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DIRECT TESTIMONY 1 

OF 2 

LARRY W. LOOS 3 

NO. ER-2014-0258 4 

QUALIFICATIONS 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 5 

A. Larry W. Loos, 42830 W Kingfisher Dr., Maricopa, AZ  85138. 6 

Q. WHAT IS YOUR OCCUPATION? 7 

A. In this engagement, I am working as an independent contractor to Black & Veatch 8 

Corporation (“Black & Veatch”).  Prior to my retirement from full time employment in 9 

May 2011, I was employed continuously by Black & Veatch for 41 years.  Since my 10 

retirement, I have provided consulting services as an independent contractor on a number 11 

of occasions. 12 

Q. WHAT IS YOUR EDUCATIONAL BACKGROUND? 13 

A. I am a graduate of the University of Missouri at Columbia, with a Bachelor of Science 14 

Degree in Mechanical Engineering and a Master’s Degree in Business Administration. 15 
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Q. ARE YOU A REGISTERED PROFESSIONAL ENGINEER? 1 

A. Yes, however my status as a registered Professional Engineer in the state of Missouri is 2 

currently inactive.  I have dropped my registration in eight other states since I am no 3 

longer employed full time. 4 

Q. TO WHAT PROFESSIONAL ORGANIZATIONS DO YOU BELONG? 5 

A. I am a member of the American Society of Mechanical Engineers. 6 

Q. WHAT IS YOUR PROFESSIONAL EXPERIENCE? 7 

A. I have been responsible for numerous engagements involving electric, gas, and other 8 

utility services.  Clients served include both investor-owned and publicly-owned utilities; 9 

customers of such utilities; and regulatory agencies.  During the course of these 10 

engagements, I have been responsible for the preparation and presentation of studies 11 

involving valuation, depreciation, cost classification, cost allocation, cost of service, 12 

allocation, rate design, pricing, financial feasibility, weather normalization, normal 13 

degree days, cost of capital, and other engineering, economic and management matters. 14 

Q. PLEASE DESCRIBE BLACK & VEATCH. 15 

A. Black & Veatch has provided comprehensive construction, engineering, consulting, and 16 

management services to utility, industrial, and governmental clients since 1915.  Black & 17 

Veatch specializes in engineering and construction associated with utility services 18 

including electric, gas, water, wastewater, telecommunications, and waste disposal.  19 

Service engagements consist principally of investigations and reports, design and 20 

construction, feasibility analyses, cost studies, rate and financial reports, valuation and 21 

depreciation studies, reports on operations, management studies, and general consulting 22 
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services.  Present engagements include work throughout the United States and numerous 1 

foreign countries.  Including professionals assigned to affiliated companies, Black & 2 

Veatch currently employs approximately 10,000 people. 3 

Q. HAVE YOU PREVIOUSLY APPEARED AS AN EXPERT WITNESS? 4 

A. Yes, I have.  I have presented expert witness testimony before this Commission on 5 

several occasions, including addressing the issue of the life span of coal-fired power 6 

plants in Ameren Missouri's 2010 rate case, File No. ER-2010-0036.  I have also testified 7 

before the Federal Energy Regulatory Commission (“FERC”) and regulatory bodies in 8 

the states of Colorado, Illinois, Indiana, Iowa, Kansas, Minnesota, New Mexico, New 9 

York, Pennsylvania, North Carolina, South Carolina, Texas, Utah, and Vermont.  I have 10 

also presented expert witness testimony before District Courts in Colorado, Iowa, Kansas, 11 

Missouri, and Nebraska and before Courts of Condemnation in Iowa and Nebraska.  I 12 

have also served as a special advisor to the Connecticut Department of Public Utility 13 

Control. 14 

INTRODUCTION 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS MATTER? 15 

A. I am testifying on behalf of Union Electric Company d/b/a Ameren Missouri (“Ameren 16 

Missouri” or “Company”). 17 
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Q. WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY? 1 

A. The purpose of my direct testimony is to sponsor the May 2014 Black & Veatch report 2 

titled Report on Life Expectancy of Coal-Fired Power Plants.  A copy of this report is 3 

included as Schedule LWL-1 in this case.  This 2014 report represents an update to the 4 

informed estimates set forth in Black & Veatch's July 2009 report of the same name. 5 

 In early 2009, Ameren Missouri asked Black & Veatch to develop informed estimates 6 

of retirement dates (life span) for its four coal-fired, steam-generating stations located in 7 

the St. Louis area.  The study and report were prepared under my supervision and 8 

direction.  The resulting July 2009 report, titled Report on Life Expectancy of Coal-Fired 9 

Power Plants, was subsequently identified as Schedule LWL-E1 to my direct testimony 10 

in File No. ER-2010-0036.  I understand that Ameren Missouri witness John Spanos 11 

relies on the life spans resulting from my estimated retirement dates set forth in Schedule 12 

LWL-1 in developing his recommended depreciation rates.  13 

Q. WHY DID THE COMPANY REQUEST THAT BLACK & VEATCH UPDATE 14 

THE JULY 2009 REPORT? 15 

A. The Company informed me that it desired to update the prior report in order to reflect 16 

more current information regarding environmental requirements, technology, and 17 

reserves than was reflected in the prior study and the resulting retirement dates found 18 

reasonable by the Commission in File No. ER-2010-0036.  19 
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Q. WHAT INFORMATION DID YOU CONSIDER IN DEVELOPING YOUR 1 

ESTIMATED RETIREMENT DATES? 2 

A. As more fully discussed in Schedule LWL-1, the retirement dates that I estimate are 3 

based on consideration of: 4 

1) Ameren Missouri’s actual historical interim and final retirement experience, 5 

2) Ameren Missouri’s planned capital expenditures and the implication of capital 6 

projects on plant remaining life, 7 

3) Age at retirement of coal-fired plants actually retired in the United States, 8 

4) Publicly available information regarding the age of coal-fired plants currently in 9 

service in the United States, 10 

5) Publicly available information regarding the life span of coal-fired plants which 11 

underlie depreciation expense rates used by utilities in 26 states, 12 

6) Publicly available information regarding the retirement dates of coal-fired plants 13 

that are used to prepare integrated resource plans in 26 states, 14 

7) General engineering considerations relating to design life and factors leading to 15 

the failure of major plant components and ultimately to the retirement of coal-16 

fired generating stations, 17 

8) Implications of existing and contemplated environmental requirements on coal-18 

fired generating plants in general, and on Ameren Missouri plants specifically,  19 

9) An assessment of the existing condition of Ameren Missouri’s plants,  20 

10) Allowance for a reasonable period over which to recover capital costs incident 21 

to the addition of scrubbers at the Sioux Plant,  22 
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11) Allowance for a reasonable period over which to recover capital costs incident 1 

to the expected addition of scrubbers at the Labadie or Rush Island Plants, in the 2 

event the Company is required to add scrubbers on two units at one of these 3 

plants, 4 

12) The planned retirement of the Company’s Meramec Plant by 2022 as discussed 5 

in the Company’s draft 2014 Integrated Resource Plan (“IRP”), and 6 

13) The practical consideration of the need for the orderly replacement of capacity 7 

when large blocks of base load capacity are retired.  8 

Q. BASED ON CONSIDERATION OF THESE FACTORS, WHAT CONCLUSIONS 9 

DO YOU REACH? 10 

A. As more fully discussed in Schedule LWL-1, I estimate that based on consideration of the 11 

above factors, the Company will retire its existing coal-fired plants during the 23-year 12 

period beginning in 2022 and ending in 2045.  At retirement, the plants’ ages will range 13 

from 65 to 70 years.  The age of the individual generating units will range from 61 to 70 14 

years at retirement. 15 

 The above dates include adjustment to accommodate the orderly replacement of 16 

capacity retired.  Specifically, I extended the estimated retirement dates of Rush Island 17 

Units 1 and 2 by 3 years. 18 

Q. HOW DO YOU ORGANIZE THE BALANCE OF YOUR TESTIMONY? 19 

A. Following this introduction, I have organized my testimony into the following sections: 20 

1) Description of Ameren Missouri’s existing coal-fired fleet 21 

2) General condition of Ameren Missouri’s plants 22 
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3) Historical retirements 1 

4) Implications of and need for capital expenditures 2 

5) Life span used by other utilities 3 

6) Implication of need to replace retired capacity 4 

7) Final estimated retirement dates 5 

AMEREN MISSOURI’S EXISTING COAL-FIRED FLEET 

Q. WHAT AMEREN MISSOURI PLANTS DID YOU CONSIDER IN YOUR 6 

STUDIES? 7 

A. The plants I studied comprise Ameren Missouri’s regulated coal-fired fleet.  These plants 8 

include the Meramec, Sioux, Labadie, and Rush Island Energy Centers.  The combined, 9 

installed capacity of these four plants is nominally 5,650 MW, with commercial operation 10 

dates ranging from 1953 through 1977.  The primary fuel used by these plants is low 11 

sulfur coal shipped by rail from the Powder River Basin in Wyoming. 12 

 Table 2.1 of Schedule LWL-1 shows unit operating characteristics of these four 13 

plants.  As I show, with the exception of Labadie, each plant has a total nameplate 14 

capacity of about 1,000 MW (923 to 1,242 MW).  The Meramec Plant consists of four 15 

relatively small units (137.5 to 359 MW); whereas the Sioux and Rush Island plants each 16 

consist of two relatively large units (549.7 to 621 MW).  The Labadie Plant on the other 17 

hand consists of four relatively large units (573.7 to 621 MW).  The larger units have a 18 

full load heat rate ranging from about ** ** BTU per kWh.  For the 19 

smaller units the heat rates range from about ** ** BTU per kWh. 20 

NP 
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PLANT CONDITION 

Q. HOW DID YOU ASSESS THE CONDITION OF AMEREN MISSOURI’S 1 

PLANTS? 2 

A. To assess the condition of Ameren Missouri’s plants, in November and December 2014, 3 

Black and Veatch engineers visited each of the plants.  During these plant visits, we 4 

conducted a walk down of each unit to observe the condition of the structures, systems, 5 

and equipment, and met with and interviewed plant personnel regarding capital 6 

improvements, maintenance and operating procedures.  In addition, we requested of plant 7 

and corporate engineering personnel certain technical data, which we subsequently 8 

reviewed and evaluated.  Based on our review and assessment, we conclude that the 9 

current condition of Ameren Missouri’s plants is good relative to the respective ages of 10 

the plants.  Based on these assessments, with continued maintenance and capital 11 

expenditures, we believe that, with the exception of the Meramec Plant, economic 12 

factors, not physical limitations, will likely drive retirement decisions.1 13 

HISTORICAL RETIREMENTS 

Q. DID YOU CONSIDER AMEREN MISSOURI’S RETIREMENT HISTORY IN 14 

YOUR DETERMINATION OF RETIREMENT DATES? 15 

A. I gave some consideration to Ameren Missouri’s actual retirement history in my 16 

determination of the probable life for each unit.  In this regard, I relied on the Iowa Curve 17 

                                                 
1 We believe that a combination of economic and physical limitations 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 1 

complete retirement (interim and final) history developed by Company witness John 2 

Wiedmayer in File No. ER-2010-0036.  With the mortality distribution, average service 3 

life and age of each unit, I determined the probable life, probable remaining life, and 4 

resulting retirement date of each unit.  I developed the probable life for each unit based 5 

on the probable life of the investment reported in each account weighted by the 6 

outstanding balance at December 31, 2008.  I developed the probable life for each plant 7 

based on the capacity weighted probable life of the units in service. 8 

 In Table 3-1 of Schedule LWL-1, I show the mortality distributions and average 9 

service lives that Mr. Wiedmayer provided me.  I also show the probable life by account 10 

and unit based on that mortality distribution, average service life, and age.  Consideration 11 

of the existing age of the individual units and the Company’s actual retirement history by 12 

itself would suggest a probable life of the four plants would be within a range from 54 to 13 

62 years and would suggest resulting retirement dates ranging from the year 2020 to 14 

2030.  However, consideration of this data was only a starting point, particularly given 15 

the limited final retirement data available for Ameren Missouri’s plants. 16 

Q. HAVE YOU UPDATED THE ANALYSIS CONDUCTED IN 2009 TO REFLECT 17 

MORE RECENT DATA? 18 

A. No, I didn’t believe it was necessary to do so.  Instead, I have relied on the actuarial 19 

analysis conducted by Mr. Wiedmayer in 2009 based on retirements through 20 

December 31, 2008.  Since Ameren Missouri has not retired any coal-fired generating 21 

units since the time of the prior study, I do not believe that the results of an updated study 22 
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would be particularly meaningful beyond the results of the earlier analysis conducted in 1 

2009. 2 

CAPITAL EXPENDITURES 

Q. WHAT ARE THE IMPLICATIONS OF CAPITAL EXPENDITURES ON PLANT 3 

LIFE? 4 

A. Capital expenditures and continuing maintenance are integral to the continued operation 5 

of a power plant and are routine in the industry.  Without ongoing capital expenditures, a 6 

plant will become increasingly less reliable and ultimately cannot operate.  In addition, 7 

especially for coal-fired plants, major capital expenditures for environmental compliance 8 

are expected to occur perhaps more than once over the life of a particular plant.  These 9 

environmental projects are beyond the routine capital expenditures that may be required 10 

for reliable plant operation.  11 

 Ameren Missouri’s planned capital expenditures, as set forth in the Company’s draft 12 

IRP documents, include the addition of scrubbers at either the Labadie or Rush Island 13 

Energy Centers,2 only if they are required.  The addition of scrubbers (if required) at 14 

Labadie or Rush Island plant would represent extraordinary capital outlays.  I believe that 15 

the magnitude of these outlays will require an adequate period over which to recover such 16 

expenditures.  As a result, I include allowance for a reasonable timeframe for Ameren 17 

Missouri to recover its investment in these extraordinary environmental projects.  Based 18 

                                                 
2 Though 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 lieu of making this 
uneconomic investment. 
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on the magnitude of the cost of adding scrubbers, I believe that realistically, recovery 1 

over nominally 20 years is reasonable.  I therefore reflect consideration of the 2 

implications if the Company is required to add scrubbers by adjusting the remaining life 3 

indicated by my retirement analysis to not less than 20 years at the time of possible 4 

installation3 of the environmental projects.  My recommended final retirement dates 5 

allow a minimum 20 year recovery period for major environmental projects. 6 

 In Table 3-3 of Schedule LWL-1, I show how I explicitly consider the recovery of 7 

these extraordinary capital expenditures in my estimated retirement dates. 8 

Q. DOESN'T AMEREN MISSOURI SHOW, IN ITS 2014 DRAFT INTEGRATED 9 

RESOURCE PLAN, THE ADDITION OF SCRUBBERS TO MERAMEC UNITS 3 10 

AND 4? 11 

A. Yes, in its reference case the Company's draft 2014 IRP reflects the timing of the addition 12 

of scrubbers to Units 3 and 4 at the Meramec Energy Center at an estimated cost $383 13 

million ($591/kW) in the 2019 to 2025 time frame.  The economics of investing nearly 14 

$400 million in generating capacity that at the time (assuming a 2022 in service date for 15 

the scrubber) will be over 60 years old is questionable at best.  Therefore, consistent with 16 

the Company's plan, I assume that the Company will retire the Meramec Energy Center 17 

by 2022 in order to avoid this uneconomic investment.4     18 

                                                 
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, I 
relied on the Company’s draft IRP for the timing of these capital 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. 
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OTHER UTILITIES 

Q. HOW DID YOU EVALUATE THE LIFE SPANS USED BY OTHER UTILITIES? 1 

A. I consider the life spans used by other utilities as a benchmark or test of the 2 

reasonableness of my informed estimated plant lives.  In researching publically available 3 

depreciation studies and IRP filings in 26 states, I found the average age at retirement 4 

used by other utilities for coal-fired power plants is 57 years.  The median age is 59 5 

years.  6 

 The life spans used by other utilities in depreciation studies and IRPs exceed the 7 

average and median age at retirement of coal-fired power plants that have been retired in 8 

the U.S.  In researching Velocity Suite5 data, I found that the average and median age of 9 

all retired coal-fired power plants in the U.S. is 46 years. 10 

 Given the 57-year life span used by other utilities and the 46-year life span actually 11 

experienced, the plant lives I estimate for Ameren Missouri – all of which are longer than 12 

those life spans -- are reasonable and conservative.  13 

                                                 
5 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. 
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CAPACITY REPLACEMENT 

Q. HOW DID YOU EVALUATE WHETHER YOUR INDICATED RETIREMENT 1 

DATES WILL PERMIT THE ORDERLY REPLACEMENT OF RETIRED 2 

CAPACITY? 3 

A. I factored into my final retirement date estimates consideration of the replacement 4 

capacity that Ameren Missouri will need as it retires its plants.6  I developed a timeline 5 

assuming that retired coal-fired base load generation would be replaced with gas-fired, 6 

combined-cycle generation with a 52-month planning and construction schedule and a 7 

staged approach for replacing capacity where two units are constructed at a time with no 8 

other overlap in new plant construction.  To accommodate this construction timeline, I 9 

extended the estimated final retirement date of Rush Island by three years. 10 

 My estimated retirement dates are based on the assumption that Ameren Missouri will 11 

do whatever is necessary to continue to operate the Rush Island plant beyond its 12 

estimated final retirement so as to have available adequate system capacity to provide 13 

safe and reliable electric service to its native customer base.  This extended operation 14 

may be as a standby, peaking, or something other than as a base load resource. 15 

Q. IN THE JULY 2009 REPORT DID YOU ASSUME THAT COAL-FIRED BASE 16 

LOAD CAPACITY WOULD BE REPLACED WITH GAS-FIRED, COMBINED-17 

CYCLE GENERATION? 18 

A. No, I did not.  In the 2009 report, I assumed that coal-fired base load capacity would be 19 

replaced with coal-fired generation.  When preparing the 2009 report, I considered 20 
                                                 

6 As shown in its 2014 draft IRP, Ameren Missouri currently forecasts that it will have adequate resources 
to meet reserve requirements in the event the Meramec Plant is retired.  
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assuming capacity would be replaced with gas-fired, combined-cycle generation but in 1 

order to be conservative and to reflect that based on market conditions at that time, 2 

replacement of the capacity could be with coal-fired generation, I assumed replacement 3 

with coal-fired generation.  Since the time the 2009 report was prepared, I believe that an 4 

assumption of replacing capacity with coal-fired generation has become increasingly 5 

unreasonable, given the cost and environmental advantages of gas-fired, combined-cycle 6 

generation in today's energy markets.   7 

ESTIMATED RETIREMENT DATES 

Q. WHAT RETIREMENT DATES DO YOU ESTIMATE? 8 

A. As I show in Table 1-1 of Schedule LWL-1, I estimate the following final retirement 9 

dates: 10 

 Meramec   2022 11 

 Sioux   2033 12 

 Labadie - Units 1 and 2 2036 13 

 Labadie - Units 3 and 4 2042 14 

 Rush Island  2045 15 

 My final retirement date estimates consider Ameren Missouri’s specific retirement 16 

history, Ameren Missouri’s planned capital improvements, industry accepted life span 17 

forecasts for comparable facilities, the retirement experience of plants throughout the 18 

U.S., a viable plan for timely replacement of Ameren Missouri’s retired capacity, and 19 
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Ameren Missouri’s decision to retire its Meramec Plant by 2022 as discussed in the 1 

Company’s draft IRP documents. 2 

Q. DOES THIS CONCLUDE YOUR PREPARED DIRECT TESTIMONY? 3 

A. Yes, it does. 4 
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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. 
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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 coal-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 

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

 Engineering considerations supporting the design life of major power plant components 

 Environmental considerations affecting the remaining life of coal fired power plants 

 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 

● 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 projects1  

 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 

  

                                                           
1 This level 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. 
2 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 
environmental impacts associated with intake structures and the disposal of waste produced 
by the combustion of coal 

● 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: 

● 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 components 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 availability 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 2022. 

● 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 5th, 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 years4. For the purpose 
of that report, we recommended an average life span of 68 years5. 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 regulations that are currently 
pending or may be promulgated in the coming years 

 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 nominal 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 generation6. We show in 
Figure 3-1, over the 23 year retirement period there is minimal concurrent construction required 
for the replacement capacity.  

                                                           
4 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 
5 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. 
6 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 IRP. 
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Table 1-1 Final Retirement Date Summary 

 

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 unit lifespans 
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 years 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.  

[A] [B] [C] [D] [E] [F] [G] [H]

Line Final Retirement
No. Plant Unit Capacity In-Service

MW Date Date Age - Yrs Year Age - Yrs

1 Meramec 1 137.5 May-53 Sep-22 69.3 Sep-22 69.3
2 Meramec 2 137.5 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 4 359.0 Jul-61 Sep-22 61.2 Sep-22 61.2
5 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 1 573.7 Jun-70 Sep-42 72.3 Sep-36 66.3
8 Labadie 2 573.7 Jun-71 Sep-42 71.3 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 69.5 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 72.3 Sep-45 70.1

2009 Report 2014 Report
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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 estimate 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 publically 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 

 

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.7 

                                                           
7 Again, for purposes of this report, we assume, consistent with the Company's draft 2014 Integrated Resource Plan, that 

Ameren Missouri will be required to install scrubbers on Units 3 and 4 at the Labadie Energy Center in 2022. 

[A] [B] [C] [D] [E] [F] [G] [H] [I] [J] [K]

Full Load Average Fuel Variable Fixed
MW BTU/kWh BTU/kWh $/MWh $/MWh $/kW-yr Years

1 Meramec 1 137.50           11,562.00      12,171.00      19.51            1.50              37.21            May-53 60.63            N
2 Meramec 2 137.50           11,680.00      12,295.00      19.51            1.50              37.21            Jul-54 59.46            N
3 Meramec 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      10,901.00      19.51            1.50              37.21            Jul-61 52.46            N
5 Sioux 1 549.70           9,638.00        10,381.00      21.43            1.53              34.46            May-67 46.63            Y
6 Sioux 2 549.70           9,666.00        10,220.00      21.43            1.53              34.46            May-68 45.63            Y
7 Labadie 1 573.70           9,893.00        10,136.00      15.54            0.61              17.13            Jun-70 43.54            N
8 Labadie 2 573.70           9,917.00        10,643.00      15.54            0.61              17.13            Jun-71 42.54            N
9 Labadie 3 621.00           9,722.00        9,882.00        15.54            0.61              17.13            Aug-72 41.38            N

10 Labadie 4 621.00           10,108.00      10,219.00      15.54            0.61              17.13            Aug-73 40.38            N
11 Rush Island 1 621.00           9,297.00        9,798.00        18.71            0.80              21.41            Mar-76 37.79            N
12 Rush Island 2 621.00           9,496.00        9,858.00        18.71            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            43.94            

14 Recap / MW Weighted
15 Meramec 923.00           10,762.07      11,109.68      19.51            1.50              37.21            55.50            
16 Sioux 1,099.40        9,652.00        10,300.50      21.43            1.53              34.46            46.13            
17 Labadie 2,389.40        9,910.20        10,213.29      15.54            0.61              17.13            41.92            
18 Rush Island 1,242.00        9,396.50        9,828.00        18.71            0.80              21.41            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

Nameplate 
CapacityUnitEnergy Center In-Service Age Supercritical

Heat Rate Weighted Average Fuel and O&M Costs

Coal Fired Steam Generating Units
Unit Operating Characteristics

December 2013

Line 
No.
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Table 2-2 Emissions and Environmental Controls 

 

 

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 treatment, 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 13th largest majority employee-owned company in the United States. Black & Veatch 
was ranked 14th of the Top 500 Design Firms by Engineering News-Record, and ranked 3rd in the 
Top 25 in Power and 1st in the Top 25 in Fossil Fuel in 2013. 

[A] [B] [C] [D] [E] [F] [G] [H] [I] [J] [K]

SO2 NOX CO2 Mercury SO2 NOX Mercury
MW lbs/MMBtu lbs/MMBtu lbs/MMBtu lb/Tbtu

1 Meramec 1 137.50            May-53 0.44            0.12            209.76        2.24            None LNBT 2016
2 Meramec 2 137.50            Jul-54 0.41            0.11            209.76        2.24            None LNBT 2016
3 Meramec 3 289.00            Jan-59 0.42            0.17            209.76        2.39            None None 2016
4 Meramec 4 359.00            Jul-61 0.44            0.18            209.76        3.27            None LNBT 2016
5 Sioux 1 549.70            May-67 0.11            0.26            209.76        1.67            FGD OA 2015
6 Sioux 2 549.70            May-68 0.12            0.24            209.76        1.67            FGD OA 2015
7 Labadie 1 573.70            Jun-70 0.56            0.10            209.76        7.05            None LNBT 2016
8 Labadie 2 573.70            Jun-71 0.56            0.10            209.76        7.05            None LNBT 2016
9 Labadie 3 621.00            Aug-72 0.58            0.10            209.76        7.05            2022 LNBT 2016

10 Labadie 4 621.00            Aug-73 0.58            0.09            209.76        7.05            2022 LNBT 2016
11 Rush Island 1 621.00            Mar-76 0.56            0.08            209.75        5.75            None LNBT 2015
12 Rush Island 2 621.00            Mar-77 0.56            0.08            209.76        5.75            None 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        0.11            0.25            209.76        1.67            
17 Labadie 2,389.40        0.57            0.10            209.76        7.05            
18 Rush Island 1,242.00        0.56            0.08            209.76        5.75            

19 Notes
20 All plants and units are equipped with electrostatic precipitators
21 Columns [E], [F], [G] - Velocity Suite Database
22 Column [H] - Data provided by Ameren Missouri
23 Column [I] - SO2 Control Equipment - Flue Gas Desulfurization (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 [J] - NOX Control Equipment
27 LNBT= Low Nox Burner 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 Control Equipment  - Activated Carbon Injection (ACI)

In-Service

Emission Rates
Line 
No.

Coal Fired Steam Generating Units
Emissions and Environmental Controls

December 2013

Emission Control Equipment
Nameplate 

CapacityUnitEnergy Center
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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 typically 
maintain mass property data on an aggregate level. For unit property, we typically define service 
life based on life span.8 

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.9 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: 

1. Large individual units, 
2. Forecasted overall life or estimated retirement date, 
3. Units experience interim retirements, and 
4. Future additions are integral part of initial installation.”10 

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. 

                                                           
8 Life span represents the period between the in service date and the date of retirement. 
9 In addition, unit property tends to occupy a relatively confined geographic area. Mass property, on the other hand, tends to 
be much more geographically 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.  
10 National Association of Regulatory Utility Commissioners, “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 Iowa 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 longer in service) of each account, and 
the retirement dispersion (Iowa 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 probable 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 L). 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.  

 

SCHEDULE LWL-1



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

 BLACK & VEATCH | Depreciation Considerations 13 

Table 3-1 Coal Fired Steam Generation Units Probable Life 

 

  

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.11 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 environmental 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. 

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

may exceed $500 million. 

[A] [B] [C] [D] [E] [F] [G] [H] [I] [J] [K] [L] [M]

311 312 314 315 316
MW Years Years Years Years Years Years $ Years Years Year

1  Iowa Curve R4 R1.5 R2 R2.5 R0.5
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 2 137.50        59.46    61.00      64.75          63.90       64.80      71.10     64.59      5.13            Feb-19
5 Meramec 3 289.00        54.96    58.80      61.50          61.00       61.90      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      7.67            Aug-21
7 Sioux 1 549.70        46.63    56.70      57.40          56.50       58.70      64.30     57.40      10.77         Oct-24
8 Sioux 2 549.70        45.63    56.40      57.20          56.10       58.60      64.10     57.17      11.54         Jul-25
9 Labadie 1 573.70        43.54    55.90      55.40          56.10       57.00      62.20     55.85      12.31         Apr-26

10 Labadie 2 573.70        42.54    55.90      55.30          55.70       56.90      62.00     55.69      13.15         Feb-27
11 Labadie 3 621.00        41.38    55.30      54.90          55.10       56.70      61.50     55.25      13.87         Nov-27
12 Labadie 4 621.00        40.38    55.10      54.70          54.70       56.70      61.40     55.03      14.65         Aug-28
13 Rush Island 1 621.00        37.79    53.90      53.60          53.10       55.90      60.20     53.77      15.98         Dec-29
14 Rush Island 2 621.00        36.79    53.70      53.60          52.80       54.20      60.10     53.59      16.79         Oct-30

15 Total / MW Weighted 5,653.80    43.94    55.95      56.30          56.03       57.70      62.99     56.47      12.53         

16 Recap / MW Weighted
17 Meramec 923.00        55.50    59.18      61.92          61.50       62.39      68.58     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 2,389.40    41.92    55.54      55.06          55.38       56.82      61.76     55.44      13.53         Jul-27
20 Rush Island 1,242.00    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       43.15      19.15     601.04            
23 Sioux 36.43      392.05        99.34       34.54      10.34     572.69            
24 Labadie 64.98      594.75        208.38     81.06      19.33     968.50            
25 Rush Island 53.51      385.94        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     199.84    60.15     2,926.31        

29 Note:
30 Probable Life of Unit is Weighted Based on 2008 Original Cost Investment of the Plant, consistent with the data used in the probable life analysis
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Table 3-2 Budgeted Capital Expenditures by Plant 

 

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 Of 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. 

($000s)
[A] [B] [C] [D] [E] [F] [G] [H] [I]

Line  Annual Average  Budget   Annual Average 
No.  Plant 2004-2008 2009-2013 2014 2015 2016 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 Environmental 66,793             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                   

9 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             39,301        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 Rush Island
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        92,703        93,558        129,792      114,020      101,522                 
20 Grand Total 187,934          172,337          192,583      181,681      160,144      157,578      167,618      171,921                 
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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 

 

  

[A] [B] [C] [D] [E] [F] [G] [H] [I] [J] [K] [L] [M] [N]

MW Years Years Years Years Years Years

1 Meramec 1 137.50        May-53 60.63      4.26             4.26           Apr-18 64.89            68.00        2022 8.71            69.34            
2 Meramec 2 137.50        Jul-54 59.46      5.13             5.13           Feb-19 64.59            68.00        2022 8.71            68.17            
3 Meramec 3 289.00        Jan-59 54.96      6.53             6.53           Jul-20 61.49            61.00        2022 8.71            63.67            
4 Meramec 4 359.00        Jul-61 52.46      7.67             7.67           Aug-21 60.13            61.00        2022 8.71            61.17            
5 Sioux 1 549.70        May-67 46.63      10.77           Dec-10 16.92         Dec-30 63.55            65.00        2033 19.71          66.34            
6 Sioux 2 549.70        May-68 45.63      11.54           Nov-10 16.84         Nov-30 62.46            65.00        2033 19.71          65.34            
7 Labadie 1 573.70        Jun-70 43.54      12.31           12.31         Apr-26 55.85            65.00        2036 22.71          66.25            
8 Labadie 2 573.70        Jun-71 42.54      13.15           13.15         Feb-27 55.70            65.00        2036 22.71          65.25            
9 Labadie 3 621.00        Aug-72 41.38      13.87           Oct-22 28.75         Oct-42 70.13            69.00        2042 28.71          70.09            

10 Labadie 4 621.00        Aug-73 40.38      14.65           Oct-22 28.75         Oct-42 69.13            69.00        2042 28.71          69.09            
11 Rush Island 1 621.00        Mar-76 37.79      15.98           15.98         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         Oct-30 53.59            65.00        2042 28.71          65.50            

13 Total / MW Weighted 5,654          43.94      12.53           16.83         60.77            65.57        22.48          66.41            

14 Recap / MW Weighted
15 Meramec 923.00        Jul-61 55.50      6.42             6.42           Aug-21 64.89            63.09        2022 8.71            64.21            
16 Sioux 1,099.40    May-68 46.13      11.16           16.88         Dec-30 63.55            65.00        2033 19.71          65.84            
17 Labadie 2,389.40    Aug-73 41.92      13.53           21.06         Oct-42 70.13            67.08        2036 - 2042 25.83          67.75            
18 Rush Island 1,242.00    Mar-77 37.29      16.39           16.39         Oct-30 53.78            65.00        2042 28.71          66.00            

19 Reference:
20 Column [F] - Actuarial Analysis (Table 3-1)
21 Lines 15 through 18:
22 Column [D] - Youngest Unit
23 Column [I] - Last Unit
24 Column [J] - Longest Living Unit
25 Note: Age at retirement of the longest living unit does not 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 

 

 

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 

[A] [B] [C] [D] [E] [F] [G] [H] [I] [J]

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              Jan-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 1 549.70              May-67 46.63            2033 2033 -                      19.71            66.34              
6 Sioux 2 549.70              May-68 45.63            2033 2033 -                      19.71            65.34              
7 Labadie 1 573.70              Jun-70 43.54            2036 2036 -                      22.71            66.25              
8 Labadie 2 573.70              Jun-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            69.09              
11 Rush Island 1 621.00              Mar-76 37.79            2042 2045 3.00                    31.71            69.50              
12 Rush Island 2 621.00              Mar-77 36.79            2042 2045 3.00                    31.71            68.50              

13 Total / MW Weighted 5,653.80          43.94            23.13            67.07              

14 Recap / 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 Labadie 2,389.40          Aug-73 41.92            2036 - 2042 2036 - 2042 -                      25.83            67.75              
18 Rush Island 1,242.00          Mar-77 37.29            2042 2045 3.00                    31.71            69.00              

Coal Fired Steam Generating Units
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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. 

 

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, 

2. Recovery of required major environmental capital expenditures,  

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

4. Existing and contemplated environmental regulations,  

5. Engineering principles,  

6. Onsite plant condition investigations, 

7. Accommodation of a reasonable replacement capacity construction schedule, and  

8. 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 will 
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.  

Replacement Capacity Build Out Timeline

2014 2019 2024 2029 2034 2039 2044

Sioux 

Labadie 1&2

Labadie 3&4

Rush Island

Retirement Year
Replacement Capacity - Permitting
Replacement Capacity - Construction
Replacement Capacity - Commercial Operation Date

Meramec
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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.13 The states we researched for our survey 
include Alabama, Arizona, Arkansas, Colorado, Illinois, Indiana, Iowa, 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 Forecasted 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”14 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, Illinois, Iowa, 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, Connecticut, Florida, Illinois, Massachusetts, Michigan, Ohio, 
Pennsylvania, Rhode Island, Texas, and Wisconsin 

 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 IRP documents for utilities in Arizona, Colorado, Idaho, Indiana, Iowa, 
Kansas, Kentucky, Minnesota, Missouri, Montana, New Mexico, North Dakota, Nevada, Ohio, Texas, 

                                                           
13  We focus on these states because of the predominance of the use of coal from the Powder River Basin. 
14 “A Brief Survey of State Integrated Resource Planning Rules and Requirements”, 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 documents 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. 

 

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 life 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). 

 

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. 

 

Figure 4-3 Distribution of Age of Existing Generating Units 
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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 environment15 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. 

It 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 economic 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: 

 Stop Valves  
 Steam Chest 
 Nozzles/diaphragms  
 Control Valves 

 Turbine Blades 
 Rotor 
 Inner and Outer Shell 
 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.  

                                                           
15 In 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 result is 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 concerns 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 points, 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 component 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.”16 

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.  

  

                                                           
16 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 Boiler17 

TYPICAL LIFE 
(YEARS) 

COMPONENT  
REPLACED 

CAUSE FOR  
REPLACEMENT 

20 Miscellaneous tubing Corrosion, erosion, overheating 

25 Superheater (SH) Creep 

25 SH outlet header Creep, fatigue 

25 Burners and throats Overheating, fatigue 

30 Reheater Creep 

35 Primary economizer Corrosion 

40 Lower furnace Overheating, corrosion 
Note: The actual component life is highly variable depending on specific 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.18 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 

                                                           
17 Babcock & Wilcox, “Steam, its generation and use,” 40th Edition, 46-4, 1992 
18 Babcock & Wilcox, “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.19 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 O&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 useful 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. 

                                                           
19 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 controlled 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 Alstom20, 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. 

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

COMPONENT CAUSE FOR REPLACEMENT OPERATING INFLUENCES 

Miscellaneous tubing Corrosion Oxygen levels, pH 

Erosion Fuel and fuel blends 

Overheating Water chemistry, fouling, and pluggage 

Superheater (SH) Creep Overheating 

SH outlet header Creep, fatigue Overheating 

Burners and throats Overheating Off-design operation 

Corrosion Reducing atmosphere 

Reheater Creep Overheating 

Primary economizer Corrosion Water chemistry, fuel 

Lower furnace Overheating Water chemistry 

Corrosion Fuel and fuel blends, reducing atmosphere 

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). 

                                                           
20 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 normal 
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 1,000º 
F the expected service life is reduced by half if the boiler is operated at 17º 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 accept up 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 just a 
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. It 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  

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

 The complications incident to cyclical operations due changing output levels in order to follow 
load 

 The temperature gradients incident to operating at lower 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 loaded 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 
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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 
water 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 will 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 SO2 and NOx 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 SO2 and NOx 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 SO2 and NOx emissions and/or purchase 
emission allowances to maintain compliance with the three CAIR trading programs (annual NOx, 
seasonal NOx, and annual SO2). The first phase of CAIR was designed to reduce annual SO2 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 allocations) 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 (HCl) emission limit, or use an alternative SO2 limit if units have add-
on flue gas desulphurization (FGD) systems.21 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 (lb/MMbtu or lb/Tbtu) 
and output (lb/MWh or lb/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 could 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 

                                                           
21 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 can therefore opt to comply with the alternate SO2 standard. 

SCHEDULE LWL-1



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

 BLACK & VEATCH | Environmental Considerations 32 

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 pollutants22 with Jefferson County23 also being non-
attainment for lead and SO2, 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 

                                                           
22 In the December 5th, 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. 
23 AmerenUE's Meramec and Rush Island Plants are considered located in Jefferson County for modeling 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 fulfill 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,24 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 CO2 per megawatt-hour on a rolling 
12-month basis. The NSPS TTTT as proposed, would only apply to CO2 emissions from future new 
fossil-fired EGUs and would, therefore, not apply to the existing Ameren sources. 

                                                           
24 In fact the only product of the combustion 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 facilities. 

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 overall plant capacity 
and/or efficiency.25 

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 I) 
in 2001 and for existing (Phase II) facilities in 2004. During ongoing litigation over the Phase II rule, 
EPA suspended the rule in March 2007. On April 20, 2011, EPA issued its revised draft Phase II 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 Regulatory 
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 

                                                           
25 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.  

SCHEDULE LWL-1



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

 BLACK & VEATCH | Environmental Considerations 36 

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 closed 
by the effective date of the final rule 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 (unless 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 landfills 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. 

 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 fulfill 
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.  
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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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Appendix A Power Plant Life Data 
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APPENDIX A-1  
AGE AT PLANNED RETIREMENT 
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APPENDIX A-2  
AGE OF UNITS RETIRED
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APPENDIX A-3  
AGE OF UNITS CURRENTLY IN SERVICE 
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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&V 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, all 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,  
Gross (Net), MW 

Summer Output,  
Gross (Net), MW 

Unit 1 135 (126) 128 (119) 
Unit 2 135 (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 Illinois 
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 turbine 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 operable 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 
plant including 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. 

• 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 
O&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. 

• Installation of new DCS systems. 

• Changes to the coal handling systems. 

• 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 
Units 1 to 4 

Rush Island Plant 
Units 1 &2 

Meramec Plant 
Units 1 to 4 

Labadie Plant 
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 

 
 

 Meramec Plant 
FOR 

Meramec Plant 
EFOR 

Meramec Plant 
EAF 

Meramec Plant 
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,  
Gross (Net), MW 

Summer Output,  
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. 

During the site visit, Black & Veatch and Ameren Missouri 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. 

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: 

• 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/landfill 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 
Units 1 & 2 

Rush Island Plant 
Units 1 & 2 

Meramec Plant 
Units 1 to 4 

Labadie Plant 
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 
Plant FOR 

Rush Island Plant 
EFOR 

Rush Island 
Plant EAF 

Rush Island Plant 
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 
Data 

8.37 84.76 66.14 

 
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. 

• 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 issues 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&V File Number 14.1103 
Sioux Energy Center Site Visit December 6, 2013 
 Edited March 25, 2014 

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

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

Attended by: Ameren Missouri:    
Gary Mitchell –Engineer Environmental Projects 
Karl 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 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 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,  

Gross (Net), MW 
Summer Output,  
Gross (Net), MW 

Unit 1 532 (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 Illinois coal is received by barge. 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 Air quality control equipment 

o Ash systems 

o Fuel yard 

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 Illinois 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 reliability 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 scrubber 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. 

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

• Wet limestone 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 result in 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 
Units 1 to 4 

Rush Island Plant 
Units 1 &2 

Meramec Plant 
Units 1 to 4 

Labadie Plant 
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 

FOR 
Sioux Plant 

EFOR 
Sioux Plant 

EAF 
Sioux Plant 

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 9.91 16.8 77.84 57.08 

GADS Industry Average 
Data 

8.37 84.76 66.14 
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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 
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 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. 

• 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. 

• 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&V 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 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 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 built in 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,  
Gross (Net), MW 

Summer Output,  
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  

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

• 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. 

•  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 
2DESER00109U01. Alstom 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 

Units 1 to 4 
Rush Island Plant 

Units 1 &2 
Meramec Plant 

Units 1 to 4 
Labadie Plant 

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 

 
 

 Labadie Plant 
FOR 

Labadie Plant 
EFOR 

Labadie Plant 
EAF 

Labadie Plant 
NCF 

2008 2.83 2.83 86.44 81.85 
2009 4.52 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 5.10 5.10 77.76 71.66 

GADS Industry Average 
Data 

8.37 84.76 66.14 

 
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. 

• 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. 

• 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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Appendix C 2009 Actuarial Analysis 
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Appendix D List of Acronyms 
D.  

ACI Activated Carbon Injection (for mercury control) 

AO Administrative Order 

AQC Air Quality Control  

BACT Best Available Control Technology 

BMP Best Management Practices 

BTA Best Technology Available 

CAIR Clean Air Interstate Rule 

CAP Corrective Action Program  

CCA Clean Air Act 

CCR Coal Combustion Residue 

CSAPR Cross-State Air Pollution Rule 

CWA Clean Water Act 

ECP Environmental Compliance Plan  

EGU Electric Generating Unit 

ELGs Effluent Limitations Guidelines 

EPA U.S. Environmental Protection Agency  

FGD Flue Gas Desulfurization (scrubbers) 

GADS Generating Availability Data System 

GHG Greenhouse Gas 

GSU Generator Step-Up 

HAP Hazardous Air Pollutants 

HCl Hydrogen Chloride 

Hg Mercury 

IRP Integrated Resource Plan 

LAER Lowest Achievable Emission Rate  
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LNBT Low NOX Burner Technology 

LOI Loss of Ignition 

MACT Maximum Available Control Technology  

MATS Mercury and Air Toxics Standards 

MDNR Missouri Department of Natural Resources 

MGD Million Gallons per Day 

MW Megawatt 

NAAQS National Ambient Air Quality Standards  

NERC North American Electric Reliability Corporation 

NPDES National Pollutant Discharge Elimination System 

NSR New Source Review  

OA Overflow Air 

OEM Original Equipment Manufacturer 

PAC Powder Activated Carbon 

PC Pulverized Coal 

PM Particulate Matter 

PRB Powder River Basin  

PSD Prevention of Significant Deterioration  

RACT Reasonably Available Control Technologies 

RCRA Resource Conservation and Recovery Act 

RRI Rich Reagent Injection 

SH Superhearter 

SNCR Selective Non-Catalytic Reduction 

SPE Solid Particle Erosion 
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