgia Utility §91.00 4 1989 2%
216 Wansley (GPC) Geergia Utifity 952.00 i 1976 37
217 Wansley [GPC) Georgia Utility 952.00 2 1978 36
218 Yates Georgia Utility 12250 1 1950 63
219 Yates Georgia Utility 122.50 2 1950 63
220 Yates Geaorgia Utifay 12250 3 1952 61
271 Yates Georgha Utiity 156.20 4 1957 56
222 Yates Georgia Uittty 15620 5 1558 56
223 Yates Georgia Uttty 403.70 6 1974 39
224 Yates Georgia Utility 403,70 7 1974 40
225  Plutarco Elas Calles (Petacako) Guerrero Utility 651.00 7 2010 4
226 AES Havail Hawaii PP 20300 GENL 1992 2z
227 Amalgamated Sugar CoLLC{The) tdaho Industrial 1.50 1500 1948 65
228 Amalgamated Sugar Co LLC {The) Idaho Irndustriaf 250 2500 1948 65
229 Amalgamated Sugar Co LLC {The) Idaha Industrial 6.20 4000 1924 19
230 Amalgamated Sugar Co LLC Hampa Idaha Industrial G.50 500 1950 63
231  Amalgamated Sugar CollC Nampa Idaho Industrial 2.20 2250 1938 65
232 Amzlgamated Sugar Co LLC Nampa idaho Industrial 6.00 6500 1968 45
233 AE Staley Decatur Plant Cogenaration Hinols Industrial 62.00 GEHL 1989 25
234 Baldwin Energy Complex IHinois PP 625.10 1 1970 43
235  Baldwin Energy Complex llinois IPP 634.50 2 1973 41
236  Baldwin Energy Complex Hlinois IPP 634.50 3 1975 39
237  Coffeen inois IFP 388.90 1 1965 48
238 Coffeen linais 1PP 616.50 2 1972 41
239 Com Products Internatianal litinais Industrial 22.50 TGo1 1991 23
240  Com Products International IHinois Industrial 2250 TGO2 1991 23
241 Dallman lilinois Utility 90.20 1 1968 45
242 Dallman linoig Utility 90.20 2 19372 41
243  Dallman Hinois Utility 207.30 3 1978 a5
244 Dallman iifinois Utility 2£0.00 4 2409 4
245  Decatur (IL ADM) Hinois Industrial 31.00 GEN2 1987 27
245  Dacatur (IL ADM) Hinois Industrial 31.00 GEN3 1987 27
247  Decatur{IL ADM) Minox Industrial 31.00 GEI 1987 21
248 Decator (ILADM) inois industriz} 3100 GENS 19237 26
249 Decatur [IL ADM) Winais Industrial 31.00 GENG 1994 19
250  Decatur (It ADM) Iinais Industrizl 75.00 GENT 1997 17
251 Decatur {iL ADM) llfinais Industnal 105.60 GENS 2004 10
252 DuckCreak Hlinals Utility 441.00 1 1976 .37
253 EDEdwards Hinots Utility 135.00 1 1960 54
254 EODEdwards Illinois Utility 280.50 pd 1958 45
255 E D Edwards lllinois Utility 363 80 3 1972 41
256 Havana Iinois IPP 48800 6 1978 EL]
257  Henanapin Power Station tHincis IPP 75.00 1 1953 60
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Ex. AA-D-3

[Al i8] <) D) 18) (F] (6l
E [P o P

Ho. Plant State Plant Sactor Capacity MW, Unit Year in Sarvice| Current Age
258  Hennepin Power Station tHinois PP 23130 2 1959 55
259 John Deere Harvester Works {llinois Industriad 2.00 GENZ 1940 73
260  lohn Deere Harvester Works ineis Industrial 2.50 GENY 1949 65
261 lohn Deere Harvester Works Itinoks Industrial 3.00 GENS 1951 62
262 John Deere Harvester Works Hinok Industrial 2.50 GENS 1960 53
263 loliet 29 Hifnan [Eed 660.00 7 1965 45
265 loliet 29 iHinais PP 660.00 g 1966 48
265 loliet 9 lllinois PP 36040 & 195% 54
266 foppa Steam Hinais IPP 183,30 1 1953 60
267  loppa Steam Hinots IFP 183.30 2 1953 60
268 loppa Steam lliinois IPP 18330 3 1954 &0
269  loppa Sieam Hinois R 183.36 4 1954 3%
270 loppa Steam Winois iPp 183.30 5 1955 58
271 loppa Steam lHincis IFP 183.30 & 1855 53
272 Kincaid Gereration LLC IHtinois IPP 659.50 1 1567 48
273 Kincaid Generation LLC l{finois PP 659.50 2 1963 45
274 Maron filinois Utility 33.00 i 1963
275  Marion lilinais Utitity 33.00 2 19563 50
276  Marion Hinats Uttty 33.00 3 1963 50
277 Marion IHinois Uttty 173.00 4 1978 a5
278  MNewtan{l) lifinois IFP 61740 1 1977 a5
279 MNewtan (fU) Hlinois IFP 61740 2 1982 31
286 Peoria (IL) lilinois Industrial 1.50 GENL 1934 £0
281  Peoria (ll} Nincis industrial 1.50 GEN2 1934 £0
282 Peoria (i) Minaks Industrial 4.00 GEN3 1954 &0
283 Peoria(Il) Hinoks Industrial 4.00 GENG 1385 2%
284 Powerten Hinois e £42.80 5 1972 41
285 Pawerton Hinois PP 892.89 [] 1975 38
286  Prairie State fnergy Campus Minais PP 283.00 511 2012 1
287  Pralrie State Energy Campus Hinois PP £83.00 ST2 2012
288 Sauthern Hinois Univ inois Commescial 3.50 ST 1998 15
289 Tuscola HHlinois Industrial 600 161 1953 &0
290 Tuscola lilinois Industsial 6.00 162 1953 (5]
291 Tuscola Minojs Industria 6.00 TG3 2001 13
292 Univ of lllincis Abbott IHinais Commercial 12.50 Tio 2004 4
293 Univ of Iifincis Abbott titinois Commercial 12,50 Til 2004 g
294 Univ of lllinois Abbett Hlinois Commercial .00 T12 2004 10
295 Univ of lilinois Abbott Hinois Commaercial 1.50 T8 1559 54
296 Univ of Mlkinois Abbott inois Commercial 7.50 17 1552 51
297  Waukegan litinais PP 32640 7 1958 35
298 Wauvkegan Hinois PP 35530 4 1962 51
298 Will County Hlinois IPP 259.20 3 1957 56
300 Wil Caunty IHinois PP 59840 4 1963 50
301 Wood River[IL) llinois [ 112.50 4 1954 59
302 Wood River(IL) inots iPp 3E87.60 5 1954 49
303 ABBrowmn Indiana Utility 26520 5T1 1979 EL)
304 ABBrown Indiana Utility 26520 s12 i986 28
305  AES Petersburg {IN) indiana Utility 670.20 4 1986 28
306  AES Petersburg [IN) Indiana Utility 28160 sT1 1567 46
307  AES Petersburg [M) Indiana Utitity 523.30 sT2 1569 44
308 AES Petersburg {iN) Indiana Utility 670.90 sT3 1977 35
309 Bailly Indiana Utility 15040 7 1982 51
310 Bailly indianz Utility 413.10 g 1968 45
311 Cayuga Indizna Utility 531400 1 1970 43
312 Cayuga Indiana Utility 531.00 2 1972 41
313 Central SoyaCo lnc Indiana Industrial 2.00 3518 19s0 63
314  CHfty Creek Indiana Utility 217.30 1 1955 59
315 Cifty Creek Indiana Utility 21730 2 195% 59
316 Clifty Creek Indiana Utility 217.20 3 1955 58
317 Clifty Creek Indiana ity 217.30 4 19553 58
318  Clifty Creek Indiana Utifity 217.30 5 1955 58
319 Clfty Creek Indianz Utility 217.30 6 1956 38
320 Cravdordsville Indizna Wility 11.50 4 1955 59
321 Crawfordsville Indiana Utility 12,60 5 1965 49
322 Eagle Vallay (H T Pritchard) Indiana Utility 50,400 3 1951 62
273 Eagle Valley (H T Pritchard) Indiana Utitity £9.00 4 1853 61

BLACK & VEATCH | Appendix A

Power Plant LHe Data

SCHEDULE LWL-1

A-22



Ex. AA-D-3

Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Appendix A-3
Age of Coal-Fired Units Currently in Service
EY Power - Nevember 2013

[A] [8] {a ] LE] [F} (sl
w | lemeyin] ues |
No. Plant State Plant Sector Capacity bV Unit Yearin Service| Current Age
324 Eagle Valley (H T Pritchard) indiana Utility £69.00 S 1953 60
325 Eagle Valley (H T Pritchardj Indianz Utility 11340 & 1956 57
326 Edvardsport Indianz Utility 618.00 IGCC 2013 0
327  FB Culley Indizna Utility 163,70 2 1966 47
328 FBCubley Indiana Utility 26520 E] 1873 40
329 Frank £ Ratts Indiana Utility 116 60 1 1970 44
330 Frank E Raits Indiana Utility 116.60 2 1970 44
331  Gibson Station indiana Uttty 667.90 1 1976 E
332  Gibson Station Indiana Utility 667.50 2 1975 38
333 Gibson 3tation Indfana Utiliy £67.90 3 1978 36
334 Gibson Station Indiana Uttty 657.90 4 1974 35
335 Gibson Station Indiana Uility £67.50 ] 1982 31
336  Harding Strest Indiana Utility 11350 5 13958 55
337 Hardlng Street Indiana Utility 113.60 6 i961 53
338 Harding Street indiana Utility 470.90 7 973 40
339 Jaspar2 Indianz Utility 14.50 1 1968 45
340 logansport Indiana Utility 18.00 4 1958 56
341  logansport Indizna Utility 25.00 5 1964 50
342 Meram Indiana Utility 54000 1 1983 30
343 Merom Indiana Utility 54000 2 1982 32
344 Michigan City Indiana Utility 540,00 12 1574 40
335 Perry K Indfana PP 15.00 4 1925 9
346 PerryK Indianz PP 5.00 ] 1938 75
37 Peru(IN) Indizna Utility 22.00 2 1959 55
338 Peru (It Indiana Utily 12.50 kS 1949 64
345 R Gallagher Indiana Utitity 150.00 2 1958 35
350 R Gallagher Indiana Uity 150.00 4 1961 53
351 R M Schahfer Indiana Utility 540.00 i4 1976 37
352 R M Schahfer Indiana Utility 556.40 15 1979 34
353 R M Schahfer Indiana Utility 423.50 17 1983 31
354 R M Schahfer Indiana Utility 423.50 18 1986 28
355 Rockport Indizna Utility 1,200.00 1 1924 29
356 Rockport Indiana Utility 1,300,000 2 1989 24
357 SabicInnovative Plastics Mt Vernen Indiana Industrial 5.50 i 1996 17
358 Sagamore Plant Cogenerztion indfana Industrial 740 GENL 1984 29
359 TannarsCreek Indiana Utility 152.50 1 1951 &3
360 Tanners Creek Indiana Utility 152.50 2 1952 51
361 Tanners Craek Indiana Utility 21540 3 1854 59
362 Tanners Creek Indiana Utility 579.70 4 1964 49
363  Univof Notre Dame Indiana Commercial 3.00 GEN1 1952 51
364  Univ of Notre Dame indiana Commercizl 170 GENZ 1952 61
365  Univ of totre Dame indiana Commercial 2.00 GENS 1955 57
366  Univ of Notre Dame Indianz Commercial 500 GENS 1967 47
367 Univ of Notre Dame Indianz Commercial 940 GEN? 2000 14
368 Wabash River Indizna Utility 112,50 2 1953 €0
369  Wabash River Indiana Utility 123.20 3 1954 59
370 \Wabash River Indiana Utility 112,50 E 1955 59
371 Wabash River indiana Utility 12500 5 1956 58
372 Wabash River Indiana Utility 387.00 b 1968 45
373 Wabash River Indiana Utility 304.50 1GCL 1995 18
374 Wade Power Plant Indiana Commaercial 3080 GENL 1995 18
375 Wade Powar Plant Indiana Commaercial 10.60 GENZ 1969 45
376 Wamick Indiana IPP 166 .60 1 1960 54
377 Warrick Indiara PP 14400 2 1964 59
378 Warrick Indiana IFP 14400 3 1955 48
373 Warrick Indiana PP 323.00 4 1970 43
380 WhitewaterVallay Indizna Utility 33.00 L 1955 59
381  WhitewaterValley Indiana Utility 60.20 2 1973 40
382 AgProcessing Inc lowa Industrial 8.50 EC 1982 32
383 Ames Eledric Services Power Plant {la Ames) lowa Utility 37.50 7 1968 46
384 Ames Electric Sepvices Power Plant {la Ames} lowa Utility 7130 g . 1982 32
385 Archer Daniels #idland Cedar Rapids fowa Industrial 3100 GEM1 1958 25
386  Archer Danieks Midland Cedar Rapkds lowa industrial 31.00 GEN2 1988 25
387  Archer Daniels Midfand Cedar Rapids lowa Industrial 31.00 GEN3 1988 25
388  Archer Daniels Midland Cedar Rapids lova Industriz) 31.00 GENd iges 25
389 Archer Daniels Midland Cedar Rapids lovra Industrizl 31.00 GEN3 1995 19
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Aga of Coal-Fired Units Currentiy in Service

Appandiv A-3

EY Power - Hovember 2013

Ex. AA-D-3

[A] [8] [€] [D] 9] IF] (Gl
U IR R
Ho. Flant State Phant Sectar Capacity MW Unit Yearin Service] Current Age
290 Archer Daniels Midland Cedar Rapids tovea Industrial 101.i0 GENG 2000 13
391 Buwilington {A) fowa Utiltty 212.00 1 1968 45
392 Cargill Ine Corn Milting Divis lowa Industrial 20.60 GEN1 1952 61
353  Cargilllnc Corn Milling Divis lowa Industrial 20,00 GEN2 1952 61
394 Chaton (1A ADM} lowa Industsial 75.00 CFB1 pleli) 5
395 Chaton (14 ADM) lovea Industrial 105.00 CFB2 2009 5
396  Des Maoines (LA ADM) lovea Industrial 7.20 GENL 1988 6
397 Dubuque lovra Utility 15.00 s12 1929 85
398 Ear F Wisdom lowa Utility 33.00 STl 1950 54
359 Fair Station lavsa Utility 25.00 1 1969 54
400 Falr Station lowa Utilty 37.50 2 1g67 47
401 George Neal North lowa Utitiy 147.00 1 1964 50
402  Gearge Neal Horth lowa Uty 349.20 2 1972 42
403 George Neal Narth lovea Uttty 549.80 3 1975 39
43§ George Neal South foria WHility €30.60 4 1979 33
403 lowa State Unkv lowa Commercial 13.20 GEN3 978 35
406  loxa State Univ lowa Commercial 6.20 GEN4 1960 53
407  lowa State Univ lovea {ommerdial 11.50 GENS 1970 44
408  lowa State Univ lowa Commarcial 15.10 GENE 2005 9
409  lansing lovra Utility 37.50 2 1957 57
410 Llansing lowa Utility 27450 4 1977 37
411 louisa lawa Utility %1190 L 1983 30
412 MlKapp lowa Utility 218.50 2 1957 47
413 Mt Pleasant lowsa Utility 3.00 4 1949 65
4i4  Kuscatine lowa Utilaty 25.00 7 1958 56
415  Muscatine lowa Utitity 75.00 8 1969 45
416  Muscatine towa Utility 17550 9 1983 31
417 Muscatina fawa Utifity 18.00 A 2000 13
418 Ottumwa (LA IPL) lowa WUtility 72590 1 1981 3
419 Pririe Creek14 lowa Wility 50.00 3 1958 55
420 Prairie Creekl 4 levea Utility 14880 4 1967 47
421 Prairie Creek 14 lowa Utility 14,60 14 1997 17
422  Riverside (lA) lovz Utility 13600 5 196 52
423 Riverside (lA) Sawa Utility 5.00 3HS 1945 65
424 Streeler lowa Utility 16,50 ] 1963 Ll
425 Streeter lowa Utility 3500 7 1973 40
426 Univof lowa Main lovea Commercial 3.00 GENL 1947 67
427 Univ of lowa Main lowa Cemmercial 3.00 GENZ 1956 58
428 Unb of lowa Main lowea Cemmercial 15.00 GENG 1974 40
429  Unkv of Northern fova lovea Commaercial 7.50 GEN1 1982 31
430 Walter Scott Jr Energy Center fowa Utitity 49,00 Tl 1954 (]
431  Waker Scott Ir Energy Center kowa Utiity §1.60 ST2 1958 55
432  Walter Scott Ir Enargy Center lowa Utility 725.80 ST3 1978 a5
433 Walter Scott Ir Energy Center lovea Utility 922.50 574 2007 ]
434 Hokomb East Kznsas Utility 38,70 1 1983 30
435 Jeffrey Enargy Center Kangas Utility 720.00 1 1978 35
436 leffrey Energy Center Kansas Utility 720,00 2 1980 24
437 leffrey Energy Center ¥ansas Utility 72000 3 1983 31
438  laCygne ¥ansas Utility £93.00 i 1973 a0
435  la(ygne ¥ansas Utility GB3.00 2 1977 a7
440 Lawrence Energy Center (KS) Kansas Utility 49.00 3 1955 59
441 lawrence Energy Center (KS) Kansas Utitity 114.00 q 1950 55
442 lawrenca Energy Center (KS) Kansas Utifity 403.00 5 1971 43
443 MNearmanCreek Kansas Utifity 261.00 ST1 1981 32
444  Quindaro Kansas Utility £1.60 sT1 1965 49
445 Quindaro Kansas Utility 157.50 512 1971 42
446  Riverten Kansas Utility 37.50 1 1950 63
447 Riverton Kansas Utility 50,00 3 1954 59
448  Tecumseh Energy Center Kansas Utility 82.00 7 1957 56
44%  Tecumseh Energy Center Xansas Utility 150.00 3 1562 52
450  Big Sandy Kentucky Utility 280.50 1 .. 1863 . 5t
451 Big Sandy Kentucky Utility £16.30 2 1569 a4
452 Cane Run Kentucky Utility 163.20 4 19562 52
453  Cane Run Kentucky Utitity 20940 5 1966 48
454  Cane Rup Kentucky Ltility 27206 [} 1969 45
455 D BWikon Kentucky Utitity £e6.10 [E1458 1984 29

BLACK & VEATCIE | Appendix A

Power Plant Life Dala

SCHEDULE LWL-1

A-24



Ex. AA-D-3

Appardic A-3
Age of Coal-Fired Units Currently in Sesvice
EV Power - November 2013

[a] [8] i8] (D} [E] {31 [G]
S o P
Ho. Plant State Plant Sector Capacity AW Unit ‘Year in Sarvice| Current Age
456  Dale [KY) Kentucky Utitity 27.00 1 1954 59
457  Dale (KY) Kentucky Utility 27.060 2 1954 59
458  Dale (KY) Kentucky Utility £1.00 3 1957 56
459  Dazle (KY) Kentucky Utility £1.00 4 1960 53
460  EW Brown Kentucky Utility 11360 1 1957 57
461  E£W Brown Kentucky Utitity 179.50 2 1963 50
462 EV/ Brown Kentucky Utility 464,00 3 1971 42
463 East Bend Kentucky Utility 659.30 2 1981 33
464  Elmer Smith Kentucky Htility 153.20 i 1954 50
465  Elmer Smith Kentucky Utility 282.10 2 1974 49
486 Ghent Kentucky Utility 55690 1 1974 40
457 Gheat Kentucky Utility 555.30 2 1277 37
468 Ghent Kentucky Utily $56.50 3 1981 33
469  Ghant Kentucky Uttty 556.20 4 j3-E%) 29
470 Green River [KY) Kentucky Utifity 75.00 3 1954 60
471 Green River{KY) Kentucky Utility 113.60 4 195% 54
472 HMP &L Station 2 Kentucky Utility 200.00 GENL 1973 40
473 HMP & LStation2 Kentucky Utility 20500 GEN2 1974 40
474 Hugh L Spuriock Kentudiy Utility 357.60 1 1977 36
475 Hugh L Spuriock Kentucky Utility 592,10 2 1981 a3
476 Hugh L Spurlock Kentucky Utility 32940 3 2005 9
477 Bugh LSpurlock Kentucky Utility 32940 4 2009 5
478 | Sharman Cooper Kentucky tility 11360 1 19565 49
479 | Sherman Cooper Kentucky Utility 23040 2 1959 44
450  Kenneth Coleman Eentucky Utitity 205.00 GEN1 19569 44
481  Kenneth Coleman Kentucky Utitity 205.00 GEN2 1970 43
482  Kenneth Colaman Kentucky Utitity 192.00 GEN3 1971 42
433 Ml Creek {KY) Kentucky Utidity 355.50 1 1972 41
484 MY Creek [KY) Kentutky Utility 355.50 2 1974 39
485 Ml Creek (KY) Kentucky Utility 462.69 3 1978 35
486 Ml Creek [KY) Kentucky Utility 54360 4 1982 31
487  Pzradise (KY) Kentucky Utility 701.00 1 19563 30
488  Paradise (KY) Kentucky Utility 70400 2 1983 LH
459  Paradise {KY) Kentucky Utility 1,150.20 3 1970 44
490 RAReid Kentucky Utility 96,00 GENL 1966 43
491  Robert D Green Kentucky Utility 793.00 GEML 1979 34
492 RabertDGreen Kentucky Utility 293.00 GEN2 1981 33
493 Shawnee (KY] Kentucky Utility 17500 1 1953 61
484 Shawnee (KY) Kentucky Utiiy 17500 2 1953 60
495 shawnee [KY) Kentucky Uty 175.00 3 1953 2]
496  Shawnee [KY) Eentucky Utitiy 175.00 4 1954 69
497 Shawnee{KY) Kentucky Utility 375,00 5 1954 53
498  shawnee(KY] Kentucky Utility L75.00 6 1954 59
499  Shawnee(KY) Kentucky Utility 175,09 7 1954 59
500 Shawnee (KY) Kentucky Utility 175.00 8 1955 59
501 Shawnea (KY) Kentucky Utitity 175.00 9 1955 58
502 Shawnee (KY) Kentucky Utifity 17500 10 1956 57
503  Trimble Station (LGE} Kentucky Utility 566.10 1 1990 23
504  Trimbie Station (1GE) Kentucky Utility 834.00 512 2010 3
505  Big Cajun2 Louistana IPP $26.00 5F1 1981 32
566  Big Cajun2 Lovistana PP 626.00 512 1982 31
507 Big Cajun2 Lousiana IPP 619.00 sST3 1983 31
508 Brame Energy Center Louisiana Utiffty 558.00 2 1952 31
509 Dolet Hills Louisiana Utility 720,70 i 1985 28
510 Roy S Mekon Loutsiana Utility 614.60 & 1982 32
511 Brandon Ktanitoba Utility 105.00 5 1970 43
512 AESWarror Run Cogeneration F Maryland IpP 229.00 GENL 1989 14
513 Brandon Shores Maryland PP 685.00 1 1984 30
514 Brandon Shores Maryland PP 635.00 2 1951 23
5i5 CPCrane Maryland IFP 19640 1 1951 52
516 CPCrane Maryland 2P 20940 2 . 19a3 . 51
517 Chalk Paint hsaryland PP 364.00 511 1964 49
518  Chalk Paint hiaryland PP 364.00 sr2 1965 4%
519 Dickerson harytand IPP 186 .00 2 1960 54
520 Dickerson Maryland IPP 196.00 3 19862 52
521 Dikkerson Maryland IPP 196.00 STl 195% 54

BLACK & VEATCH | Appendix A Poswer Plant Life Dala A-25

SCHEDULE LWL-1



Ex. AA-D-3

Ameren Missouri [ REPORY ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Appendin A-3
Age of Coal-Fired Units Currently in Service
EV Power - November 2013

(Al t8l [c) o] il Il @
Liw | | | vewtnsnie] cuuse|
No. Plant State Plant Sector Capacity MW Unit Yearin Service] Current Age
522 Goddard Steam Plant Maryland Commergial 6.20 5T1 1857 56
523  Goddard Steam Plant Maryland Commercial 6.20 5T2 1357 56
524 Herbert A Wagner tAaryland IPP 136.00 2 1959 55
525 Herbert A VWagner hrarylznd PP 359.00 3 1966 47
526 Luke Ml Maryland Industrial 35.00 GENL 1958 56
527  Lluke Mill Maryland Industrial 30.00 GEN2 1879 35
528  Moergantown Geserating Station tdaryland PP 626.00 511 1970 43
528 Morgantown Generating Station Maryland PP 626.00 572 1971 42
530 Brayton PT Massachusetts IPP 241.00 GEMI 1963 50
531 B8rayton PT Massachusetts IPP 24100 GEMZ 1554 49
532 Brayton #7 Massachusetts IPP 672.60 GEMN3 1958 55
533 lIndian Orohard 1 hlassachusetts Industrial 500 [£5} 1985 29
534 Mount Tom Massachusetts PP £35.00 1 1960 4
535  Salem Harbor Kiassachusetts IPP 185,70 GEN3 1958 55
536 BCCobb Michigan Utitiy 156,30 4 1956 57
537 BCCobb Michigan Utility 15630 ] 1957 57
538 Belle River Kiichigan Utility 6§97.50 5T1 1984 29
539  Bella River Michigan Utility 697.50 ST2 1585 28
540  Cargitl Salt Inc Michigan Industrial 2.60 ACTG 1958 46
541 DEKarn Michigan utility 272.60 1 1959 54
542 DEKarn Michigan Utility 272.00 2 1961 53
543 EBEddyPaper Michigan Industrizl 5.00 3TU 1959 44
544 Eckert Station Michigan Utifity 44.00 1 1954 59
545 £ckert Station Michigan Utility 44.00 2 1958 55
HE6  Eckert Station Miichigan Utility 47.00 3 1960 53
547  Eckert Station Michigan Utitity 80.00 4 1964 49
548 Eckert Station Michigan Utility 80.00 5 1568 45
549 Eckert Station Michizan Utility £0.00 6 1970 43
350  Endicatt Generating Michigan Utility 55,00 1 1982 31
551  Erickson Michigan Utility 154,70 1 1973 41
552 Escanaba Michigan Utility 11.50 1 1358 36
553  Escanaba Michigan Utility i1.50 2 1958 56
554  GM WFG Pontiac Msichigan PP 28.90 GENL 1987 26
555  Harbor Beach Michigan Utitity 121.00 1 1268 46
556 1BSimms tdichigan Utility 80.00 3 1583 30
557 ) CWeadock michigan tility 156.30 7 1955 59
558 JC\Weadock Michigan Utiliy £3630 8 1958 36
559 JHCampbell Michigan Utility 265.20 1 1962 51
560 JH Campbel! Michigan Utility 403.90 2 1967 a6
561 JHCampball Michigan Utility 916.50 3 o0 33
562 1R Whiting hiichigan Utility 10630 i 1952 61
563 )R Whiting Blichigan Utility 106.30 2 1952 61
564 ) R Whiting Michigan Utility 132.80 3 1853 &0
565 lamesdeYoung Michigan Hilty 11.50 3 1951 63
566 lames deYoung Michigan Utitity 22,60 4 19562 52
567 JamesdeYoung Michigan Utility 29.30 5 1969 44
568  Kimberly Clark Corp Munising k4 Michigan lndustral 6.20 hi387 1930 £
569  louisiana Pacific Carp Michigan Industrial 7.50 GEHL 1957 56
570 Mead Paper Kichigan Industrial 27.20 NO7 1969 45
571 Mead Paper tlichigan Industrial 54.00 HO9 1982 32
572 Menominee Aquiition Corp Michigan Industrial 1.50 STL 1952 51
573  Menominee Aquisition Carp Michigan Industrial 2.50 512 1950 63
574 Monres {M) Michigan Utitity 81720 1 1971 42
575  Monree (M) Michigan Utility §22.60 2 1973 41
576 Monroe (M) Michigan Utility 822,60 3 1973 41
377 Monroe [MI) Klichigan Utility 81720 4 1974 40
578  MSC Croswell Michigan Industrial 1.30 5T 1948 65
579  MSC Sebevaing Kichizan Industrial 1.00 571 1979 34
580  MSC Sebavaing Pichigan Industrial 1.50 sT2 1930 23
581  Pea Filer City MB Michigan Industrizl B8.00 TG2 1950 &4
582  Pea Riter City Mill tichigan Industrial 11.50 163 1950 64
583 Presque isle Michigan Utility 90.00 5 1974 EY
524 Presque ksle Michigan Utility 90.00 6 1975 3%
585  Presque Isle Michigan Utility 90.00 7 1978 35
586 Presque isle tdichigan Utility 90.00 8 1978 35
587 Presquelsle Michigan Ltility 20.00 9 1979 34
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Age of Coal-Fired Units Currently in Service
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Al 8] [1 0] (8 I¥] 18]
o o P
Ho. Plant State Plzant Sector Capacity MW Unit Yearin Service| Current Age
588  River Rouge Michigan Utiffty 292.50 2 1857 56
589 RierRouge Hichigan Utiiity 358.10 3 1958 55
590 Shiras tlichigan Utility 12,50 1 1867 57
591 Shiras Michigan Utility 21.00 2 1872 42
592  Shiras Michigan Utility 44,00 3 1583 31
593 StClair Michigan Utility 158.70 1 1953 60
594 st Clair Michigan Utility 156.20 2 1953 50
595  SstChir Michigan Utility 155.20 3 1954 59
596 St Clair Michigan Utility 168.70 4 1954 59
597 stClair Kichigan Utility 352.70 6 1961 53
398 St Chir Michigan Utility 544.50 7 1969 45
593 T8 Simon Power Plant hichigan Commercial 12.50 GENL 1965 A8
€00 T BSimon Fower Plant Michigan Commercial 12.50 GENZ 1986 47
601 T B Simon Powear Plany Michigan Commerdal 15.00 GEN3 1974 33
602 T B Simon Power Plant hiichigan Commercial 21.60 GEND 13583 20
603 T B Simon Power Plant Kiichigan Commercial 24.00 GENS 2006 8
604  Tes Filar City Station Fichigan ladd 70.03 GEN1 1950 24
665 Trenton Channal Aichigan Uttty 12000 7 1349 &4
£06 Trentan Channel Michigan Uity 12000 B 1950 64
607  Trenton Channel Michigan Utily 535.50 9 1968 46
608 White Pine Electric Power, LLC Kichigan iFP 20.00 GENL 1954 59
609  White Pine Electric Power, LLC Michigan PP 20.00 GENZ 1954 59
610  White Pine Electric Power, LLC Michigan IPP 20.00 GEN3 1954 59
611  Wyandotte (MI) Michigan Utility 11.50 4 1948 66
612 WWyandotte (1) Michigan Utility 32.00 7 1986 27
813 ACS Crookston Minneseta Industrial 3.50 Gl 1954 59
614 ACSCrookston Plinnescta Industrial 3.00 G2 1875 33
615 ACSEast Grand Forks klinnesota Incustrial 2.50 Gl 1990 23
616 ACSEastGrand Forks Minnascta Industrial 500 G2 1980 23
617 ACSMoorhead Minnesota Industrial 3,00 Gl 1948 65
618 ACS Moorhead Minnesota Industrial 200 G2 1961 52
619 Allen SKingPlant Minnesota Utility 658.40 i 1958 56
620 Archer Daniels Midland htankata Minnesota Industrial £.10 GEN1 1937 16
621 Black Dog tdinnesotz Utility 11360 3 1955 58
622  Black Dog Plianesots Utitity 179.50 4 1860 53
623 Clay Boswel Minnesota Utility 7500 1 1958 55
624  Clay Boswell Minnesota Utifity 7500 2 1960 54
625 Clay Bosweli tiinnesota Utility 364.50 3 1973 41
626  Clay Boswell Minsesota Utility 553.00 4 1980 24
627 Hibbing Minnesota Utility 10.00 3 1265 49
628 Hibbing Minnesota Utility 19.50 5 1983 28
629 Hibbing tinnesota Utility 5.40 & 1996 18
630  Hoct lake Minnesota Utility 54,40 2 1958 54
631 Hootlake Minnesota Utility 75.00 3 1964 50
632 Potlatch [Crow Wing} PMinnssota Industrial 0.60 YPLS 1959 55
633 Sherburne County Minnescta Utility 765.30 1 1876 38
634  Sherburna County Minnesota Utility 76530 2 1877 37
635  Sherburne County Minnesata Utility 930.60 3 1987 26
636  Silver Bay Power Co Minnesota Industrial 50,60 GEHL 1955 58
637  Sitver Bay Power Co Pinnesotz Industrial 81.60 GENz 1962 52
638  Silverlake (MHN) Minnesota Utility £.00 1 1948 65
639 Silver Lake (MN) Minnesota Utility 12.00 2 1953 60
640  Sikver Lake (MN) Minnesata Utitity 25.00 3 1962 51
641 Silver Lake (MN) Minnesota Utilty 54.00 4 1969 44
642  Southern Minnesota Beet Sugar Minnesata Industrial 7.50 1 1976 37
643 Syl Laskin Hinnesota Utility 58.00 1 1953 60
644 Syl Laskin Ainnesota Utility 58,00 2 1953 60
645  Taconite Hzrbar Energy Center tinnesota Utility 24.00 GENL 1957 57
#46  Taconite Harbor Energy Center Hinnesota Utility £4.00 GEN2 1957 57
%47 Taconite Harbor Enargy Center Minnesota Utility 84.00 GEN3 1967 47
648 Virginia Minnasata Utility 7.50 5 1954 59
848 Virginia Minnesota Utility 18,70 6 1971 42
650  Virginia Kiinnescta Utility 4.00 14 1992 21
651  Willmar KMinnesota Utility 18.60 3 1570 43
652  Willmar Minnesota Utility 2.00 4 2010 4
653 \Willmar Minnesota Utility 200 5 2010 4
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Appendix A-3
Age of Coal-Fired Units Currently in Service

EV Power - Nevember 2013

Ex. AA-D-3

[a] [8] il [o] [E] IF] []
- |
No. Plant State Plant Sector Capacity 1AW/ Uait Year in Service | Current Age
654 JackWatson Mississippi Utility 29%.20 4 1958 45
655 Tack\Watson Mississippi Utility 578.00 5 1973 41
656 RO Merrow Mississippi Utility 200.00 1 1978 38
657 R D hiorrow Mississippi Utility 200,00 2 1978 a5
658  Red Hilis Genarating Facifity Mississippi IFP 513.70 RHGF 2002 12
659 Victer ] Daniel ir Miississippi Utility 548.30 1 1977 35
660  Victor ] Daniefir tississippi Utilidy 54830 2 1981 32
661  Anheuser Busch Ine 5t Louis Missouri Industrial 11.00 GENL 1947 &7
662  Anheuser Busch Inc $t Lavis Misseuri Industrial 11.00 GEN3 1948 66
663  Anheuser 8usch Inc 5t Louis Pissourni Industrizl 4.10 GENY 1939 75
6§64 Asbury Missouri Utility 212.80 1 1970 43
665  Asbury fdissouri Ulility 18.70 2 1986 28
666 Blue Vallay Missourd Utility 25.00 2 1958 56
657 Blue Valtay Missotiri Utility 65.00 3 £965 48
6568 Blue Val'ey Pissouri Utility 25.00 511 1958 56
669  Columbta (MO CLA4BIA) hitssouri Utility, 156.50 5 1857 57
670 Columbia [MO CLRSIA) Miissouri Utifity 22.00 7 1965 49
671 GM Wentzvilla Assambly & Contiguous Kiissouri Indusirial 300 ST1 1981 32
672 Grand Avenue Steam Plant Kissouri PP 500 ST 1998 16
673 Hawthorne (MO) Hissour WHility 594.30 5 1989 45
674  latan Hissouri Utily 72600 1 1980 k]
§75 latan Missouri Utilty 914 .00 2 2010 3
676  James River Power 5t Missourt Utility 22,00 1 1857 56
677 {zmes River Power 5t Missouri Hility 22,00 2 1957 56
678 lames River Power St Missouri Utility 44.00 3 1960 4
679 lames River Power 5t Missouri Utility 50,00 4 1964 50
680 James River Povier St Missouri Utility 19500 3 1970 44
681 labadie Missouri Utilty 5713710 i 1970 43
682 labadie Missouri Utility 573,70 2 i97L 42
683 labadie Missouri Utility 621,00 3 1972 41
624 labadie Missoursi Utifity 621.00 4 1973 40
685 Lake Road {M0) Missouri Utility 90,60 4 1566 47
686  hdarshall (MO} Missouri Utility 6.00 4 1956 57
687  Marshall(MO) Missouri Utility 16.50 5 1957 46
688 Meramec Missauri Utitity 137.50 1 1953 61
659 Meramec Missouri Uity 137.50 2 1954 59
690  Meramec Missouri Utifty 259.00 3 1959 55
691 Meramec Missouri Utifity 359.00 4 1961 52
692  Missouri City Missouri Utility 23.00 1 1954 59
693 Missoun City Missouri Utility 23.00 2 15954 59
634 Montroze Missouri Uility 188.00 1 1958 55
695 Montrose Missouri Utility 1£8.G0 2 1960 54
626 Montrase Missouri Utility 188.00 3 1964 50
6§97 New Madrid (Memphis) hiissouri Utility 600.00 1 1972 41
693  Now Madrid (Memphis) Missouri Utility 600.00 2 1977 36
639  Rushlisland Missour Utility 621.00 1 1376 33
F0)  Rushlisland tissouri Utildy €21.00 2 1577 37
701 Stblay {M0) Missouri Utilay 55.00 1 1660 53
707 Sibley (MG) Missouri Utitity 50.00 2 1952 52
703 Sitfey {10) Missouri Wity 415.00 3 1969 a4
703 Sikeston Missouri {Hility 261.00 1 1981 32
705  Soux Missourl Utility 549.70 1 1867 47
706 Sloux tissouri Utility 549.70 2 1968 46
707 Southwest Missouri Utility 184,00 5T1 1976 37
708 Southwest Kitssouri Utility 309.00 5T2 2011 3
709  Thomas Hill htissouri Utiity 120.00 L 1966 47
710 Themas Hill Missouri Utility 285.00 2 1969 45
711 Thomas Hill Missouri Utility 670.00 3 1982 31
712 Centennial Hardin {MT) Mantana e Jisf0 sTL 2006 g
713 Colstrip Liontana PP 338.00 GEN1 1575 38
74 Colstrip Montana PP 35800 GEN2 1576 37
715 Colstrip Montana PP 778.00 GEN3 1984 30
716 Celstrip Montana PP 778.00 GENS 1985 28
717 1ECarette Plant Montana IPP 172.80 GENL 1968 45
718 Lewis & Clark hiontana Utility 50.00 1 1938 55
719  Sidney MT Plant Montana industrial 2.00 ST1 1850 63
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Ex. AA-D-3

tl (el [« 0] = [F] 8l
[ewenin] vnr L verinsnse] e |
Mo, Plant State Plant Sector Capacity MW Un# Yearin Service| Current Age
720 Sidney MT Plant kontana Industrial 2.00 sT2 1950 63
721 Thompson River Montana PP 16.00 5T1 2004 9
722 Adm Columbus Coganeration Hebraska Industnal 7140 k1) 2010 3
723 Geradd Gentleman tHebraska Utitity 58130 1 1979 35
724 Gerald Gentlaman Mebraska Uttty 681.30 3 1982 37
725 Linceln{NE) Hebrasha Industrial 7.50 GEN1 1988 25
726 Lon Wright Hebiraska Utitity 16,50 & 1957 56
727 LonWright Hebraska Utility 22.00 K 1963 50
78 lonWright Hebraska Utility 91.50 8 1977 37
729 MNebrashaCity tebraska Utility 651,60 1 1973 35
730 Mebrasha City Hebraska Utility 738.00 2 2009 5
731 North Ghiaha Hebrasls Utility 73.50 1 1954 52
732  HNorthCmaha Nebraska Utility 168 .80 2 1957 57
733 Morth Gmahz Nebrasks Utitity 10880 3 1959 55
734 Morth Omaha Hebraska Utility 136.00 3 1963 51
735 North Omaha Nebraska Utility 21760 5 1968 46
736 Platte Nebraska Utility 109.80 1 1982 31
737 Scottsbluff Western Sugar Hebraska Industrial 5.00 ST 1987 26
738 Sheldon {NE) Mebrasia Utifity 108 50 1 196 53
739 Shekon [NE] Mebraska Utifity 119.50 4 1965 49
740  Whelan Energy Center MNebraska Utility 76.30 1 1981 32
741 Whalan Enargy Center Hebrasia Utitity 248.00 2 2011 2
742 North Valmy Nevada Utility 277.20 1 1981 32
743 Morth Valmy Hevada Utility 289.80 2 1985 29
7344  Reid Gardner Hevada Utility 114.00 i 1965 48
745 Reid Gardner HNevada Utility 114.00 2 1968 45
746 Reid Gardner MHevada Utility 114.00 3 1976 3
747  Reid Gardner Nevada Utitity 284,80 4 1983 30
748 TS PowerPlant Nevada PP 242.00 ST 2608 5
749  Beledune MNew Brunswick Utility 51000 1 1593 20
750 Merrimack New Hampshire Utility 113560 1 19560 33
751 Merrimack New Hampshire Utiliy 345.60 2 1968 48
752 Schiber New Hampshire Utility 50.00 4 1952 61
753 Schilfer Hew Hampshire Utiltity 50.00 & 1957 56
754 B LEngland New lersey IPP 136.00 1 1962 51
755 B LEngland Mew Jersey IPP 163.20 2 1964 49
756 Carneys Point Generating Plant New Jersey 1FP 285.00 GENL 1953 20
757  Hudsan Generating Statian Hew Jersey PP 659.70 2 1968 45
738  logan Generating Plant Hew lersey PP 24230 GENL 1934 19
759  MercerGenerating Station New Jersey IPP 32640 i 1960 53
760 KercerGenerating Station New lersey PP 32640 2 19561 52
761 Escalante tew Mexica Utility 257.00 L ige4 29
762 FourCorners Hew Mexica Utility 150.00 1 1963 51
763 FourCorners New Mexico Utility 120.00 2 1963 50
784 FourCorners Hew Mexico Utility 25340 3 1964 49
765 Four Corners News Mexico Utility 818.10 4 1969 44
766  Four Corners Rews Mexico Utility g18.10 5 1970 43
767  San Juan Generating Station Hew Mexica Utitiy 369.00 i 1976 37
768  San lvan Generating Station Hew Mexica Uttty 369.00 2 1973 40
769  SznJuzn Generating Station New tdexica Uity 55500 3 1979 34
770 San luan Generating Station Pevs hevico Utility 555.00 4 i 3:1:41 32
771 AESSomersetLLC New York PR 655.10 GEMNL 1984 29
772 AES\Mastover Hew York PP 75.00 g 1951 62
773 Cayuga Power Plant HNew York PP 15530 CAY1 1955 58
774 Cayuga Povier Plant Mew Yark PP 167.20 CAY2 1955 58
775  Dunkitk Generating Station MNew York IPP §95.00 DUNL 1950 63
776  Dunkirk Generating Station MNew York 1PP 956.00 DUNZ 1950 %3
777 Huntley Generating MNew York 1PP 2:8.00 67 1957 58
778  Huntley Generating New York PP 21800 68 1958 55
779 KodakPark Site New York Industrial 15.00 17TG 1968 45
780 KodakPark Stte New York Industrial 12.50 221G 1954 . 59
781  KodakPark Site MNew York Industrial 2560 417G 1954 50
782  KodakParkSite Hew York Industrial 25.60 427G 1967 46
783 KodakParkSite New York Industrial 25.60 437G 1969 45
784 Kodak Park Site New York Industria} 25.60 441G 1987 26
785 Trigen Syracuse Energy Corp Hew York PP 20.60 GEML 1991 2
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Ex. AA-D-3

(Al (el (5] o] i ] sl
E .

Ho. Plant State Plant Sector Capacity MW, Unit Year in Seivice| Current Age
786 Trigan Syracuse Energy Corp New York IPP 10.50 GEN2 2002 11
781 Asheville Morth Carolina Utility 206,60 1 1964 50
788 Ashewvifis Morth Carolina Utility 207.0¢ 2 1971 43
759 Belews Creak Merth Carolina Utility 1,080.10 1 1974 ag
790 Belews Creek Herth Casolina Utility 1,080.10 2 1975 ag
791  Cantan Horth Carolina Nerth Carolina Industsial 7.50 GENE 1937 77
792 Canten Horth Carolina Horth Carolina Industrial 7.50 GENS 1941 73
793 Canton Morth Carolina Horth Carelina Industria) 7.50 GH10 1946 €8
794 Canton MNarth Carolina Rorth Carclina Industrial 7.50 GNI11 1049 &5
795  Canten Maorth Carolina North Caraiina Industrial 1¢.00 GNI2 1952 &2
796  Canter North Carolina North Carclina industrial 12.50 GN13 1979 34
797  James E Rogers Energy Cumplex Horth Carolina PP 570.90 5 1972 41
798 James E Regers Energy Complex North Carolinz IPP 909.50 6 2012 1
799 Dwayne Colfler Battla Cogeneration North Carolina PP 57.40 GEN1 1590 23
800 Dwayne Cotfier Battla Cogeneration ttorth Carolina IFP 57.40 GEN2 1990 23
801  Elzabethtown Morth Carolina PP 33,70 GENL 1985 28
802 GGAllen Horth Carolina Utifity 165.00 1 1957 56
€03 GGAllen MHorth Carolina Utility 165.00 rd 1957 56
B G GAllen Nerth Carolina Utilty 275,00 3 1959 54
805 GGAllen Merth Carolina Utility 27500 4 1960 53
S06 GG aAlen Narth Carolina Utility 27540 5 1951 52
§07 LV Sutton Rorth Carolina Utility 112.50 1 1954 59
808 LV Sutton Horth Carolina Utiliy 112.50 2 1955 59
803 LV Sutton Horth Carolina Utility 41650 3 1972 41
810 Lumberton Horth Carclina IPP 34,70 GENL 1985 28
811 Marshall {HC DUKE) North Carclina Utility 350,00 L 1965 49
812  Marshall {HC DUKE} Morth Caraltina Utility 350.00 2 1966 48
813  hkfarshall{hC DUKE} Narth Carolina Utility £43.00 3 1958 45
814 Marshall (M€ DUKE) North Caralina Uiy 548.00 4 1970 44
815 Mayo Narth Carolina Utility 735.80 1 1983 31
816 MiflerCoers Eden LLC Rorth Carolina Industrial 5.50 TRB1 1978 36
817 Reancke Rapids Marth Carolina Morth Carolina industrial 22,50 GEN1 1966 48
818 Reancke Valley 1 Horth Carolina PP 182.30 GEN1 1994 20
819  Roancke Valley Il North Carolina IPP 57.80 GEN2 1595 19
820 Roxbaro Nerth Carolina Utility 410.80 1 1566 48
821 Roxbore Nerth Carolina Utility 657.00 Z 1968 46
$22 Roxboro Nerih Careling Utility 745.20 3 1973 40
§23 Roxboro Horth Carolina Utility 745.20 4 1980 33
824 UNC Chapel Hili Cogeneration Korth Carolina Commercial 28.00 TG3 1991 22
825 ACS Drayton North Daketa Industsial £.00 Gl 1965 48
826  ACSHilsboro plarth Dakota Industrial 13.30 Gl 1990 23
827  Antelope Vailey Rorth Dakota Utility 434.90 H 1984 29
828  Anteleps Vallay North Daketa Utility 434.90 2 19g6 27
829 Coal Cresk North Dakota Utility 604.80 1 1979 4
830 Ceal Creak North Dakota Litility 60450 2 1380 33
831 Coyote North Dzkota Utility 450.00 1 1951 33
§32  Heskett North Dakota Utitity 40.00 1 1954 59
833  Heskett North Dakota Utifty 75.00 2 1963 50
834 Hiflsbaro Morth Dakota Utility 13.30 1 1986 27
835 tlelandGHs1 &2 Rerth Dakota Utility 216.00 1 1966 48
836 LlelandOlds1 &2 Harth Dakota Utility 440.00 2 1975 38
837 Milon R Young Harth Dakota Utility 257.00 571 1970 43
838  Milton R Young North Dakota Utility 477.00 T2 1877 37
839 Stanton (HD) North Daketa Utility 150.20 1 1867 47
40 Lingan Hova Scotia Utility 15040 1 1979 35
24r  lingan MNova Scotia Utility 15040 2 1950 34
€42 Llingan Haova Scotia Utility 15040 3 1983 31
£43  Lingan Hova Scotia Utility 15040 4 1984 30
£44  PTTupper MNova SCotia Utility 150.00 2 1973 41
£45 Trenton Nowa Scotia Litility 160.00 3 1991 23
846  Trenten Nova Scatia Utility 150.00 5A .2809 4
847 Ashtzbula Qhic IPP 256.00 5 1958 55
248 Avon lake Ghio IPP 86.00 7 1949 65
849 Avon lake Ohio PP 680.00 9 1970 44
850  Cardinal Ohio Utility 615.20 1 1967 47
851 Cardinal Ohio Utility 61520 2 1267 46
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

AppenditA-3
Age of Coal-Fired Units Currently in Service
EV Power - Hovember 2013

[A] [8) [l 0] {E] [F L]
2] [ o -
Ho. Plant State Plant Sector Capacity MW Unit Yearin Sewvice | Current Age
852  Cardinal Ohio Utility 650.00 3 1977 35
833 Chillicothe (OH) Ohto Industrial 27.20 T13 1978 35
854 Conesville Ghio tifty £41.50 a4 1973 40
855 Conesville Ohio Utikity 443.90 5 1978 37
856 Conasville Ohia Utility 443.90 -] 1978 35
857 Dowver (OH) Okic Utility 5.00 3 1954 60
858 Dever{0H) Ohia Utility 19.50 4 1268 45
859  Eastlake [OH) Ohio ipp 123.00 1 1953 60
£60 Eastlake {OH) Ohio 1pp 12300 2 1953 &0
861 Eastlake (OH) Ohio PP 123.00 3 1954 59
862 Gavin Ohia Utility 1,360.00 1 1974 33
863 Gavin Chio Utitity 1,200.00 2 1275 38
£64 Hamikon Ohio Utitity 25,60 8 1965 48
865 Hamilton Ohio Utility 50.60 9 1975 g
§66 HeatPlamt 770G Ghic Lommercial 1.0 HP 2003 il
€67 HeatPlant 770 Ohio Commercia! G50 e 2003 11
868 lorydala Qhio Industrial 12.50 GEN1 1965 48
869 )M Stuart Qkio Utility 61c.20 1 1971 43
870 1M Stuart Chio Utility 610,20 2 1570 43
871 ) MiStuart Ohia Utilay 610.20 3 1972 42
872 1M Stuart Ohio Utility 610.20 4 1974 39
873 Kiflen Station Ohio Ytility 660.60 F 1982 3
874  Kyger Creek Ohio Uttty 21730 1 1955 59
B75  Kygar Creek Ohio Utiity 2:7.30 2 1955 58
876 Kyger Creek Ohio Utility 217.30 3 1955 4
877  Kyger Creek Qhio Utility 217.30 4 1955 58
878  Kyger Creek Ohio Utility 21730 5 1955 58
879 Lake Road (OH) Ohio Utility 25.00 g 1931 73
880  lake Road [QH) Ohio Utilty 25.00 9 1953 61
881 laks Road (OH) Chio Utility 25.00 10 1953 61
82  lake Shore Ohia PP 256.G0 13 1952 51
883  MizmifFaort Ohio Utility 163.20 & 1950 s3
884 hiamiFort Ohio Utility 557.10 7 975 39
885  hiiami Fort Ohi Utility 557.70 g 1978 36
886 MiMervoors Trenton Brewery QOhio Industrial 13.80 GE 1992 2
887 Millarcoors Trenton Brewery Ohio Industrial 8.00 MURR 1992 22
888  Morton Sak Rittman Dhio Industrial 1.50 GENL 1978 a5
889  Muskingum River Ohio Utilty 21960 1 1953 60
890  Muskingum River Chio Utility 219.60 2 1954 59
891 Muskingum River Ohio Utilty 237350 3 1957 56
8§92 tuskingum River Ohio Utility 237.50 4 1958 56
893 Muskingum River Ohio Utifty 61520 5 1968 45
854 O K Hutchings Ohie Utifity 69.G0 1 943 65
B35 O H Hutchings Qhio Utility £9.00 2 1949 65
§36 O HHutchings Ohio Utility 69.00 3 1950 63
897 O H Hutchings Ohia Utility 69.00 5 1952 6l
898 O H Hutchings Ohia Utility 65.00 [ 1953 &0
853 Ormville Ghia Utility 5.00 7 1849 65
S0 Onville Ohio LUtility 7.50 g 1955 59
201 Orrville Ohio Utitiy 22,00 9 1961 53
402 Qrrille Qhic Utility 25.00 10 1971 43
903  Ornille Qhie Utifity 25.60 11 1971 43
904 Painesvile Chio Utility 7.50 3 1953 &1
%05 Palnesville Ohio Utility 16.50 3 1965 49
906 Painasville Chio Utility 2200 7 1990 24
$07  Painesville Ohio Utility 7.50 512 1649 85
§08 Pioway Chia Utility 10620 5 1955 53
¢09  Rittman Paperboard QOhio Industrial 3.00 GEN1 1928 £6
910  Rittman Paperboard Ohio Industrial 5.00 GEN2 1940 %
911 Rittman Paperboard Ohie Industrial 6.00 GEN3 1946 67
812 WHSmmis Ohio IFP 18040 1 1959 L
913 W HSammis Qhio IFP 19040 2 1960 53
914 W H Sammis Qhia PP 16040 3 1961 52
915 WHSammis Ohio [ 12040 4 1862 51
816 W HSammis Ohia IPP 334.00 5 1967 46
9i7 W HSammis Ghio IPP 680,00 6 1969 45
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Ex. AA-D-3

[A) [8] Ici ] (3] iF] [G]
L R I P

Ho, Phant State Plant Secter Capacity MW Unit Year in Service} Current Age
G918 W H Sammis Ohio PP 680.00 7 197) L34
913 W HZimmer Ohio Utifity 142560 ST1 1591 23
920 Walter CBeckiord Chio Utility 163.20 4 1958 55
921 Wakter € Beckjord Ohio Utility 244.80 5 1952 51
922 Walter C Beckjord Ohio Utility 460.80 ] 1959 44
923 Wausau Paper Middletown Qhic Industrial 7.50 G3 19856 28
924 AES Shady Paintinc Cldahoma PP 175.00 GENL 1990 23
925  AES Shady PointInc Oldahoma PP 175.00 GENZ 195G 23
926 Grdati &2 Oklahema Utily 540.00 1 1931 32
927 Grdal&2 Oklahoma Uttty 594.00 2 1985 28
928 Huge (OK) oMahoma Utility 446.60 ST1 1982 2
929  Muskogee Okfahoma Uiikity 572.00 4 1977 36
233 Muskoges Oktzhoma Utility 572,00 5 1978 35
931  Muskogee Oldahoma Utitity 572.00 6 1924 29
932 Muskogee Kill Gkfahoma indusirial 25.00 GEM1 1978 36
933 Muskogea Milf Okkahoma Industrial 44,50 GEN2 197% 35
93 Muskogee Mill Oklahoma Industriai 44,50 GEN3 1982 31
935 MNortheazstern Dklahoma Utitity 473.00 3 1979 )
936 Northeastern Oklahoma Utility 473,00 4 1980 33
937 Sooner Oklahoma Utility 569.00 1 1879 34
9318  Sooner Oklahama Utility 569.00 2 1980 33
939 lambten GS Dntario IPP 52000 3 1959 43
@40 lambton GS Ontario PP 51000 4 1959 45
241  Nanticoke Ontario iPp 505.00 5 1973 41
932  Nanticoke Ontaro IPP 505.00 & 1973 41
943 Manticake Ontario IPP 505.00 7 1973 41
944 Manticoke COntario PP 505.00 8 1973 41
245 Thunder Bay G§ Ontarie IPP 165.00 2 1¢81 33
646  Thunder Bay G5 Ontarie PP 165.00 3 1981 33
947  Boardman {OR} Oregon Utility 601.00 1 1989 33
958 AfS BeaverValley Partners Beaver Valley Pennsykvania PP 35.00 GEN2 1987 26
949  AES BeaverVallay Partners Beaver Valley Pannsylvania PP 11400 GEN3 1987 26
950 Bruce Manshakd Pennsylvania Ipe 913.70 1 1976 38
951  Bruce Mansfield Pennsytvania PP 913.70 2 977 36
5§52  Bruce Mansfield Pennsytvania IFP 913.70 3 198¢ 33
4§53  Cheswick PowarPlant Pennsybania iPP 637.00 1 1970 43
954 Conemaugh Pennsytsania PP 936.00 1 1970 44
955 Conemaugh Pennsylvania 1P 934.00 2 1971 43
956 G F\Weaton PowerStation Pennsylvania Industrial 60.00 GEH1 1958 55
957 G F Weaton Power Station Pennsybvania Tndustrial $0.00 GEN2 1958 56
958  Homer City Station Pennsytvania PP £60.00 i 1969 4
959  HomerCity Station Pennsytvania PP 660.00 2 1969 44
960  HemerCity Station Pannsyhania IPP 692.00 3 1977 36
961 Juniata Locomotive Shop Pennsyhania Commaercial 2.00 GEN1 1955
962 Juniata Locomative Shop Pennsylvania Commercial 2.00 GEN2 1855 58
963  Keystone [PA) Pannsykaania IPP $36.00 1 1957 45
964 Keystane (PA) Pennsyhania PP 926.00 2 1968 45
965  Marcus Hook Pennsytvania Other 17.50 1 1970 44
956  Montour Pennsyheania IPP 820,00 mT1 1972 42
967 HKontour Pennsyhaniz IFP 833.00 T2 1973 41
968  Mew Castle Plant Pennsyhania 1PP 98,00 3 1952 61
96%  Hew Castle Plant Pennsylania IPP 11400 4 1958 55
970 Mew Castle Plant Pennsyhania IPP 135.00 5 1564 49
971 P HGlatfelterCo Pennsylvania Industrial 6.00 GEN1 1948 65
972 P HGhtfelterCo Pannsylania Industrial 590 GEMN2 1975 39
973 PH GlatfelterCa Pennsybznia Industrial 5.10 GEN3 1948 66
974 PHGlatfeltarCo Pennsyhania Industrial 7.50 GENY 1962 5t
975 P HGlatfelterCo Pannsyhania Industrial 45,90 GENS 1989 25
976 Portland {PA) Pennsylvania PP 17200 1 1958 55
977  Portland (PA} Pennsykania PP 255.00 2 1962 51
978  PPL Brunnerisland Pennsytvania PP 36330 BI1 - 1951 52
979  PPL8runner land Pannsytvania PP 405.00 BIZ 1965 48
980 FPPLBrunnerisfand Pannsylsania PP 76040 813 1969 a4
981 Shawville Pennsytrania PP 125.00 1 1954 59
982  Shaveville Pennsyhaniz IPP 125.0¢ 2 1954 €0
983 Shawville Pannsyhania IFP 1£8.00 3 1959 54
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[4) [8) I<i IB] (E] ] (<]
S P P PO
Ho. Plant State Plant Sector Capacity W Un# Yearin Service]| CurrentAge
984 Shawwville Pennsytvania PP 188.00 4 1960 54
985  Sunbury Generation LLC Pannsykvania IPP £5.10 Ui 1249 64
986 Sunbury Generation LLC Pannsykrznia PP 85,10 vz 1549 54
987 Sunbury Gereration LLC Pennsylvznia PP 10350 U3 1951 63
988  Sunbury Generation LLC Pannsyhsania IPP 156.20 U4 1353 50
989  Tyrona(PA) Pennsybrania Industrial 2,50 TG3 1929 85
890  Tyrona(PA) Pennsylania Industrial 4,50 TG4 1930 24
981 Tyrone [PA) Pennsyhaniz Industrial 3.060 TGS 1936 78
$92  Tyrone [PA} Pennsytvania Industriat 7.50 TG6 1958 58
993 WWest Campus Steam Plant Pennsyhania Commercial 2,50 WC2 1938 76
994  West Campus Steam Plant Pennsyhania Commarcial 3,50 we3 194% 65
935  Aurora (PR) Puzrto Rico pp 227.00 3 2002 31
936 Avrora [PR) Puerto Rico PP 227.00 2 002 11
897 Boundary Dam Saskatchawan Utility 66.00 1 1559 55
938 Boundary Dam Saskatchewan Utility 65.00 2 1960 54
999  Boundary Dam Saskatchewan Utility 150.06 4 1970 44
1000 Boundary Dam Saskatchewan Utility 150.00 5 1973 a0
1001 Boundary Dam Saskatchewan Utility 29250 6 1977 38
1602 Poplar River Saskatchewan Utility 307.80 1 1983 30
1603 Poplar River Saskglchewan Utility 315.00 2 1981 33
1004 Shand Saskalchevran Uility 297.80 i 1992 21
1005 Canadys Steam South Carclina Utitity 136.00 2 1964 50
1006 Canadys Steam Sauth Carolina Utitity 217.60 3 1967 46
1007 Cogeneration South South Carctina Uity 99.20 1 1959 15
1008 Cope Sauth Carolina Utility 417.30 STl 19946 18
1009 Cross South Carolina Utility 590.90 1 1985 19
1010 Cress South Carolinz Utility 556.20 2 1984 30
10t1 Cross South Caralina Utility 591.00 E] 2007 7
1052 Cross South Carolina Utility 652.00 4 2008
1013 May Piznt South Czrolina Industrial 5.50 GEMN1 1952 62
1014 May Plant Sauth Caralina Industsial 5.50 GEN2 1952 62
1015  MayPhnt South Carofina Industrial 19.00 GEN3 1993 20
1016 McMeekin South Carolina Utility 146.80 1 1558 55
1017 Mcheekin Sauwth Carolina Utility 146.20 2 1958 55
1018 Sonoca Products Co{5C) Sowth Carolina Industrial 28.00 4 1957 56
1019 WSlee South Carolina Utility 490,00 1 1951 63
1020 WSlee Souwth Carolina Utility 90.00 2 1951 62
1021 WSlee South Carelina Uity 175.00 3 1958 5%
1022 Waterea South Caretina Uity 38590 1 1979 43
1023 Wateree South Carchina Uittty 38590 2 1971 42
1023  Wilkams (5C 5CGC) South Carolina Utitity 632,70 WiLl 1973 40
1025 Winyah South Carolina Utilty 31500 1 1975 39
1026 \Winyah South Carolinz Utility 315.60 2 1977 36
1027 Winyah South Caroling Utility 315.00 3 1980 34
1028 Winyah South Carolina Utility 315.09 4 1981 32
1029 Ben French South Daketa Utility 25.00 E1p 1961 53
103G Big Stone South Daketa Utility 4%55.00 5T1 1975 39
1031 Allen Steam Plant (TM) Tennessea Utifity 330,00 i 1959 55
1032 Al'en Steam Plant (TN} Tennassea Utility 330.00 2 i95¢ 55
1033  Al'zn Steam Plant (TH} Tennessee Utility 330.00 3 1959 54
1034 BullRun (TN} Tennessee Utility 950.00 1 1967 46
1035 Com Vet tilling Plant Tennessee industriaf 25.00 GEN1 1585 29
1035 Cumbarland (TH) Tennessee Utildy 1300.00 1 1973 41
1037 Cumberland {THN) Tennessee Utitity 1,300.00 2 1973 40
1038 Gzllatin {TH) Tennessea Uility 300.00 1 1956 57
1039 Galstin(TN) Tennessez Utility 30:0.00 2 1957 56
1040  Gallatin (T Tennesses Utifity 32760 3 1959 55
i04:  Galatin (TH] Tennessee Ytility 32760 4 1938 54
1042 iohnSevier Tennesses Utility 200.00 E] 1956 58
1043 John Sevier Tennessee Utility 200.00 4 1957 56
1044  loknsonvilla (TH) Tennessee Urility 125.00 1 1351 62
1045 lohnsonville (TN} Tennessea utility 125.00 2 1951 62
1046 lohnsonvilla (Y1) Tennessee Utility 125.00 3 1952 62
1047 lohasonvitle [TH) Tennessea Utility 125,00 4 1952 62
1048 Johnsonvitte [TH) Tennessea Utility 147.00 5 1952 61
1049 Johnsonvilie {TH) Tennessea Utility 147.00 & 1953 61
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[A] i8] <1 ol [€] IF] 161
B -~ |

Mo, Plant State Plant Sactor Capacity MW Unit Year in Sarvice] Current Age
1050 fohnsonville {TH] Tennessea Utility 17280 7 1958 55
1051 Johnsonville {TH) Tennessee Utility 172 80 8 1959 55
1052 lohnsonvilla (TH) Tennessea Utility 172.80 9 1958 54
1053 Johnpsonville [TH) Tennessea Utility 172.80 10 1959 54
1054 Kingston Tennessee Utilsy 175.00 1 1554 &0
1055 Kingston Tennassee Ltility 175.00 H 1954 60
1056  Kingston Tennessee Utility 175.00 3 1954 59
1057  Kingston Tennessee Utitity 175.00 4 1954 59
1058 Kingston Tennessea Utility 260.00 5 1955 59
105% Kingston Tennesses Utility 200400 6 1955 59
1660  Kingston Tennessee Utility 200,00 7 1955 59
1061 Kingston Tennessee Utility 20000 g 1955 58
1062  Kingsten Tennassee Utility 200,00 g 1955 58
1063 Tenn fastman Division A Division of East Tennessee Industriaf 6.00 TG10 1946 63
1064 Tenn Easiman Division A Division of East Tennessee Indusiriai 5.00 TG11 1949 65
1065 Tenn Eastman Division A Division of East Tennessee Industrial 6.00 TG12 1953 51
1066 Tenn Eastman Division A Division of East Tennessea Industrial 160 TG13 1860 54
$t067 Tenn Eastman Division A Division of East Tennesses Industrial 10.00 1G14 1962 52
1068 Tenn Eastman Division A Qivision of East Tennessee industrial 7.50 TG1S 19563 50
1669 Tenn Eastman Divicion A Division of East Tennessee Industrial 1040 TGS 1556 47
1G70 Tenn Eastman Division A Division of £ast Tennesses Industrial 10.40 TG17 1956 47
1071 Tenn Eastman Division A Division of East Tennessee Iadustrial 1040 TG18 1967 46
1072 Tenn Eastman Division A Diviston of East Tennessee Industrial 1040 1G19 1970 44
1073 Tenn £astman Division A Division of East Tennessea Industsial 10.40 TG20 1972 42
1074 Tenn Eastman Division A Division of East Tennessee Industrial 15.00 G2 1969 44
1075 Tenn Eastman Division A Division of East Ternessee Industrial 15.40 TG22 1982 31
1076 Tenn Eastman Division A Division of East Tennessee Industriat 16.80 1G24 1983 30
1077 Tenn Eastman Division A Division of East Tennessee Industrial 18.00 TG25 1984 19
1078 Tenn Eastman Division A Division of East Tennessee Industrial 16.60 TG26 1934 19
107% Tenn Eastman Division A Okvision of East Tennessee Industrial 6.00 TGO7 1936 7
1080 Tenn Eastman Division A Division of East Tennessee Industrial 6.00 TGCR 1933 74
1081 Tenr Eastman Division A Division of East Tennessea industrial 6.00 TGOS i941 72
1082 Vanderbilt Univ Tennessee Commaercial 6.50 GEN1 1588 25
1083 Vanderbift Univ Tennessee Commercial 4.50 GEN2 1989 24
1084 Big 8rown Texas IPP 59340 1 1571 42
1085 Big Brown Texas IPP 59340 2 1972 41
1086 Coleta Creek Texas e 62240 1 1980 33
1087 Fayette Power Project Texas utility 615.00 1 1979 34
31088 Fayette Power Project Texas Utility £15.00 2 1980 34
1089 Fayette Power Project Texas Utifity 460.00 3 1988 26
1090 GibbonsCreek Texas Utility 453.50 1 1983 30
1091 Harrington Texas Utility 350.00 1 1976 38
1092 Harrington Texas Utility 360.00 2 1978 36
1093 Harrington Texas Uttty 260.00 3 1980 345
1094 J ¥ Sprce Texas Utikity 566.00 1 1992 21
1095 JKSpruce Teras Utility §78.00 2 2010 4
1056 )T Daaly Texas Utility 456.00 1 1977 ES
1087 I T Deely Texag Utility 446,00 2 1578 35
1098  Limestone {HRG) Texas P 91040 1 1985 28
1089  Limestone (NRG) Texas IPP 956.80 2 1986 27
1130 Martin Lake Texas IPP 793.20 1 1977 37
1101 Martin Lake Texas IPP 79320 2 1978 36
1102  Martin Lake Texas IPP 79320 3 1979 35
1103 Monticelio [TX) Texas 1°p 59340 1 1974 39
1104  Monticello [TX) Tenas PP 593.40 2 1975 38
1105 Menticello [TX) Texas IPP 793.20 3 1978 35
1106 Oak Grove Steam Electric Station Texas PP §i6.30 STl 2009 4
1167 Oak Grewe Steam Elactric Station Texss IPP §78.60 512 2010 4
1108 Oklaunion Texas Usility 720.00 1 1986 27
1109  Pirkey Texas Utility 721.00 1 1585 29
1110 San Migua! Texas Uitility 410.00 1 .1982 X
1111 Sandowd Texas IPP $90.60 4 1981 33
1112 Sandow 5 Texas Industrial 661.50 5 2009 4
1113  Sandy Creek Energy Station Texas PP 925.00 ST 2013 1
1114 Tolk Texas Utility 567.90 L 1982 32
1185 Talk Teaas Utility 567.50 2 1935 29

BLACK & VEATCH | Aupendix A

Poveer Plant Life ata

SCHEDULE LWL-1

A-34



Ex. AA-D-3

Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Appendix A-3
Age of Coal-Fired Units Currently in Service
EV Power- Movember 2013

(a) (8] 6] ] ] (Fl (sl
L —_—

No. Plant State Plant Sector Capscity MW Unit Yearin Service | Current Age
1116  Twin Oaks Power Teuxss PP 174 60 1 1990 23
1117 Twin Qaks Power Texas 1°P 174 60 2 1991 22
1118 W A Parish Texas PP 734.10 5 1977 36
1119 W A Farish Texas PP 734.10 & 1978 35
1120 WA Parizh Texas IFP 614 .60 7 1980 33
1121 W A Parish Texas IFP 654.00 8 1982 31
1122 Welsh Station Texas Utility 558.00 1 1977 37
1123 \Welsh Station Texas Utility 558.00 2 1980 34
1124 Welsh Station Tenas Utility 358.60 3 1982 32
1125 Bonanza Utah Utility 459.50 1 1986 28
1126 Carben (UT) Utah Utility 75.00 1 1954 5%
1127 Caibon (UT) Utah Utility 113.60 2 1957 56
1128 Hunter Utah Utitity 46830 §T1 1978 35
1329 Hunter Utah Utility 50330 §¥2 1980 33
1130 Hunter Utah Utildy 495.60 &3 1983 30
1131  Huntingtea (UT) Utah Utility 498,00 1 1977 EN
1132 Huatingten (UT) Utah Utiligy 493,30 2 1974 39
1133  Intermountain Utah Utilty 500.00 sT1 1586 27
1134 Intermountain Utah Utility $00.00 572 1987 27
1135 ¥ucc Utah Industrial 50.00 i 1943 71
1136 Kucc Utah Industria) 25.00 2 1843 71
1137 KUCC Utah tndustriaf 25.00 3 1946 €38
1138 KUCC Utah Industrial 82.00 4 1958 56
1139 Birchweood Power Facility Virginia PP 25830 1 1996 17
1140 Breme Bluff Virginia Utility £69.00 3 1950 63
1141 Bremo Bluff Virginia Utility 18520 4 1958 55
1142 Chesapeake Virginia Utility 18520 3 1959 54
1143  Chesapeake Virginia Utility 112.50 5T1 1953 60
1144 Chesapeake Virginia Utility 112.50 S12 1954 58
1145 Chesapeake Virginia Utility 239.30 574 1962 52
1146 Chesterfield Virginia Ltility 112,50 3 1852 61
1147 Chesterfied Virginia Utility 187.50 4 1960 53
1148 Chasterfield Virginia Utility 378.00 5 1964 49
1149 Chestarfield Virginia Utildty 693.90 -1 1969 44
1150  Clinch River Virginia Utility 237.50 1 1958 55
1151 Clinch River Virginia Utility 237.50 2 1958 55
1152 Clinch River Virginia Utility 237.50 3 196% 52
1153 Clover Virginia Lty 424.00 1 1593 13
1154 Clover Virginia ility 42400 2 1936 12
1155 Cogentrx Hopewell Virginia IPP 57.40 GEN1 1987 25
1i56 Cogentrix Hopewell Virginia IPP 57.40 GEN2 1987 26
1157 Cogantrix of Richmond Inc Virginia PP 57.40 GEN1 1932 22
1158 Cogentrix of Richmond Inc Virginia IPP 57.40 GEN2 1992 22
1159 Cogentsix of Richmaond Inc Virginiz PP 57.40 GEN3 1892 21
1160 Cogentrix of Richmend Inc Virginia PP 5740 GEMN4 19392 21
1161 Glenlyn Virginia Utility 100.00 5 1944 69
1162 Glenlyn Virginia Utility 237.50 5 1957 57
1163 Hopawell Virginia Utility 7110 1 1992 21
1164 Hecklenburg Cogeneration Facil Virginia Utility 69.50 GEK1 1952 21
1165 Mecklenburg Cogeneration Facil Virginia Utildty 69,90 GEN2 1992 21
1166 MNarrows[VA) Virginia Industrial 6.00 GEHL 1942 72
1167 HMarravs{VA) Virginia Industrial 6,00 GEN2 19242 72
1168 Marrows (VA) Virginia Industrial 6,00 GEN3 1244 0
169 Marrows (VA) Virginia Industrial 9,20 GEM 1966 48
1170 Otfseed Plant Virginia Industrial 170 GENL 1985 29
1171 Park 500 Phitip Morris USA Virginia (ndustria} 13.00 TG3 1983 20
1172 Posismouth Coganeration Plant Virginia PP 57.40 GEN1 1988 26
1173 Portsmouth Cogeneration Plant Virginia IPP 57.40 GEN2 1988 26
1174 Radford Army Ammunition Virginia Industrial 6.00 GENL 1990 24
1175 Radford Army Ammunition Vieginia Industrial 6.00 GEM2 1990 24
1176 Radferd Amy Ammunition Virginia Industrial 6.00 GEN3 . 1390 24
1177 Radford Army Ammuniion Virginia Industrial 6.00 GENY 1990 24
1178 Southampton Virginia Utility 7110 1 1952 22
3179 Virginia City Hybrid Energy Center Virginia Utility 658,00 CF8 2012 1
1180 Virginia Tech Power Plant Virginia Commercial 6.30 WGEOL 1976 a8
1181 Yorktown Virginia Utility 187.50 1 1957 56
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Age of Coal-Fired Units Currently in Service

EV Power - Mocember 2013
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(Al B el Io} [ il i)
[ "

No. Plant State Plant Sector Capacity MW Unit Yearin Sarvice} Current Age
1182 Yorktown Virginia Utility 187.50 2 1959 55
1183 Centralia Complex Washington PP 723.90 BD21 1972 41
1i84 Centralia Complex Washington IPP 729.90 BDO22 1972 40
1185 Alloy Steam West Virginia Industrial 40,06 GEN3 1950 63
1186 Bayer Cropscience Institute Plant West Virginia Industrial 630 §T1 1958 56
1187 Bayer Cropsciance !nstitute Plant West Virginia Industrial 639 512 1961 53
1188  Fort Martin West Virginia Utility 576.00 1 1967 46
1189  Fort Martin West Virginia Vliy 576.00 2 1568 45
1150 Harmrisan (W) YWest Virgink pP £24.00 1 1972 41
1181 Hamizon [(WY) YWast Virginia PP 684.00 2 1973 40
1192 Hamison {WV) VWest Virginia PP 68400 3 1974 39
1183 lohn £ Ames West Virginia Utility £16.30 1 1971 42
1194 lohnE Amos West Virginia Utility 21630 2 1972 41
1195 John E Amos West Virginia Utility 1,360.00 3 1973 40
1196 Kamimar West Virginia Utility 23750 1 19585 55
1197 Kammer Vest Virginia Utility 23750 2 1958 55
1198 Kammer West Virginia Utility 23750 3 1959 55
1199  Kanawha River West Virginis Utility 219.60 1 1953 &0
1208  Kanzwha River Vest Virginia Utifity 219.60 2 1953 60
1201 Lengview Power West Virginia IpP §07.50 ABl 2012 b
1202 Mitchell (Wv) West Virginia Utility §16.30 i 1971 43
1203 Mitcheli (Wv) West Virginia Utilty 81630 2 1971 43
284 Mountaineer West Virginia Utily 1,300.60 1 1980 33
1205 MAT Storm West Virginia Eitility 59567 1 1565 48
1206 MT Storm Vest Virginia Litility 59567 2 1566 47
1207 MAT Storm West Virginia Utility 522.00 3 1873 49
1208 Natrum Plant Wast Virginia Industrial 1.50 GEN3 1943 71
1209 Natrivm Plant West Virginia lndustrial 7,50 GENS 1943 71
1210 Matrium Plant West Virginia Industrial 26.00 GENE 1954 50
1211  Matsium Plant West Virginia Industrial 82.00 GEN? 1956 48
121  Phil Sporn West Virginia Utility 15250 1 1950 64
1213 Pivid Spovn VWest Virginia Utility 152.50 2 1950 63
1214 Phil Sporn West Virginia Utility 152.50 3 1951 62
1215  Phil Sporn West Virginiz Utifity 15250 4 1952 62
1716 Pleasants VWest Virginia IPP 684.00 1 1979 35
1217 Pleasants West Virginia PP 684.00 2 1980 33
1218 Alma Wisconsin Utility 54,40 4 1957 57
1219 Alma Wisconsin Utility £81.60 S 1960 54
1220 Bay Front Wizconsin Utility 27.20 & 1957 57
1221 Biron Mill Wisconsin Industrial 17.90 GEML 1964 49
1222 Biron Mill Wisconsin Industrial 150 GEN3 1947 €6
1223 Biron Mifl Wiscensin Industrial 15.69 GENY 1957 56
1224  Biron Kl Wiscansin Industrial 21.50 GEM5 1987 27
1225  Columbia (Wi) Wisconsin Utility 512.00 1 1975 EL]
1226 Columbia (W) Wisconsin Utility 51160 2 197¢ EL)
1227 Edgewater(Wl) VWisconsin Utility £0.00 3 1951 62
1228 Edgewater (W) Wiccansin Utility 330.00 4 1969 44
1229 Edgewater{WI) Wisconsin Utility 380.00 5 1985 29
1230 Genoca MNo3 Wisconsin Utility 345.60 §T3 1969 44
1231 Grandmother Wiscansin ncustrial £.30 GEN1 1948 65
1232 Grandmaother Wisconsin Industria) .40 GEN2 1978 35
1233  Green Bay West Mill Wisconsin Industrial 2820 GENLO 200% g
1234  Green Bay West Mill Wisconsin Industrial 10.00 GENS 1954 60
1235 Green Bay West Mill Wisconsin Ilndustrial 18.70 GEN6E 1563 51
12356 Green Bay West Mill Wiscansin lndustrial 2850 GEN? 1969 45
1237 Green Bay WWest Mill Wiscansin Industrial 43.20 GEN9 1985 28
1238 lohn P idadgatt Wisconsin Utility 387.00 1 1979 34
1239 Menasha (MNSHA) Wisconsin IPP .50 E) 1954 &0
1240 Menasha {MNSHA) Wisconsin iPP 13,60 4 1984 50
1241 Menasha (MHSHA} Wisconsin PP 6,90 5 2006 7
1242  Mihvaukee County Wiceansin Utility 11.00 NA 1995 18
1243 Mekoosa Mill Wiscansin Industrial 6.00 TG6 1951 63
1244 Mekeosa Mill Wiscansin Industrial 16.60 TGE 1966 48
1245 HKelson Dewey Wisconsin Utility 160.00 1 1959 54
1246 Nelsan Dawey Wisconsin Lilay 160.00 2 1962 51
1247 Hiagara Ml Wisconsin Industrial 2.50 15T 1940 rL!
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Age of Coal-Fired Units Currentiy in Service
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(A] [8] €] )] [E] [F] [l
e | | |
No, Plant State Plant Sector Capacity MW Unit Yearin Service| Current Age
1248 Hiagara Mit Wizconsin Industrial 9.30 25T 1954 50
1249 Qak Creek Power Plant Wisconsin Uttty 70130 1 2010 4
1250 Qak Creek Power Plant Wisconsin Utility 615.00 2 2011 3
1251 Pleasant Prairie Wisconsin Utility 616.50 b 1980 33
1252 Pleasant Prairie Wiscansin Utility 616.50 2 1985 28
1253 Pulliam Wiscansin Utility 50.00 5 1945 64
1253 Pulliam Wisconsin Utility 69.00 -1 1951 62
1255 Pulliam Wisconsin Utility 81.eD 7 1953 55
1256 Pulliam Wiscansin Utility 149.60 8 1964 43
1257 Rhinelander Mill VWisconsin Industrial .30 GENG 1958 55
1258 South Oak Creek Wisconsin Utslity 299.20 5 1959 54
1259 South CakCreek Visconsin Utility 28%.20 6 1951 52
126D South OakCresk Wisconsin Utily 31760 7 1985 419
1261 South OakCreek Wiscensin Utility 324.00 g 1967 46
1262 Thilmany Pulp Paper Wiscensin industrial 12,00 GEHY 1957 47
1263 UW Madison Charter St Plant VWisconsin Commercial 9.70 1 1955 48
1264 Valley {W)) Wisconsin Uiility 136 .00 1 1968 45
1265 Valley (W1} Wisconsin Wility 136.00 2 1959 45
1266 Waupun Cotrectionaf Inst CTR Wisconsin Commarcial 1.00 i 1951 63
1267 Waupun Correctionzl Inst CTR Wisconsin Commercial 1.00 2 1951 63
1268 Woesten Wisconsin Utility 60.00 1 1954 59
1269 Waesten Wisconsin Utility &1.60 2 1980 53
1270 Weston Wiscansin Utility 350.50 3 1981 3z
1271 \Weston Wisconsin Utilty 595,00 4 2008 5
1272 Whiting Ml Wisconsin Industrial 4.10 GEMG 1951 &2
1273 Dave Ichnston Wyoming Utility 113.60 1 1959 55
1274 Dave lohnston Wyoming Utilay 113.50¢ 2 1961 53
1275 Dave Johnston Wyeming Utiliy 223.50 3 1964 49
1276 Dave Johnston VWyeming Utility 360,00 4 1972 41
1277 DryFork Station Wyoming Utitity 3%0.00 sT 2011 2
1278  General Chemical Vyoming Iadustrial 15.00 TGL 1958 46
127% General Chemical Wyoming Industrial 15.00 TG2 1977 37
1280 Green River{WY) VWyoming Industrial 3.50 G 1953 &0
1281  Grean River{WY) Wiyoming industriat 3,50 512 1933 &0
1282 Green River (WY) Véyaming Industrial 4.00 ST3 19864 49
1283 Green River (WY) Wyoming Industrial 10.00 ST4 1972 41
1284  Green River (WY} Wyoming Industrial 10.00 S15 1975 38
1285 Grean River (WY) \Wyoming Industrial 10.00 STH 1975 e
1286 Jim Bridger Wyoming Utifity 577.90 1 1974 33
1287 Jim Bridger Wyoming Utility 577.90 2 1975 38
1288 Jim Bridger Wyoming Utildy 577.90 3 1976 a7
1289 Jim Bridger Wyeming Utility 52400 4 1979 34
1280 Llaramie River Vyoming Utitity 570.00 1 1981 32
1291 Llaramie River YWyoming Utifity 570.00 2 1981 33
1292 laramie Rivar VYWyaming Utitity 570.00 3 1982 32
1293 Naughton Vivoming Utility 163.20 1 1363 5t
1294 HMavghton Wyoming Utility 217.60 2 19638 45
1295 Maughton Wyaming Utility 326.40 3 1971 42
1296 Meil Simpsen Wyoming Utility 21.70 5 1969 44
1297 Neil Simpson I Wyoming Utility £0.00 2 1985 18
1298 Osage {\WY) Wyoming Utility 11,50 1 1948 65
1289 Osage (WY} yoming Utility 11.50 2 1949 64
1360 Osage(WY) Wyoming Utility 11.50 3 1952 61
13058  Teringlon VWestera Sugar Wyeming Industria} 2.09 ST 1678 35
1302 Wygen Wyoming PP £8.00 1 2003 i1
1303 Wygenll Wyaming Utitity 95.00 511 2008 [
130§ Wygan il Wyoming Uty 116.20 T3 2010 4
1305 Wyodak \Wyoming Uliift.y 362.00 1 1978 35
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APPENDIX B-1 MERAMEC ENERGY CENTER SITE VISIT MEMORANDUM
CONFERENCE MEMORANDUM 001

Ameren UE B&V Project 181958
Coal Useful Life Study B&YV File Number 14.1101
Meramec Energy Center Site Visit December 6, 2013

Edited March 25, 2014

Meetings held on November 18, 2013, at Meramec Energy Center near Arnold, Missouri.

Recorded by: Jim Hurt
Edited by: Larry Loos

Attended by: Ameren Missouri:
Greg Presti - Supervising Engineer Environmental Projects
JoAnn Thee - Superintendent Technical Support
Mark Litzinger - Director, Meramec & Rush Island
Chuck Fedke - Superintendent Maintenance
Tom Hart - Supervisor Engineering
Chris Brown - General Supervisor Operations
Tina Metzger - Training Supervisor
Keith Stuckmeyer - Assistant Plant Manager

Black & Veatch
Jim Hurt
Larry Loos

Larry Loos and Jim Hurt visited the Meramec Energy Center on Monday, November 18, 2013 as part
of a 2013 Useful Life Study being conducted by Black & Veatch’s Management Consulting Division
(MCD). The purpose of the visit was to view plant and equipment conditions; review historical and
projected capital and O&M expenditures; review historical and projected unit operations; discuss
plant maintenance practices; and identify issues which could potentially affect the life expectancy of
the coal fired generating units at Meramec Energy Center.

Larry Loos provided a description of the purpose of the project for the group and discussions were
held with the plant and Ameren corporate staff listed above. Tina Metzger provided a walk-down
inspection of the Meramec units for Larry Loos and Jim Hurt. Ms. Metzger is very knowledgeable
and provided a very well narrated tour of the power plant. At the time of the visit, al! of the units
were out of service.

The Meramec Energy Center is located at the confluence of the Meramec and Mississippi Rivers
near Arnold, Missouri. Units 1 and 2 are identical units built in 1953 and 1954. Unit 3 was
completed in 1959, Unit 4 was completed in 1961. The unit capacities listed in the table below were
taken from the 2013 Capability Table provided by Ameren. The summer and winter capacities are
as follows:
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Winter Output, Summer Output,

Gross (Net), MW Gross (Net), MW
Unit 1 135(126) 128(119)
| Unit2 135 (127) 128 (121)
Unit 3 285 [(266) 277 (258)
Unit 4 376 {355) 355 (335)

The Meramec Facility was originally designed to operate as a base-load resource burning lilinois
Basin coal. In 1997 the plant switched to Powder River Basin (PRB} subbituminous coal. Based on
plant personnel comments, the units and coal handling systems were modified as required to safely

burn PRB coal.

More recently the plant has increasingly operated in a cycling mode, with units ramped up and
down several times a week, While we were there, Unit 3 was down as a result of turhine shroud

issues related to cycling operations.

PRB coal is transported to the site by rail. Each unit train includes up to 135 railcars and delivers
about 15,000 tons of PRB coal. Plant personnel stated that depending on loading conditions the
plant may receive up to one train every other day. The Meramec Facility also has a barge loading
and unloading facility at site. The coal loading system can potentially be used for loading of coal to
barges for transport to other Ameren plants. The barge coal handling systems are not aperable at
this time but plant personnel stated that they could be placed back in service if needed.

The Meramec Facility has a natural gas pipeline coming into the site. Units 1 and 2 can make full
load firing gas; however, natural gas is primarily used for start-up of all units. Natural gas fired
combustion turbine generators are located within the plant’s coal loop. These units are not included
in the scope of work of this project.

The purpose of the site visit by Black & Veatch to the Meramec power generation station was to
perform a high level assessment of the condition of the plant and whether there are any issues that

could affect the life expectancy of the facility.

During the site visit, Black & Veatch and Ameren personnel conducted a walk down tour of each
unit to observe the condition of major equipment and facilities including the control room, boilers,
precipitators, ash handling systems, turbine deck, steam turbine generators and associated
equipment, major electrical equipment, major pumps and fans. Additionally, Black & Veatch met
with plant personnel to discuss operations and maintenance of the units, capital projects that have
been recently completed, or are planned in the future, and any known issues with major equipment.

During the site visit, Black & Veatch noted a few issues with respect to the plant:

¢ Since the plant was built in 1950-1960, significant development has taken place around the
plantincluding an elementary school, a new residential neighborhood and a large municipal
waste-water treatment plant. This could possibly limit future operations or expansion of the

plant.

s Retrofit of FGD systems at the plant is not currently planned. The future of the plant relative
to developing environmental regulations is currently uncertain.

¢ The plant site has limited space for accommodating future expansion of the plant whether
for FGD systems or additional generation without significant demolition of existing

facilities.
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Black & Veatch noted that the plant has maintained the equipment at the Meramec Facility through
0O&M practices and a capital expenditure program, typical of the industry. Some of the maintenance
completed on the units include:

» Rewinding of the generators.

* Replacement of boiler superheater and reheater sections.
¢ [Installation of Low NOx burners.

o Installation of new DCS systems.

* Changes to the coal handling systems,

e Fan changes

¢ Changes to the coal milling systems.

¢ Boiler membrane wall replacements.

Black & Veatch reviewed NERC GADS data provided by Ameren for 2008-2012. For a comparison of
NERC GADS data for the Ameren coal units refer to the following table. This data is five year
averages per plant for selected GADS performance parameters for the 2008 to 2012 timeframe.
GADS industry data for 2002 through 2013 for 125 MW to 350 MW units firing 0.2 to 0.6 percent
sulfur coal is also provided for comparison below.

Sioux Plant Rush Island Plant | Meramec Plant Labadie Plant
Units 1 to 4 Units 1 &2 Units1to 4 Units 1 to 4

FOR 6.88 418 11.73 3.99
EFOR 9.33 6.52 14.24 6.50
EAF 83.34 87.92 82.80 87.26
NCF 63.13 76.43 68.82 81.70

Meramec Plant Meramec Plant Meramec Plant Meramec Plant
FOR EFOR EAF NCF
2008 7.29 9.64 85.03 76.30
2009 12.06 13.79 82.19 70.80
2010 13.86 17.47 82.58 70.39
2011 8.19 10.05 88.23 72.86
2012 18.10 21.07 75.96 53.69
GADS Industry Average Data 5.89 84.94 64.28

The first of the preceding tables shows that the station average performance when compared to the
other Ameren plants is substantially lower, The NERC GADS data in the second table for the plant
from 2008 to 2012 generally shows decreasing availability, service hours, generation, and capacity
factors with increasing forced outage rates. Based on interviews with plant personnel conducted
during the site visit of the Meramec Facility along with technical information provided by Ameren
during follow-up discussions and review of accounting records, Black & Veatch notes that Ameren
has reduced capital expenditures as well as operations and maintenance expenses substantially in
recent years. Given the reduction in expenditures and forecast further reduction in capital
expenditures over the next several years as well as the continuing cycling operation of the plant
severely limits the remaining physical life of the plant. In fact, whether existing levels of
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expenditures will allow continued operations until the planned retirement in 2022 may be an issue.
The technical issues identified are typical for assets of this type and age and most, if not all, of the
problems that could be encountered have technical solutions. However, the economic viability of
investing funds to resolve these issues is questionable given the plant's age and potential
environmental concerns,

Black & Veatch personnel did not find evidence that would indicate that these units cannot continue
to operate in the near term in a manner similar to recent experience based on the following

assumptions:

The units will operate in more of a cycling mode consistent Ameren Missouri’s planned
need for generation from units of this type and age.

Information provided by Ameren Missouri personnel regarding the generating station is
complete and accurate.

Application of operations and maintenance programs, including capital expenditures
necessary to continue operations safely and responsibly, consistent with industry practices

for units of this type and age.

Application of corrective action, and predictive / preventive maintenance programs that
will enable Ameren Missouri to minimize exposure to catastrophic failures.

Application of programs on the plant as well as corporate level to assure that personnel are
competent to operate and maintain the facilities in a safe manner consistent with prudent

industry practices.

The capital expenditure estimates in the long term capital plan developed by Ameren
Missouri will be periodically reviewed and adjusted as needed to remain consistent with
planned retirement in 2022, changing regulations, or as differing operating conditions
dictate, and implemented in a timely manner.

Black & Veatch does not foresee any technical reasons that would cause the currently operating

generation assets at the Meramec Facility to be retired prior to the planned 2022 retirement, based
on the reasons and assumptions noted above. Black & Veatch cannot opine as to whether there will
be economic or environmental issues which might prevent operation of the generating assets in the

near term,
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APPENDIX B-2 RUSH ISLAND ENERGY CENTER SITE VISIT MEMORANDUM
CONFERENCE MEMORANDUM 002

Ameren Missouri B&V Project 181958
Coal Useful Life Study B&V File Number 14.1102
Rush Island Energy Center Site Visit December 6, 2013

Edited March 25, 2014

Meetings held on November 19, 2013, at Rush Island Energy Center near Festus, Missouri.

Recorded by: Jim Hurt
Edited by: Larry Loos

Attended by:  Ameren Missouri:
Greg Presti - Supervising Engineer Environmental Projects
Mark Litzinger - Director, Meramec & Rush island
Jeff LaBrot - Consulting Engineer
Mark Schmitz - General Supervisor Planning
Kevin Stumpe - Superintendent Operations
Chris Maricic - Superintendent Technical Support

Black & Veatch
Jim Hurt
Larry Loos

Larry Loos and Jim Hurt visited the Rush Island Energy Center on Tuesday, November 19, 2013 as
part of a 2013 Useful Life Study being conducted by Black & Veatch’s Management Consulting
Division (MCD]}. The purpose of the visit was to view plant and equipment conditions; review
historical and projected capital and O&M expenditures; review historical and projected unit
operations; discuss plant maintenance practices; and identify issues which could potentially affect
the life expectancy of the coal fired generating units at Rush Island Energy Center.

Larry Loos provided a description of the purpose of the project for the group and discussions were
held with the plant and Ameren Missouri corporate staff listed above. Chris Maricic provided a
walk-down inspection of the Rush Island units for Larry Loos and Jim Hurt. Mr. Maricic provided a
very well narrated walk down tour of the power plant. At the time of the visit, both of the units

were in service.

The Rush Island Energy Center consists of two pulverized coal (PC) subcritical generating units
located on the western bank of the Mississippi River near Festus, Missouri. The two units are
identical in design and were built in 1976 and 1977, respectively. The unit capacities listed in the
table below were taken from the 2013 Capability Table provided by Ameren Missouri. The summer
and winter capacities are as follows:

Winter Output, Summer Output,

i Gross (Net), MW Gross (Net), MW
Unit 1 643 (612) 622 (591)
Unit 2 643 (612) 622 (591)
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The Rush Island Facility was originally designed to burn illinois coal. A decision was made to
convert the units to Powder River basin (PRB) coal. Based on plant personnel comments, the units
and coal handling systems were modified as required to safely burn PRB coal. PRB coal is
transported to the site by rail. The Rush Island Facility also has a barge unloading facility, which
gives a possible alternative coal transportation option. However, this system is not currently used.
The plant uses fuel oil for start-up because natural gas is not available at the site.

Buring the site visit, Black & Veatch and Ameren Missouri personnel conducted a watk down tour of
each unit to observe the condition of major equipment and facilities including the control room,
boilers, precipitators, ash handling systems, turbine deck, steam turbine generators and associated
equipment, major electrical equipment, major pumps and fans. Additionally, Black & Veatch met
with plant personnel to discuss operations and maintenance of the units, capital projects that have
been recently completed, or are planned in the future, and any known issues with major equipment.

Black & Veatch noted that both units were operating at full load and at a unity power factor. Based
on the information provided by Ameren Missouri, Black & Veatch noted that the plant had made
replacements and repairs consistent with our expectations for units of this type and age.

All major equipment in the plant has been maintained with periodic replacements and repairs as
and when required. Black & Veatch did not find any significant issues with any of the systems
within the plant.

The plant site was originally planned for four units; however only two have been completed. The
plant has space available for expansion of the facility if so desired.

Black & Veatch noted that the plant has appropriately maintained and modified the existing
equipment over the life of the plant. Some of the maintenance completed on the units and the plant

include the following:
e Rewinding of the generators.
* Replacement of the generator step-up (GSU} transformers.
* Replacement of boiler sections.
* Replacement of the HP, IP and LP sections of the original Westinghouse steam turbines.
* Replacement of the excitation systems with GE static (solid state) exciters.
» Installation of new DCS system.
* Installation of Low NOx burners.
* Installation of new demineralization system.,
* Currently modifying the ash pond/landfiil for increased storage capacity.

Black & Veatch reviewed NERC GADS data provided by Ameren Missouri for 2008-2012. For a
comparison of NERC GADS data for the Ameren Missouri coal units refer to the following table. This
data is five year averages per plant for selected GADS performance parameters for the 2008 to 2012
timeframe. GADS industry data for 2002 through 2013 for 500 MW to 700 MW units firing 0.2 to 0.6
percent sulfur coal is also provided for comparison below.
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Sioux Plant Rush Island Plant { Meramec Plant Labadie Plant
Units 1 & 2 Units 1 & 2 Units 1 to 4 Units 1 to 4
FOR 6.88 4,18 11.73 3.99
EFOR 9,33 6.52 14.24 6.50
EAF 83.34 87.92 82.80 87.26
NCF 63.13 76,43 68.82 81.70
Rush Island Rush Island Plant Rush Island Rush Island Plant
Plant FOR EFOR Plant EAF NCF
2008 2.32 3.91 94.23 83.64
2009 2.59 4,79 91,86 76.38
2010 4.80 8.78 78.94 70.55
2011 3.31 4.61 86.89 76.22
2012 7.78 10.51 87.82 75.45
GADS Industry Average 8.37 84.76 66.14
Data

The first of the preceding tables shows that the station average performance when compared to the
other Ameren Missouri plants is comparable to Labadie Plant and better than either the Sioux or
Meramec plants. The NERC GADS data for the plant from 2008 to 2012 as shown in the second table
and in the data provided in the Ameren Missouri Performance Summary Report, shows decreasing
equivalent availability, decreasing capacity factors, and increasing forced outage rates. This
performance is satisfactory for this plant in light of the plant’s type and age.

Based on interviews with plant personnel conducted during a site visit of the Rush Island Facility
along with technical information provided by Ameren Missouri, Black & Veatch did not identify any
issues that it believes would limit the physical life of the plant, provided the existing operations and
maintenance practices as well as capital improvement programs are continued. Major issues
appeared to be fully disclosed and discussed; however, most of these issues are typical for assets of
this type and age and all of these issues have technical solutions. It is also recognized that these are
aging units that will experience equipment and systems failures over the years. Based on
information available at the time, the {2001-2013) historical and long term forecast capital
expenditure plan developed by Ameren Missouri and reviewed by Black & Veatch includes cost
estimates for addressing these equipment and system issues.

Black & Veatch personnel did not find evidence that would indicate that these units cannot continue
to operate in a manner similar to recent experience based on the following assumptions:

¢ The units will continue to be operated in a mode consistent with industry practice for units
of this type and age.

* Information provided by Ameren Missouri personnel regarding the generating station is
complete and accurate.

» Application of operations and maintenance programs, including capital expenditures,
consistent with industry practices for units of this type and age will continue.

* Application of corrective action, and predictive / preventive maintenance programs that
will enable Ameren Missouri to minimize exposure to catastrophic failures.
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¢ Application of programs on the plant as well as corporate level to assure that personnel are
competent to operate and maintain the facilities in a manner consistent with prudent
industry practices.

e The capital expenditure estimates in the long term capital plan developed by Ameren
Missouri will be periodically reviewed and adjusted as needed to remain consistent with
changing regulations, or as differing conditions are found, and implemented in a timely
manner.

Black & Veatch does not foresee any technical reasons that would cause the currently operating
generation assets at the Rush Island Facility to be retired prematurely based on the reasons and
assumptions noted above. Black & Veatch cannot opine as to whether there will be economic or
environmental issucs which might prevent operation of the generating assets in the future.
Assessment of economic or environmental issues was not included in the scope of work of this
review.
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APPENDIX B-3 SIOUX ENERGY CENTER SITE VISIT MEMORANDUM
CONFERENCE MEMORANDUM 003

Ameren Missouri B&V Project 181958
Coal Plant Life Assessment B&YV File Number 14.1103
Sioux Energy Center Site Visit December 6, 2013

Edited March 25, 2014

Meetings held on December 3, 2013, at Sicux Energy Center near West Alton, Missouri.

Recorded by: Walter Johnson and feff Stroessner
Edited by: Larry Loos

Attended by:  Ameren Missouri:
Gary Mitchell -Engineer Environmental Projects
Kar! Blank - Director Sioux Energy Center
Tim Henchel - Superintendent Administration
Pat Weir - Superintendent Technical Support

Black & Veatch
Walter Johnson
jeff Stroessner

Walt Johnson and jeff Stroessner visited the Sioux Energy Center on Tuesday, December 3, 2013 as
part of a 2013 Useful Life Study being conducted by Black & Veatch’s Management Consulting
Division (MCD). The purpose of the visit was to view plant and equipment conditions; review
historical and projected capital and 0&M expenditures; review historical and projected unit
operations; discuss plant maintenance practices; and identify issues which could potentially affect
the life expectancy of the coal fired generating units at Sioux Energy Center.

Walt Johnson provided a description of the purpose of the project for the group and discussions
were held with the plant and Ameren Missouri corporate staff listed above. Tim Henchel is very
knowledgeable and provided a very well narrated tour of the facility. At the time of the visit, Unit 2

was out of service.

The Sioux Energy Center (Sioux Facility), which has 2 supercritical cyclone fired, power generating
units, is located north of the city of St. Louis, Missouri on the south {west) bank of the Mississippi
river. Unit 1 was built in 1967. Unit 2 was built in 1968. The unit capacities listed in the table below
were taken from the 2013 Capability Table provided by Ameren Missouri. The summer and winter

capacities are as follows:

Winter Output, Summer OQutput,

Gross {Net), MW Gross (Net}, MW
Unit1 532 (497) 521 (486)
Unit 2 532 {497) 521 {486)

The Sioux Energy Center has the capability to burn both Illinois coal and Power River Basin (PRB}
coal. The PRB coal is delivered to the site by rail while the lllinois coal is received by baige. In the
past, the Sioux Energy Center had also blended in pet coke as well as chipped rubber tires into the
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coal fuel, but this has not done so for several years. There is no natural gas supply at the Sioux
Energy Center site.

During this visit:

Black & Veatch conducted a walk down of each unit to observe the condition of the:
o Control room
o Boiler and associated systems
o Airquality control equipment
o Ash systems
o Fuelyard
o Turbine deck and associated systems
o Major electrical equipment
Black & Veatch met with plant personnel to discuss:

o Capital projects that have been recently completed, or are, planned in order to
maintain the economic viability of each respective unit

o Programs that are being utilized to develop, update and justify the capital projects
budget.

o Equipment outage plans and reports
o Corrective action programs
o Predictive and preventive maintenance programs

o Unit operating routines {historical and projected).

During the site visit of the Sioux Energy Center, Black & Veatch noted a few challenging issues with
respect to plant operations, which are being actively supervised:

Sioux Energy Center is in the process of moving to 100% Powder River Basin (PRB) coal.
Several capital projects are in process to prepare the units for this fuel change. To date, the
increased use of PRB has resulted in some slagging issues, as well as bridging in the bottom
ash tank. Sioux Energy Center has determined that these are manageable issues so long as
they are regularly maintained through rodding and wall blowing.

Barge unloading equipment is operational; however, Sioux Energy Center has not received
any barge shipments for several months owing to the strategy of 100% PRB coal.

Unit 2 turbine is currently operating with 1st Stage turbine blade damage, resulting in a 30
MW load reduction. This is slated for repair during the Spring 2014 outage.

Unit 2 has been experiencing intermittent draft losses resulting from pluggage in the
horizontal economizer and tubular air heater.

Units are run in load following operation. Minimum loads have been reduced over time as
the units were able to demonstrate that a reduction in minimum loads reduced operating
cost margin. The Sioux units were tested for eight cyclone minimum load operation, with
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improved cyclone firing at the lower load. The lower minimum loads remove the reliability
issues related to cycling by allowing individual cyclones to be taken out of service.

Cyclone wall tube leaks due to corrosion and thinning on wall exteriors have been a
contributor to unavailability. Unit 2 wall tubes are scheduled to be addressed with cyclone
wall tube replacements during the Spring-2014 outage. Unit 1 wall tubes are planned for
replacement in 2015,

There is limited space remaining in the on-site ash ponds for disposal. The plant has
purchased an additional area of land and is being prepared for landfill of fly ash and
scrubber waste.

Twice annually the plant treats the circulating water intake for zebra mussels. Some zebra
mussels have been discovered in the scrubber raw water, and Sioux Energy Center is
working on a treatment plan to address this issue.

The coal silos were originally designed for Hiinois coal. This has been an issue since
switching to PRB coal which has a lower heating value(i.e. higher throughput requirements)
and does not flow as well as Illinois coal. The existing silos maintain only six hours of coal,
and poor coal flow can result in low coal flow (plugging, rat holing, etc.) to the cyclones. The
silos are planned for replacement / upgrade at some future time.

Sioux Energy Center staff advised the bottom ash systems are in need of improvements, as
are the coal handling conveyor systems. Some deterioration in the bottom ash system was
noted as well as ergonomics concerns when rodding was required.

A few projects were noted at the Sioux generating station since Black & Veatch’s visit for the 2013
Useful Life Study.

Cyclone split secondary dampers and improved scroll projects on Units 1 and 2 are planned
to be completed in 2015 and 2014 respectively for improved loss on ignition (LOI) when
using 100% PRB coal in the future. The improved secondary dampers are designed to allow
for improved boiler fire and NOx control simultaneously.

Sioux Generating Station is a leader in Babcock & Wilcox's Flame Doctor combustion
study/program. When fully operational, Flame Doctor is expected to utilize automated
tuning of each burner for improved cyclone efficiency.

The plant has been using oxygenated water since 1995 to improve the water tube life,

The HP/IP turbines for both units were updated in 2003 with the GE dense pack turbine
steam path design to improve turbine reliahility and efficiency.

Units 1 and 2 generator stators and rotors will be rewound in 2015 and 2014 respectively.

The DCS system is currently on the third iteration, and is 5 years old. Typical life of a DCS

system is ten years before upgrades are necessary due to obsolescence. Sioux Energy Center

is currently in the process of replacing some obsolete cards as well as updating work
stations. Sioux station is in the process of replacing the Generating, Unit, and Station
transformers. Both generating transformers have been replaced. A new unit transformer on
Unit 1 was ordered following a failure on the existing unit transformer. Several new station
transformers were installed with the scrrubber installations.
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¢ Substation oil-filled breakers are being replaced vacuum breakers, Only a few have been
replaced at the time of this report.

¢ The condensers were retubed and the Circulating Water pumps upgraded with the new
scrubber installations.

* Rich Reagent Injection (RRI) and Selective Non-Catalytic Reduction (SNCR} systems were
installed on both units in 2006 to reduce the level of NOx emissions but are typically not
required to meet emission requirements.

e The water treatiment system was replaced in 2007 to reduce O&M costs and to meet the
additional water requirements associated with the scrubbers.

e Wetlimestone FGD was installed on Units 1 and 2 in 2010. The new scrubber systems allow
Sioux Generating Station an average removal rate of 95 to 99%. The scrubbers reduce the
level of SO2 emissions and allow the station to gain sulfur credits and/or burn more Illinois
basin coal. This gives the Sioux Energy Center more fuel flexibility and could resultin a
higher capacity factor in the future despite the higher auxiliary load; however, Sioux Energy
Center is currently in the midst of a 100% PRG trial true-out period and plans to go to 100%
PRB in the near future.

* Powder Activated Carbon (PAC] injection is planned for 2014 for mercury capture.

Sioux Energy Station is very proud of their PRO preventive and predictive maintenance strategies,
as well as the Corrective Action Program (CAP). Based on the discussions, Black & Veatch would
like to recognize these approaches and encourage continued diligence in these efforts.

Black & Veatch reviewed NERC GADS data provided by Ameren Missouri for 2008-2012 and
compared with industry data for units of similar size and equipment. Specifically, equivalent
availability factor, forced outage rate and equivalent forced outage rate were reviewed and
compared. The following tables provide a comparison of NERC GADS data for the Ameren Missouri
coal units. The first table provides a comparison of five year average plant values for selected GADS
performance parameters for the 2008 to 2012 timeframe. The second table provides year by year
data for the Sioux units. GADS industry data for 2002 through 2013 for 500 MW to 700 MW units
firing 0.2 to 0.6 percent sulfur coal is also provided for comparison below.

Sioux Plant Rush Island Plant | Meramec Plant Labadie Plant
Units 1 to 4 Units 1 &2 Units 1 to 4 Units 1 to 4
FOR 6.88 4,18 11.73 3.99
EFOR 9,33 6.52 14.24 6.50
EAF 83.34 87.92 82.80 87.26
NCF 63.13 76.43 68.82 81.70
Sioux Plant Sioux Plant Sioux Plant Sioux Plant
FOR EFOR EAF NCF
2008 6.29 6.75 83.53 66.41-
2009 8.38 9.07 90.86 65.79
2010 2.78 5.01 83.79 65.7
2011 6,92 9,11 80.55 60.48
2012 991 16.8 77.84 57.08
GADS Industry Average 8.37 84.76 66.14
Data
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Based on interviews with plant personnel conducted during a site visit of the Sioux Energy Center
along with technical information provided by Ameren Missouri, Black & Veatch did not identify any
issues that it believes would limit the physical life of the plant, provided the existing operations and
maintenance practices as well as capital improvement programs are continued. Major issues
appeared to be fully disclosed and discussed; however, most of these issues are typical for assets of
this type and all of these issues have technical solutions. It is also recognized that these are aging
units that will experience equipment and systems failures over the years. Based on information
available at the time, the (2009-2018) historical and long term forecast capital expenditure plan
developed by Ameren Missouri and reviewed by B&V includes cost estimates for addressing these
equipment and system issues.

B&V personnel did not find evidence that would indicate that these units cannot continue to
operaie in a manner similar to recenl experience based on the following assumptions:

s The units will continue to be operated in a mode consistent with industry practice for units
of this type and age.

¢ Information provided by Ameren Missouri personnel] regarding the generating station is
complete and accurate.

» Application of operations and maintenance programs consistent with industry practices for
units of the type and age will continue,

» Application of corrective action, and predictive and preventive maintenance programs that
will enable Ameren Missouri to minimize exposure to catastrophic failures.

s Application of programs on the plant as well as corporate level to assure that personnel are
competent to operate and maintain the facilities in a manner consistent with prudent
industry practices.

o The capital expenditure estimates in the long term capital plan developed by Ameren
Missouri will be periodically reviewed and adjusted as needed to remain consistent with
changing regulations, or as differing conditions are found, and implemented in a timely
manner.

Black & Veatch does not foresee any technical reasons that would cause the currently operating
generation assets at the Sioux Energy Center to be retired prematurely based on the reasons and
assumptions noted above. Black & Veatch cannot opine as to whether there will be economic or
environmental issues which might prevent operation of the generating assets in the future. Black &
Veatch was impressed with the knowledge of the staff, the practices demonstrated and unit
performance at the Sioux Energy Center.
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APPENDIX B-4 LABADIE ENERGY CENTER SITE VISIT MEMORANDUM
CONFERENCE MEMORANDUM 004

Ameren Missouri B&YV Project 181958

Coal Plant Life Assessment B&V File Number 14.1104

Labadie Energy Center Site Visit December 10, 2013
Edited March 25, 2014

Meetings held on December 4, 2013, at Labadie Energy Center.

Recorded by: Walter Johnson and Jeff Stroessner
Edited by: Larry Loos

Attended by:  Ameren Missouri;
Gary Mitchell - Engineer Environmental Projects
Jim Dean - General Supervisor Operations
Greg Vasel - Superintendent Technical Support
Tony Balesteri - Consulting Mechanical Engineer

Black & Veatch
Walter Johnson
Jeff Stroessner

Walt Johnson and Jeff Stroessner visited the Labadie Energy Center on Wednesday, December 4,
2013 as partof a 2013 Useful Life Study being conducted by Black & Veatch’s Management
Consulting Division {(MCD). The purpose of the visit was to view plant and equipment conditions;
review historical and projected capital and 0&M expenditures; review historical and projected unit
operations; discuss plant maintenance practices; and identify issues which could potentially affect
the life expectancy of the coal fired generating units at Labadie Energy Center.

Walt johnson provided a description of the purpose of the project for the group and discussions
were held with the plant and Ameren Missouri corporate staff listed above. Jim Dean and Tony
Balesteri are very knowledgeable and provided a very well narrated tour of the facility. At the time
of the visit, units were in service.

The Labadie Energy Center (Labadie Facility), which has 4 pulverized coal subcritical power
generating units, is located south west of the city of St. Louis on the banks of the Missouri river near
Labadie, Missouri. Units 1 and 2 were builtin 1970 and 1971. Units 3 and 4 were built in 1972 and
1973, respectively.. The unit capacities listed in the table below were taken from the 2013
Capability Table provided by Ameren Missouri. The summer and winter capacities are as follows:

Winter Output, Summer Qutput,

Gross (Net), MW Gross (Net), MW
Unit 1 645 (615) 622 (593)
Unit 2 645 (616) 622 {593}
Unit 3 645 (615) 622 (592)
Unit 4 645 (619) 622 (596)
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The Labadie units currently burn Power River Basin (PRB) coal which is delivered to the site by
unit train. A natural gas main supply is available at the south side of the site, but the plant is not
currently tied into it.

During this visit:

» Black & Veatch conducted a walk down of each unit to observe the condition of the:
o Control room
o Boiler and associated systems
o Air quality control equipment
o Ash systems
o Fuel yard
o Turbine deck and associated systems
o Major electrical equipment

s  Black & Veatch met with plant personnel to discuss:

o Capital projects that have been recently completed, or are, planned in order to
maintain the economic viability of each respective unit

o Programs that are being utilized to develop, update and justify the capital projects
budget.

o Eguipment outage plans and reports

o Corrective action programs

o Predictive and preventive maintenance programs
o Unit operating routines (historical and projected)

During the site Black & Veatch noted a few challenging issues with respect to plant operations,
which are being actively supervised:

e There was limited space remaining on-site ash for disposal of bottom ash and fly ash. An
additional area of land has been purchased for future ash disposal. As of this report, Labadie
Energy Center was able to recycle approximately 90% of the fly ash, and 20 - 25% of the
bottom ash to an on-site Redi-Mix concrete producer.

e Some issues with the burners wearing out prematurely. Plant is investigating corrective
options such as harder materials for improved wear.

¢ Inspections on all turbines were completed in 2013 in response to Alstom CIB
ZDESER00109U01. Alstomn is concerned with L-0 root cracks and air foil cracks, believed to
be caused by high cycle fatigue resulting from high back pressure operation. Alstom’s
recommendation was for full blade out inspections. Turbine Engineering and Metallurgical
Engineering & Welding Services developed an in-situ inspection plan for Alstom L-0 blades
using a combination of visual, magnetic particle, and phased array testing. No indications
were found on any of the blades or roots inspected at Labadie. Based on the testing results,
there are no load restrictions on any of Labadie’s turbines at this time.
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The final and horizontal superheat sections on all units are a reliability concern. There is no
plan for replacement at this time.

A few projects were noted at the Labadie generating station since Black & Veatch’s visit for the
2009 Useful Life Study.

Unit 1 header will be replaced in 2014. Unit 3 header has also been planned for
replacement; however, the replacement date has not been identified.

Activated Carbon Injection for mercury control will likely be installed in 2015 on all units.

New traveling water screens were installed in 2008. The screens have since been upgraded
with magnetic drives for added protection. Changes were also made to accommodate 316b.
Additionally, a redesigned debris filter was installed in 2012 to replace the unit installed in

2004.

The electrostatic precipitators on units 1 and 2 are planned to receive new D-Boxes and C-
Box upgrades. Units 3 and 4 will receive A, B, and C-Box upgrades. All upgrades are
scheduled to be completed by 2016.

4160 volt breakers are approaching the end of their life cycle. Labadie has budgeted to
replace these breakers in 2019,

The DCS was upgraded to ABB 800XA controls on all units in 2012.
All generation transformers have been replaced.

An additional SOFA level in boilers 2 and 4 is currently being installed. Coupled with the
Griffin Optimizers installed in 2011 through 2012, NOx appears to be well controlled.

The 68" intake and condenser valves will likely require replacement within the next couple
years, but have not been scheduled.

Unit 4 bottom ash removal was upgraded with a submerged flight conveyors in 2012,

The HP/IP turbines for both units 2 and 1 were replaced in 2001 and 2002, respectively and
Units 3 and 4 had HP/IP turbine retrofits in 2003 to improve turbine reliability and
efficiency.

All LP turbine retrofits discussed in the 2011 IRP have been completed as of 2013,

All unit condensers have been retubed with stainless steel for improved corrosion
resistance.

All units” boiler wall cleaning systems have been upgraded with hydrojets and water
cannons, Water cannons in Unit 4 were removed and replaced with hydrojets in 2012,

Black & Veatch reviewed NERC GADS data provided by Ameren Missouri for 2008-2012 and
compared with industry data for units of similar size and equipment. Specifically, equivalent
availability factor, forced outage rate and equivalent forced outage rate were reviewed and
compared. The following tables provide a comparison of NERC GADS data for the Ameren Missouri
coal units. GADS industry data for 2002 through 2013 for 500 MW to 700 MW units firing 0.2 to 0.6
percent sulfur coal is also provided for comparison below.
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Sioux Plant Rush Island Plant | Meramec Plant Labadie Plant
Units 1 to 4 Units 1 &2 Units 1 to 4 Units 1 to 4
FOR 6.88 4,18 11.73 3.99
EFOR 9,33 6.52 14.24 6.50
EAF 83.34 87.92 82.80 87.26
NCE 63.13 76,43 68.82 81.70
Labadie Plant Labadie Plant Labadie Plant L.abadie Plant
FOR EFOR EAF NCF
2008 2.83 2.83 86.44 81.85
2009 452 4.52 86.71 81.50
2010 4,47 4.47 91.78 86,23
2011 3.15 3.15 93.66 87.33
2012 510 5.10 77.76 7166 |
GADS Industry Average 8.37 84.76 66.14
Data

The first of the preceding tables shows that the station average performance is comparable to Rush
Island and significantly better than Sioux and Meramec plants. The NERC GADS data in the second
table for the plant from 2008 to 2012 shows decreasing availability, service hours, generation and
capacity factors with increasing forced outage rates in 2012. These trends were largely the result of
extending minor forced outages to address other maintenance issues.

Based on interviews with plant personnel conducted during a site visit of the Labadie power
generating station along with technical information provided by Ameren Missouri, B&V did not
identify any issues that it believes would limit the physical life of the plant, provided the existing
operations and maintenance practices as well as capital maintenance programs are continued.
Major issues appeared to be fully disclosed and discussed; however, most of these issues are typical
for assets of this type and all of these issues have technical solutions. It is also recognized that these
are aging units that will experience equipment and systems failures over the years. Based on
information available at the time, the (2009-2018) historical and long term forecast capital
expenditure plan developed by Ameren Missouri and reviewed by B&V includes cost estimates for
addressing these equipment and system issues.

Black & Veatch personnel did not find evidence that would indicate that these units cannot continue
to operate in a manner similar to recent experience based on the following assumptions:

» The units will continue to be operated in a mode consistent with industry practice for units
of this type and age.

e Information provided by Ameren Missouri personnel regarding the generating station is
complete and accurate.

* Application of operations and maintenance programs consistent with industry practices for
units of the type and age will continue.

¢ Application of corrective action, and predictive and preventive maintenance programs that
will enable Ameren Missouri to minimize exposure to catastrophic failures.
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+ Application of programs on the plant as well as corporate level to assure that personnel are
competent to operate and maintain the facilities in a manner consistent with prudent
industry practices.

e The capital expenditure estimates in the long term capital plan developed by Ameren
Missouri will be periodically reviewed and adjusted as needed to remain consistent with
changing regulations, or as differing conditions are found, and implemented in a timely
manner.

Black & Veatch does not foresee any technical reasons that would cause the currently operating
generation assets at the Labadie Energy Center to be retired prematurely based on the reasons and
assumptions noted above. Black & Veatch cannot opine as to whether there will be economic or
environmental issues which might prevent operation of the generating assets in the future. Black &
Veatch was impressed with the knowledge of the staff, the practices demonstrated and unit
performance at the Labadie Energy Center.
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.5 ZLABNL35%8 0 o.uuvn o L 9vES 95,62
.5 0.0020 71 94.95
.5 0.0016 0.3%54 262
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5.3 0.00%% o2 24,33
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8.5 0.0082 ¥1% 93.11
LG [N US S A 82,355
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22.5 0.0016 1,3284 91.%2
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35.3 0.0082z3 0. o077 90 .53
J6.3 0.0033 .9%67 20.%7
375 0.0061  G.39370 90,97
18,3 0,003 0,962 83,02

BEACK B VEATCH | Appendix C 2009 Actuarial Analysis C-4
SCHEDULE LWL-1




Ex. AA-D-3

Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Amerenll — Zleciric
RCCOUNT 311 STRUCTURSS & INMPROVEMERTSG
ORIGTHNAL LITE TAELE, CoIT.

ANVGOAGE RET 41.6 1 FXPRETENCE ANALYSTS

PLACHMENT BARD 1210-200% EXCERIENCE BAND L223-203%
LRGE AT CAPQSIRES A RETIRFMENTS =TT GUay !
PZGId OF BECINNING OF  DURING AGZ 2ETMT  SJRY  3EGIN OF
IMNTERVAL  AGE IKTERVEL INWTERVAL HATIO RATIO IHTERYA,

393 52,047,073 _O0YE [L300s 2% 85
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3 178 w4Z, 3nd 0,0230 ax,n7
31 324 L,707,952 0.0501 0 B 81.87
31 32 4,531,382 0.14% 0.3514 7
33.5 17 63R 5,772,077 0.3235 ©.5765 66.45
3d.35 1 El& LL6E18,110 0 01407 0.%593 14,35
3.3 o R LeddY, 14 0.126060 0, 27440 8.6
8.5 g 230 Ahh0, 57 D.G235  0,8765 3,74
37.5 5, Z40 ¢,125 0.0008 (.39a2 32,97
38.3 g, 341 2,973 0.0913 (0,087 32.94
9.3 i, 3 0.2E80% 29,92
A0S 4,4 0.6242 179, 4%
Gl 1,73 0.4501 6.14
w3 7 00,0000 2,21
83,5 811, 0.6000 3031
4,5 13,1 0606 3.31
ui.d 812,173 a.0000 1 3.31
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74,3 0.00
5.5
6.3
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ACCOUNT 31l STRUCTHOREZS & FHEPROVIMERTS

CRIGINAL LITE TAELE, COMNT.

AV EET 41,6 1 FEZORRTENCE AMALYSTS
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9.5

TOTAL 7,020,332,650 42,53%,536
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Arerenlic - Zlsozric
ACCOUNT 212 DOILER PLANT EQUIBMERT
IHMPIT TORKTRSL TOTALS THROUGH 2202

TRAI ToOTAL TNTUT BAETRA
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LESS CD 8 0.78 0.7
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Ex. AA-D-3
Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Imerenlt - Zleciric
ACTOUNT 314 TURDOSERZPATOR URKITES
INPIT CORTROL TOTALS THROUGH 2902

TRAI T O T AT TNPIIT nATR
rODE AfzED L2ACED

Y

RIS AV

TOTAL DATA D29, 130, 97047
& ~2E,

TOTAL DATA
LES3 CD 8 0.23- 0.23-
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Ex. AA-D-3
Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Amerenti - Zlectric
ACCQUNT 314 TURIGERNZRATOR DNITS

CRLIGINAL LIFE TAELE, T,

AYVCG ROF RET 35.0 1 FEADPERETENCE AMATLYETSR
PLACZMELN BARKD 1310-200% BEX2ERIENGE BAND 1323-200%
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INTERVAL  AGE IKTERVAL ILTERVAL RATIO RATIC  INTLERYVAL
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0.5 TG, gy, DY Ly 63k, 24 0.02d41 0 0, un

1.3 9,054, 2 35,182 0.000% 94

RS- 55,272,031 15, 7% 0.000% a2 TN
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55.3 o.0572 0,
6.5 0000 G,
27.3 0.1%7% 0
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G1.3% L 8la 0.0000 1. 0.8
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[ TRV TV TR IR ITTV R u.nh
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TOTAL 3,215, 252,773 1EQ
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TOTAL DTATA
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Amezentlll — Zleaciric
AJCOURNT 31d MIZCELLANCONS PIOWER PLAHT EOOIEMERT

INEIT CORTROL TOTALS THROUGH 2302

TRARN TOTAT TNPUT AT A

CODE AGED UMACED TOTAL
0 8,309, 861, 43~ G, an, a1, 43—
2 531, 529, 74—
H 1,350, £35, 23—

Y 1,920,869 Y
TOTAL DATA a4, 185, /23,0 Su,1E8,023.0Y
g 80,14, 723,27 50,1245, 733,57
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Ex. AA-D-3
Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Amerenllil — TjecIric
AIZCOUNT 316 MISCELLANLQUEL POVWRER PLAHT Do dIEMENRT
ORIGINAL LIFE TAELE

AVC ROE RET 14.1 1
PLACZMENT BAKD 1310-200% EX2ERIERNCE SAND 1325-20

AGE AT EYFOIURES AT RETIREHMERTS B 5
BEGIN JF  BRECINNIHCG DUETHE ACE  2ETMI ENINY 3ECGIN OF
IMTERVAL  AGE INTERVA INTERVAL ZATIO FATIO  IHTERYAL

0.0 T1,0179, 874 15,346 0.000% G99 100,
0.3 Ld, 4B, 63% 157, %48 0.002¢ P4 ay,
1.3 61,577,613 817,821 0.d0%2:% 214 oG
2.5 55,425,010 14<,90% 75 b
3.5 55, %21,03% 5r0,144

1.3 57,613,013 142, 70%

5.5 242,108

() D0, 1m0

ER) 45,173 Q.nilu

8.5 619,570 00740

¢.3 36,462,854 38,858 0.0228 2

s 35,083,531 365, 70%x  0.0101 EJ

11.3 33,175,384 415,108 0.012% S

205 30,97%,150 Sz£,7el D.OLGO 21 g6.61
13.% 28,309,314 2, 0.0107 3 84,14
i1.3 28,310,203 0.0117 3 23,25
1.5 22,007, 302 0,008 514G 52,
ThLA 114 R4 81.6%
7.5 L009E 902 B0 6T
18.3 L0042 457 79,88

s Nl fen o -3

19.3 116,554 L1066
20,3 115,438 0.0070
21.5 126,653 0.0114
22 240,202 0.0151
23.3 155,350 0.010%
I 25R, 752 O.018R
ZE.5 11%,557
6.3 ! 143,338
27.3 11,005,002 42,450
8.5 10,248,427 5%, 748

29 g 25,0496 0. 0087 1,81
A6.5 3 IR,752 G.0106 71.17
21.5 5% 83,913 0.0D75 70,44
2.3 39 £3,436  0.009% >, 2
33.5 £ 48,953 0.0074

4.3 ) 126,979

3.5 22 30, %

6.5 15 21,06

2%.5 5% a0, 25

8.5 du 15,4

7
6
5]

14! .4
O.oRey U, 3953 6h.1)

o
=
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Ex. AA-D-3

Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Arpsrenldl - Zlectric
ACCOUNT 316 MIGCELLANCQUE POWER PLANT BOUIEMENT
QRIGINAL LIZE TAELE, COMT.

AVG AGF RET 1401 ] FADERTERICE BMALYETS
PLACZMELE BAND 1310-200% EXZPERIENCE SAND L323-200%
AGE AT EXPOSLRED B RETIRCMERTS ST GURY
BZGIN OF BEGIHKIHG OF DURING AGZ  2ETMT SRV 3EGIN OF
INTERVAL AGE INTERVA IKTERVAL RA{TIO FATIO  IHTERVAL

395,35 2,7, RS 3,410 0N GR.EA
10,5 2,030, 602 31,488 0. 0155 64,52
41 1, 10,871 0.0072 63,52
£ 1, 6,21l 0.0045 63X, 07
13 i, 3%,114 0.4252 52 . 7h
1.5 1,187,231 15,029 n.01&7 1,21
£5.3 1,112,635 7,020 0.0063 60,43
Lh LS = 6,765 0,000 £9.05
£i.5 1,u1 51,142 0.uCUG T9.64
L85 1,419 0.0017 ST
9.5 1+ ier 56.52
50,5 24 N T S840
31.3 131 L159% 20,582
32.5 25 L0803 42,43
33,5 1% 19.34
4.3 : 10 29,13
38,5 32 N s2.14
6.5 14%, 4310 B 37,14
37.3 134,229 1, 35.03
38.3 125,902 13 2,93
5%8.5 111,47% 24,767 0.2222 0.7177% 20,58
a0, 3 77, G1E S6,%11  0.7220 0.ZeRr) 22.90
61.3 15,195 4 D00y o, Reug 6.14
R2.5 15,92n Tr426 0 GLL29% 0.5615 w.1l5
63.5 13,7232 0,600  1,20032 2044
4.5 14,7350 00066 1.59005 3. 45
6.3 &, 047 0.0000 1 : 145
£9.3 1,091 0.0000 1. 3.14
87,3 975 D.0000 1 344
£8.3 23z O.o00n 1 3.44
] Sa2 D.ooe 1, 0000 3.d&
0.5 G0 D.aQan 1,56000 3.44
7.5 540 0.0000  I.,0000 J.dn
7205 53 0.0000  1.3000 3,44
3.5 P53 0.0000 1.23000 3.4
4.3 73 0.0000  1.3000 3.44
5.5 431 G.0000  1.7007 Z.d45
76.3 4235 0.0000  1.20032 3,44
3.5 A5 O.0800 1 .35007 .44
8.5 433 0,000 10000 d.4%
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Ex. AA-D-3

Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

Amerenll — Slsozrice
AICOUHT 31u MISCELLANEONS POWER PLANT EOUIIEMERT

ORIGINAL LIFE TAELE, CONT.

AV ROF. EET 14.1 1 FAPRETRNCE RHALNYSTS
PLACZERIY BARD 1210-200% EXPREIERNIE SAND [225-200%
AGE AT EXPOSIREE AT EETIREHERTS =CT BI=RY
EZGIN OF  BEGCIHNKING CE DURING AED ZETMT SURV 3RGCIH OF
TITERVAL  AGE IKTERVAL IKTERVAL RATIO RATIO INTERVAL
G5 127 O,0000 1,000 2.0 448
2.2 121 Qo000 13000 3,48
51.3 131 0.0000  1.7007 3.4%
8.5 1ol 10l 1.0000  0,0000 KE B
3.3 0.00

TOTAL 1,023,201,70% 12,250,318

BLACIK & VEATCH | Appendix C 2009 Actuarial Analysis C-23

SCHEDULE LWL-1



Ex. AA-D-3
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Ameren Missouri | REFORT ON LIFE EXPECTANCY OF COAL-FRED POWER PLANTS

Appendix D List of Acronyms

ACI
AQ
AQC
BACT
BMP
BTA
CAIR
CAP
CCA
CCR
CSAPR
CWA
ECP
EGU
ELGs
EPA
FGD
GADS
GHG
GSU
HAP
HCl
Hg
IRP

LAER

Activated Carbon Injection (for mercury control)
Administrative Order

Air Quality Control

Best Available Control Technology
Best Management Practices

Best Technology Available

Clean Air Interstate Rule

Corrective Action Program

Clean Air Act

Coal Combustion Residue
Cross-State Air Pollution Rule

Clean Water Act

Environmental Compliance Plan
Electric Generating Unit

Effluent Limitations Guidelines

U.S. Environmental Protection Agency
Flue Gas Desulfurization (scrubbers)
Generating Availability Data System
Greenhouse Gas

Generator Step-Up

Hazardous Air Pollutants

Hydrogen Chloride

Mercury

Integrated Resource Plan

Lowest Achievable Emission Rate
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Ameren Missouri | REPORT ON LIFE EXPECTANCY OF COAL-FIRED POWER PLANTS

LNBT
LOI
MACT
MATS
MDNR
MGD
MW
NAAQS
NERC
NPDES
NSR
GA
OEM
PAC
PC
PM
PRB
PSD
RACT
RCRA
RRI
SH
SNCR

SPE

Low NOX Burner Technology
Loss of Ignition

Maximum Available Control Technology
Mercury and Air Toxics Standards

Missouri Department of Natural Resources
Million Gallons per Day

Megawatt

National Ambient Air Quality Standards
North American Electric Reliability Corporation
National Pollutant Discharge Elimination System
New Source Review

Overflow Air

Original Equipment Manufacturer

Powder Activated Carbon

Pulverized Coal

Particulate Matter

Powder River Basin
Prevention of Significant Deterioration
Reasonably Available Control Technologies
Resource Conservation and Recovery Act
Rich Reagent Injection

Superhearter

Selective Non-Catalytic Reduction

Solid Particle Erosion
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Ex. AA-D-3

BEFORE THE PUBLIC SERVICE COMMISSION

OF THE STATE OF MISSOURI
In the Matter of Union Electric Company d/b/a )
‘Ameren Missouri’s Tariffs to Increase Its Revenues ) Case No. ER-2014-0258
for Electric Service. )

AFFIDAVIT OF LARRY W. LOOS

STATE OF J}“ )
) ss
COUNTY OF M }

Larry W. Loos, being first duly sworn on his oath, states:

1. My name is Larry W. Loos and my office is located in Maricopa, Arizona
and I am an independent contractor to Black & Veatch Corporation.

2. Attached hereto and made a part hereof for all purposes is my Direct
Testimony on behalf of Union Electric Company d/b/a Ameren Missouri consisting of

15 pages and Schedule(s) LWL-I , all of which have been prepared in

written form for introduction into evidence in the above-referenced docket.
3. I hereby swear and affirm that my answers contained in the attached

testimony to the questions therein propounded are true and correct.

Subscribed and sworn to before me this 33 day of \3( INe , 2014.

N

otary Public

My commission expires:

Ganeral Hotary - Stats of Nebraska
JUSTINE B. XOBER
My Comn. Exp. Aug. 18, 2017.




