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EXHIBIT 3

MAP DEPICTING LOCATIONS OF ENERGY CENTERS AND IPEA AIR QUALITY
MONITORING STATIONS

Illinois Environmental Protection Agency, Illinois Annual Air Quality Report (2011) (including
map depicting Agency air quality monitoring stations with the locations of the Ameren MPS
Group superimposed).
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2011
EXECUTIVE SUMMARY

This report presents a summary of air quality data collected throughout the State of Illinois during
the calendar year - 2011. Data is presented for the six criteria pollutants (those for which air quality
standards have been developed - particulate matter (PM;o and PM; s), ozone, sulfur dioxide,
nitrogen dioxide, carbon monoxide, and lead) along with some heavy metals, nitrates, sulfates,
volatile organic and toxic compounds. Monitoring was conducted at 75 different site locations

collecting data from more than 170 instruments.

In terms of the Air Quality Index (AQI) air quality during 2011 was either good or moderate 92
percent of the time throughout Illinois. There were no days when air quality in some part of Illinois
was considered Unhealthy (category Red). This compares with zero Unhealthy days in 2010.

There were 31 days (25 for 8-hour ozone, 4 for PM, s and 2 for both 8-hour ozone and PM, 5) when
air quality in some part of Illinois was considered Unhealthy for Sensitive Groups (category
Orange). This compares with 32 Unhealthy for Sensitive Groups days reported in 2010. Air quality
trends for the criteria pollutants are continuing to show downward trends or stable trends well below
the level of the standards. Percentage changes over the ten year period 2002 — 2011 are as follows:
24-hour Particulate Matter (PM() 15 percent decrease, annual Particulate Matter (PM; s5) 20 percent
decrease, 1-hour Sulfur Dioxide 47 percent decrease, annual Nitrogen Dioxide 29 percent decrease,
8-hour Carbon Monoxide 48 percent decrease, Lead 33 percent decrease, and 8-hour Ozone 5

percent decrease.

Stationary point source emission data has again been included. The data in the report reflects
information contained in the Emission Inventory System (EIS) as of December 31, 2011. Emission
estimates are for the calendar year 2011 and are for the pollutants: particulate matter, volatile
organic material, sulfur dioxide, nitrogen oxides and carbon monoxide. Emission trends of these
pollutants have been given for the years 1998 to the present. Emissions reported with the Annual
Emissions Report have been provided starting with 1998 and are currently available through 2010.

In general there has been a trend toward decreasing emissions over this time period.
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SECTION 2: STATEWIDE SUMMARY OF AIR QUALITY FOR 2011

OZONE

Monitoring was conducted at 34 locations
during at least part of the April-October
"ozone season" and at least 75 percent data
capture was obtained at 34 sites.

Two sites recorded hourly concentrations
above the former 0.12 parts per million (ppm)
I-hour standard.  University of Chicago
recorded the highest 1-hour concentration of
0.139 ppm followed by Zion with a
concentration of 0.126 ppm. This compares
with the highest concentration of 0.100 ppm
in 2010 at both Lemont and Zion. The highest
value in the St. Louis Metro East area was
0.109 ppm recorded at Jerseyville compared
with a high in 2010 of 0.115 ppm at East St.
Louis.

Data is also presented to compare with the 8-
hour standard of 0.075 ppm. The appropriate
statistic for comparison with the 8-hour
standard is the fourth highest value, which is
averaged over a three year period. There
were 11 sites in Illinois that had a fourth high
value above 0.075 ppm in 2011 compared
with two sites in 2010. The highest fourth
high value was 0.081 ppm at both Maryville
and Wood River. The highest level in the
Chicago area was 0.079 ppm at the South
Water Filtration Plant. For the three year
period 2009 — 2011, two sites had a fourth
high average above 0.075 ppm (Table B4).

Figure 1 shows for each year the statewide
average of each site’s highest hourly ozone
value for the ten year period 2002-2011. The
graph shows some year-to-year fluctuation
with high years in 2002 and 2005 and low
years in 2004, 2008 and 2009. The statewide
average for 2011 was 0.097 ppm compared
with 0.087 ppm in 2010 and 0.082 ppm in
2009.

Statewide, the total number of 1-hour
excursion days in 2011 was two compared
with zero in 2010 and zero in 2009.

Figure 1

Average 1-Hour Ozone Maximum (ppm)
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Figure 2
Average 8-Hour Ozone 4th High (ppm)
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Figure 2 shows for each year the statewide
average of the 4th highest 8-hour ozone value
for the same period 2002-2011. The
statewide average for 2011 was 0.082 ppm
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compared with 0.069 ppm in 2010 and 0.064
in 20009.

Overall, Illinois’ weather was much above
normal in terms of meteorological conditions
favorable to ozone formation and transport
statewide.

July was the most conducive month in terms
of meteorological conditions statewide. In
terms of conducive days, the Chicago area
and the Metro-East area both had much above
average numbers.

PARTICULATE MATTER

Monitoring was conducted at 34 sites for
PM,;s. Valid annual averages were obtained
for 32 of the 34 sites. No sites recorded an
average above 15.0 ug/m’, the level of the
annual standard, compared with zero sites in
2010 and zero sites in 2009. The Statewide
average of the annual averages was 11 2
ug/m” in 2011 compared with 11.6 ug/m’ in
2010 and 10.6 ug/m” in 2009. Figure 3 shows
the trend of the Statewide annual averages for
PM, s for the period 2002-2011. There were 6
exceedances of the 24-hour standard of 35
ug/m in 2011 compared with 31 exceedances
in 2010. The Statewide peak of 39.9 ug/m’
was recorded at Chicago Mayfair Pump
Station. The Statewide average of the 98th
percentlle of 24-hour averages was 25 5
ug/m’ in 2011 co pared with 26.9 ug/m’ in
2010 and 24.3 ug/m” in 2009.

In 2011 there were 5 sites monitoring PMl%
The Statewide annual average was 23 ug/m
compared with 23 ug/m’ in 2010 and 20
ug/m in 2009.

For PM;q, the Statewide average of the
max1mum 24-hour averages m 2011 was 69
ug/m’ compared with 62 ug/m’ in 2010 and
56 ug/m’ in 2009. Figure 4 depicts this trend
for the period 2002-2011.

No sites exceeded the former primary annual
standard of 50 ug/m’. The highest annual
average was 31 ug/m3 in Granite City. The

10

lowest annual was 13 ug/m’ in Northbrook.
There were no exceedances of the 24-hour
primary standard of 150 ug/m’. The highest
24-hour average was recorded in Lyons
Township with a value of 92 ug/m compared
with a high 24-hour value of 106 ug/m’ i
Granite City in 2010.

Figure 3
Particulate Matter (PM, ) Annual Trends
(ug/m3)
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CARBON MONOXIDE

There were no exceedances of either the 1-
hour primary standard of 35 ppm or the 8-
hour primary standard of 9 ppm in 2011. The
highest 1-hour average was 3.3 ppm recorded
at Chicago Transit Authority. The highest 8-
hour average was 2.0 ppm recorded in
Maywood and Peoria.

Figure 5 shows the trend for the period 2002-
2011 for the statewide average of the 1-hour
and 8-hour high CO values. The overall trend
for both averages is downward. The statewide
average of the l-hour high was 2.3 ppm in
2011 compared with 2.5 ppm in 2010. The
statewide average for the 8-hour high was 1.5
ppm in 2011 compared with 1.5 ppm in 2010.

Figure 5
Carbon Monoxide Trends (ppm)
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SULFUR DIOXIDE

There were 42 exceedances of the new 1-hour
primary standard of 75 ppb in 2011 compared
with 50 exceedances in 2010. There were no
exceedances of the 3-hour secondary standard
of 500 ppb in 2011. The annual and 24-hour
primary standards were revoked by USEPA in

2010. The highest 1-hour average was 262
ppb recorded in Pekin compared with 331 ppb
in Pekin in 2010. The statewide average of the
I-hour high in 2011 was 63 ppb. This
compares with 75 ppb in 2010 and 81 ppb in
2009. The highest 3-hour average of 176 ppb
was recorded in Pekin in 2011 compared with
223 ppb in Pekin in 2010. There were two
sites over the primary 1-hr standard of 75 ppb
for the 2009-2011 period compared to four
sites for the 2008-2010 period (Table B17).

Figure 6
Sulfur Dioxide 24-Hour Trends
(ppb)
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Figure 6 shows the statewide trend for the
maximum 24-hour averages for the period
2002-2011. The 24-hour average trend has
been overall downward; however a greater
degree of year-to-year fluctuations have
occurred. The statewide average for 2011
was 15 ppb compared with the 2010 average
of 15 ppb. Statewide 1-hour average
maximums have also declined. The 2011
average was 63 ppb compared to 75 ppb in
2010.
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NITROGEN DIOXIDE

There were no violations of the annual
primary standard of 53 ppb recorded in
Mlinois during 2011. The highest annual
average of 23 ppb was recorded at Schiller
Park. The Statewide average for 2011 was 16
ppb compared with 18 ppb in 2010 and 19
ppb in 2009. There were no violations of the
new 1-hour primary standard in 2011 as well.
This compares to zero violations in 2010.
There were no sites over the 1-hour primary
standard of 100 ppb for the 2009-2011 period
compared to zero sites for the 2008-2010
period (Table B20).

One site operated only during part of the
ozone season as PAMS. Figure 7 depicts the
trend of statewide averages from 2002-2011.
The trend has been generally stable for the
period ranging from 16 ppb to 24 ppb. There
have been no violations of the annual standard
since 1980.

Figure 7
Nitrogen Dioxide Annual Trend
(ppm)
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LEAD

Perhaps the greatest success story in
controlling criteria pollutants is lead. As a
direct result of the Federal Motor Vehicle
Control Program which has required the use
of unleaded gas in automobiles since 1975,

12

lead levels have decreased by more than 90
percent statewide. Based on new health
studies the lead standard was revised in 2008
from a quarterly mean of 1.5 ug/m’ to a
rollin ng 3-month maximum mean of 0.15
ug/m’.

There were no violations of the former
quarterly lead standard of 1.5 ug/m3. There
were three violations of the new rolling 3-
month maximum mean standard for the 2009
to 2011 period. Violoations were recorded at
Granite City - 15th & Madison with a value of
0.42 ug/m’, Chicago Perez with a value of
0.29 ug/m’ and Decatur Mueller with a value
of 020 ug/m’. This compares with a
statewide hlgh of 0 42 ug/m’ for 2008 to 2010
at Granite City 15™ & Madison.

Figure 8
Lead Maximum 3-Month Trend (ug/m3)
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Figure 8 shows the trend of the statewide
non-source maximum monthly averages from
2002-2011. The chart shows a general flat
trend of ambient lead levels over the last
several years. In 2010, several source
oriented monitors were installed and one non-
source monitor was discontinued. Currently,
not enough data exists for the source oriented
sites to establish a trend. However, the
statewide average for all sites was 0.08 ug/m
in 2011 compared to 0.12 ug/m” in 2010.
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FILTER ANALYSIS RESULTS

The TSP samples analyzed, in addition to
lead, for specific metals, sulfates and nitrates.
Several of the metals analyzed (arsenic,
beryllium, cadmium, chromium, manganese,
and nickel) have known toxic properties.
Other metals such as iron can be used as
tracers to help identify sources of high
particulate values. Sulfates and nitrates are
precursors of acid precipitation/deposition
and add to the understanding of this inter-
regional problem. They are also important
constituents of the PM, s values. There are
currently no State or Federal ambient air
quality standards for these parameters.

The areas with the highest metals
concentrations in Illinois are generally the
heavy industrialized areas of the Metro-East
(Granite City and East St. Louis) and South
Chicago, especially for iron and manganese.
The hlghest 24-hour average for arsenic was
0.464 ug/m’ measured in Granite Clty The
highest annual average of 0.011 ug/m’ was
also recorded at Granite City. There were no
measurable beryllium 24-hour averages
recorded statewide. Chicago Perez recorded
the highest cadmium concentrations with a
maximum 24-hour average of 0.022 ug/m3
The highest annual average of 0.002 ug/m’
was also recorded at Chicago - Washington.
The hlghest 24-hour chromium average was
0.092 ug/m’ recorded at Maywood. Maywood
had the highest annual average at 0.023
ug/m’>.  The highest iron and manganese
values were recorded in South Chicago and
the high traffic areas of Maywood. The
highest 24-hour average for nickel was
recorded at Maywood with a value of 0.016
ug/m®. The highest annual average was 1n
Maywood with an average of 0.008 ug/m’.

For nitrates, the highest 24-hour average was
34.0 ug/m recorded at Chicago -
Washmgton The highest annual average was
4.1 ug/m’ recorded at Maywood, Cermak and
Chicago — Washington. For sulfates, the
highest 24-hour average was 17.7 ug/m3
recorded at Maywood. The highest annual
average was 7.5 ug/m’ at Chicago -
Washington. In general, metals, nitrate and

sulfate values were slightly higher in 2011
than in 2010.

TOXIC COMPOUNDS

Sampling for toxic compounds other than
metals (see Filter Analysis Section) was
conducted at Northbrook and Schiller Park.
Most compounds were below the method
detection limits. The highest compounds
were toluene, mercury, benzene, acrolein and
formaldehyde.

PM, 5 SPECIATION

PM, 5 samples are also analyzed for numerous
constituents at 5 sites. The major constituents
(inorganic elements, ammonium, nitrate,
sulfate, elemental and organic carbon) are
listed in Table B26. In general,
approximately 62% is ammonium nitrate and
ammonium sulfate, 32% 1is elemental and
organic carbon and 6% is inorganic elements.

13



Statewide Air Monitoring Site Locations

ID NAME

1 Quincy John Wood Community College
2 Champaign

3 Thomasboro

4 Bondville SWS Climate Station

5 Alsip Village Garage

6 Chicago Washington H.S.

7 Chicago Cermak Pump Station

8 Chicago South Water Filtration Plant
9 Chicago Mayfair Pump Station

10 Chicago Springfield Pump Station
11 Chicago CT A Building

12 Chicago University of Chicago

13 Chicago Jardine Water Plant

14 Chicago Comm ED

15 Perez Elementary School

16 Chicago Taft H.S.

17 Lyons Township Village Hall

18 Lemont [EPA Trailer

19 Blue Island Eisenhower H.S.

20 Schiller Park IEPA Trailer

21 Summit Graves Elementary School
22 Cicero IEPA Trailer

23 Des Plaines Regional Office Building
24 Northbrook Water Plant

25 Maywood 1500 Maybrook Drive Platform
26 Maywood Comm ED Maintenance
27 Cicero Liberty School

28 Maywood 4th District Court Building
29 Evanston Water Pumping Station
30 Naperville City Hall

31 Lisle Morton Arboretum

32 Effingham Central Junior H.S.

33 Knight Prairic Township

34 Jerseyville Illini Junior H.S.

35 Elgin McKinley School

36 Elgin Larsen Junior H.S.

37 Aurora Health Department

38 Zion Camp Logan

39 Oglesby IEPA Trailer

40 Cary Grove H.S.

41 Normal ISU Physical Plant

42 Decatur IEPA Trailer

43 Decatur Mueller

44 Nilwood IEPA Trailer

45 Alton Clara Barton Elementary School
46 Granite City Air Products

47 Granite City Gateway Medical

48 Granite City Fire Station 1

49 Maryville Southwest Cable TV

50 South Roxana Grade School

51 Edwardsville RAPS Trailer

52 Alton SIU Dental Clinic

53 Wood River Water Treatment Plant
54 Peoria Fire Station 8

55 Peoria Commercial Building

56 Peoria City Office Building

57 Bartonville Pump Station

58 Mapleton Caterpillar Plant

59 Peoria Heights H.S.

60 Houston Baldwin Site 2 - IEPA Trailer
61 Rock Island Arsenal

62 East St. Louis RAPS Trailer

63 Springfield Sewage Treatment Plant
64 Springfield Federal Building

65 Springfield Illinois Agriculture Building
66 Springfield Illinois Building

67 Pekin Fire Station 3

68 Mount Carmel Division Street

69 Sterling Sauk Medical Clinic

70 Joliet Pershing Elementary School
71 Braidwood Comm ED Maintenance
72 Rockford City Hall

73 Rockford Winnebago County Health Department
74 Rockford J. Rubin and Company
75 Loves Park Maple Elementary School

34
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EXHIBIT 4

USEPA DOCKET QA-OAR-2012-0233

Ameren Comment in Docket QA-OAR-2012-0233


















01/17/2008

10/02/2008
11/08/2008
04/26/2008
04/07/2008
01/17/2008
04/12/2008
04/26/2008
04/12/2008
04/26/2008

12/02/2008

03/25/2008
04/26/2008
11/07/2008
12/28/2008
04/26/2008
04/26/2008
05/04/2008
12/28/2008
11/10/2008
06/28/2008
03/26/2008
04/12/2008
06/28/2008
10/02/2008
05/02/2008
11/08/2008

21:00

15:00
9:00
5:00

11:00

16:00
1:00

10:00
6:00
7:00

2:00

14:00
11:00
18:00
5:00
12:00
9:00
16:00
8:00
12:00
16:00
12:00
3:00
11:00
16:00
19:00
4:00
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100
97
96
95
90

90
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87
86
85
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80
80
80
79
78
77
77
77
77
76
76
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14

20
14
14
15
16
15
16
15
20

~J

22
15
13

18
15

15
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11
10

10
13
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260
280
270
270
290
270
260
260
280
250
260
260
260
260
260
260
250
230
270
240
260
260

290
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250
250
280
250
260





















10/20/2010
11/13/2010
11/30/2010
11/26/2010
11/30/2010
11/26/2010
04/15/2010
10/20/2010
11/30/2010
11/14/2010
11/13/2010
10/14/2010
03/11/2010
11/26/2010
04/15/2010
06/19/2010
11/13/2010
02/19/2010
11/30/2010

11/30/2010
11/30/2010
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09/12/2010
04/21/2010
03/19/2010
10/14/2010
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07/28/2010
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05/09/2010
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11/13/2010
12/31/2010
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21:00
11:00
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11:00
2:00

14:00
15:00
13:00
15:00
12:00
13:00
14:00
12:00
13:00
12:00
12:00
13:00
12:00
11:00

6:00

17:00
23:00

145
144
144
138
137
134
134
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125
122
122
120
117
116
116
115
114
114
114

114
113

111
111
110
109
108
108
108
107
107
106
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104
104
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102

102
99

17
21
13
10
16

16

16
10
20
13

13
15

13

15
11
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20
14
15
17
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14
14
15
21
13
15
13
13

14
13
11
11
13
17
20
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250
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230
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190
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250
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210
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290
260
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EXHIBITS

MPS GROUP 2012 EMISSION DATA






























EXHIBIT 6

MPS GROUP INFORMATION
(8104.204(b))

General Information Responsive to 35 Ill. Adm. Code 104.204(b): Addresses; Boiler and Sizes;
Pollution Control Equipment; SO, Emissions; Permits.



Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other

Equipment? relevant information?

Coffeen Energy Center (I.D. No. 135803AAA)

134 CIPS Lane Unit 1 Unit 2 OFA’® 2012 SO, State Operating Permits:

Coffeen, Illinois SCR? emission rate =

Montgomery Nominal 3,282 | nominal 5,544 | ESP® with 0.004 Ib/MMBtu | February 13, 2004

County mmBtu/hr mmBtu/hr FGC® App. No. 73020002
FGD’ 2012 SO, mass Unit 1

(1965) (1972) Mercury emissions = 103

Controls tons February 13, 2004

App. No. 73020001
Unit 2

L All units unless otherwise indicated.

2 Note that listed here are construction permit issued in or after 2005 through the present and that during this period, Ameren has been issued other
construction permits for projects not pertinent to this request for variance.

% Overfire Air

* Selective Catalytic Reduction

® Electrostatic Precipitator

® Flue Gas Conditioning

" Flue Gas Desulfurization (scrubber)
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address

Boilers and Sizes

Pollution
Control
Equipment!

SO, Emissions in
Rate and TPY

Permits issued, issuance dates,
application numbers, and any other
relevant information?

Coffeen Energy Center (I.D. No. 135803AAA)

Construction Permits:

December 21, 2007
App. No. 07090069
New ESP for Unit 2

December 15, 2006; revised October
23, 2007

App. No. 06090019

New FGD for Unit 1 and Unit 2

June 22, 2009

App. No. 06090019

Revised WFGD System — Limestone
Handling

June 22, 2011

App. No. 11060016

Fuel Additives System for Unit 1 and
Unit 2

March 2, 2012; revised March 21, 2013
App. No. 12020019

Temporary Mercury Re-Emission
Reduction System

Exhibit 6 - 2




Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address

Boilers and Sizes

Pollution
Control
Equipment!

SO, Emissions in
Rate and TPY

Permits issued, issuance dates,
application numbers, and any other
relevant information?

Coffeen Energy Center (I.D. No. 135803AAA)

October 30, 2012

App No 12070042

Permanent Steag Mercury Control
System

CAAPP Permit;

September 29, 2005

App. No. 95090009

Appealed November 3, 2005
(PCB 06-064)

Stayed February 16, 2006

Partial Stay September 20, 2012
Reissued permit with partial stay
September 20, 2012; expiration
September 20, 2017
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Exhibit 6

Ameren MPS Group Information
(8 104.204(b))

Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other

Equipment? relevant information?

Duck Creek Energy Center (1.D. No. 057801AAA)

17751 North Unit 1 LNB® 2012 SO, State Operating Permit:

CILCO Road SCR emission rate =

Canton, Illinois Nominal 3,713 mmBtu/hr ESP 0.02 Ib/MMBtu November 13, 1995

Fulton County FGD App. No. 78020006

(1976) Mercury 2012 SO, mass

Controls emissions = 296 Construction Permits:

tons

November 22, 2006; revised May 23,
2008

App. No. 06070049

New WFGD? system

February 16, 2007
App. No. 06070048
Boiler project; New ESP

May 7, 2007; revised January 31, 2008
App. No. 07030025
Pilot Air Quality Control System

8 Low NOx Burner

® Wet FGD
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment? relevant information?
Duck Creek Energy Center (1.D. No. 057801AAA)

August 15, 2011

App. No. 11080047

Canton Fuels Company Reduced
Emission Fuel (REF) Production
Facility

May 8, 2013

App. No. 13040048

Pilot Testing of Fuel Additives

CAAPP Permit;

September 29, 2005

App. No. 95070025
Appealed November 3, 2005
(PCB 06-066)

Stayed February 16, 2006
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address Boilers and Sizes Pollution SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment’ relevant information?
E.D. Edwards Energy Center (1.D. No. 143805AAG)
7800 South Unit 1 Unit 2 Unit 3 LNB 2012 SO, State Operating Permit:
CILCO Lane ESP with emission rate =
Bartonville, Nominal | Nominal | Nominal | FGC 0.53 Ib/MMBLtu July 1, 2004
Ilinois 1,523 3,321 4,594 App. No. 73010724
Peoria County mmBtu/hr | mmBtu/hr | mmBtu/hr | OFA on Unit | 2012 SO, mass _ _
2 emissions = Construction Permits:
(1960) (1968 (1972) 11,803 tons
New LNB March 9, 2007
and OFA + App. No. 07030026
SCR on Unit LNB and OFA for Unit 3
3
August 24, 2008
Sorbent App. No. 08080029
Injection LNB and OFA for Unit 2

September 9, 2009

App. No. 08100002

Sorbent Injection System for Units 1,
2,3

March 30, 2011

App. No. 11030003

Pilot System for HBr injection
(Mercury Control) for Unit 3
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address

Boilers and Sizes

Pollution
Control
Equipment

SO, Emissions in
Rate and TPY

Permits issued, issuance dates,
application numbers, and any other
relevant information?

E.D. Edwards Energy Center (1.D. No. 143805AAG)

CAAPP Permit:

September 29, 2005

App. No. 95070026
Appealed November 3, 2005
(PCB 06-067)

Stayed February 16, 2006

Exhibit 6 - 7




Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address Boilers and Sizes Pollution SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment’ relevant information?
Hutsonville Energy Center (1.D. No. 033801AAA)
15142 East 1900 | Unit 5 Unit 6 ESP 2012 SO, State Operating Permit:
Ave. emission rate =
Hutsonville, Nominal 695 Nominal 695 0.00 Ib/MMBtu February 17, 2005
Ilinois mmBtu/hr mmBtu/hr App. No. 73020017
Crawford County 2012 SO, mass Unit 5
(1952) (1953) emissions = 0 tons

February 17, 2005
App. No. 73020018
Unit 6

Construction Permits:

May 14, 2006

App. No. 06040014

Pilot Evaluation of Fuel Additives for
SO, and mercury control

April 3, 2008

App. No. 08030017

Pilot Evaluation of Water Injection for
PM Control on Unit 5
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address

Boilers and Sizes

Pollution
Control
Equipment

SO, Emissions in
Rate and TPY

Permits issued, issuance dates,
application numbers, and any other
relevant information?

Hutsonville Energy

Center (1.D. No. 033801AAA)

August 18, 2008
App. No. 08080015
Pilot OFA Evaluation for Units 5 and 6

CAAPP Permit;

September 29, 2005

App. No. 95080105
Appealed November 3, 2005
(PCB 06-070)

Stayed February 16, 2006
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment? relevant information?
Joppa Energy Center (I1.D. No. 127855AAC)
2100 Portland Units 1-6 ESP 2012 SO, State Operating Permit:
Road emission rate =
Joppa, Illinois Nominal 1,800 mmBtu/hr each OFA on 0.48 Ib/MMBtu June 7, 2005
Massac County Units 1, 3, App. No. 73010757
(Units 1 and 2 1953) 4,5and6 | 2012 SO, mass
emissions = Construction Permits:
(Units 3 and 4 1954) Sorbent 16,991 tons
Injection March 3, 2005

(Units 5 and 6 1955)

App. No. 05020008
OFA system for Unit 6

December 5, 2005
App. No. 05020011
OFA system for Unit 5

November 30, 2006
App. No. 0600057
OFA system for Unit 3

October 24, 2007
App. No. 07090035
OFA system for Unit 1
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Exhibit 6

Ameren MPS Group Information
(8 104.204(b))

Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment? relevant information?
Joppa Energy Center (I.D. No. 127855AAC)

October 31, 2008

App. No. 08100052
OFA system for Unit 4
March 31, 2006

App. No. 06020085

Pilot for Mercury Control

December 5, 2006; revised October 30,
2007 and August 27, 2008

App. No. 06110002

Pilot for Mercury Control

July 18, 2008; revised December 1,
2009

App. No. 08020070

Sorbent Injection System

October 20, 2008; revised April 21,
2009

App. No. 08090057

Pilot for SNCR for NOx Control for
Unit 3
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Exhibit 6
Ameren MPS Group Information
(8 104.204(b))

Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment? relevant information?

Joppa Energy Center (I.D. No. 127855AAC)

April 28, 2010

App. No. 11060053

Pilot for Injection System for SO,
Control

June 30, 2011; revised February 24,
2012

App. No. 11060053

Additives Injection System

CAAPP Permit:

September 29, 2005

App. No. 95090120
Appealed November 3, 2005
(PCB 06-065)

Stayed February 16, 2006
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment’ relevant information®
Meredosia Energy Center (1.D. No. 137805AAA)
800 South Units 1 Units 3 Unit 5 ESP 2012 SO, State Operating Permits:
Washington Street | and 2 and 4 emission rate =
Meredosia, 1llinois FGC on 0.0 Ib/MMBtu May 22, 1996
Morgan County Nominal | Nominal | Nominal | Units 1-4 App. No. 73020005
505 505 2,784 2012 SO, mass Unit 1
mmBtu/hr | mmBtu/hr | mmBtu/hr | LNB, FGC | emissions = 0 tons
and Sorbent May 22, 1996
each each (1957) Injection on App. No. 73020009
Unit 5 Unit 2
(1945) (1946)
May 22, 1996
App. No. 73020008
Unit 3
May 22, 1996
App. No. 73020006
Unit 4
July 23, 2003
App. No. 73020007
Unit 5

Exhibit 6 - 13




Exhibit 6

Ameren MPS Group Information

(8 104.204(b))
Address Boilers and Sizes Pollution | SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment relevant information®

Meredosia Energy Center (1.D. No. 137805AAA)

Construction Permits:

July 17, 2008

App. No. 08050025
Sorbent Activation Process
Demonstration Project

February 15, 2007
App. No. 06120072
FGC System for Boilers 1, 2, 3and 4

December 1, 2009

App. No. 08070022

Sorbent Injection System for Unit
3/Boiler 5

August 24, 2009

App. No. 09080018

Low NOx Burners and OFA System
for Boiler 5
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address

Boilers and Sizes

Pollution
Control
Equipment

SO, Emissions in
Rate and TPY

Permits issued, issuance dates,
application numbers, and any other
relevant information?

Meredosia Energy Center (1.D. No. 137805AAA)

CAAPP Permit:

September 29, 2005

App. No. 95090010
Appealed November 3, 2005
(PCB 06-069)

Stayed February 16, 2006
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address Boilers and Sizes Pollution SO, Emissions in Permits issued, issuance dates,
Control Rate and TPY application numbers, and any other
Equipment’ relevant information?
Newton Energy Center (1.D. No. 079808AAA)
6725 North 500" Unit 1 Unit 2 LNB 2012 SO, State Operating Permits:
Street OFA emission rate =
Newton, lllinois | Nominal 5,500 | Nominal 5,500 | ESP with 0.59 Io/MMBtu | July 30, 1998
mmBtu/hr mmBtu/hr FGC App. No. 78080036
Sorbent 2012 SO, mass Unit 1
(1972) (1975) Injection emissions =
16,520 tons June 29, 2001

App. No. 83020010
Unit 2

Construction Permits:

June 8, 2009

App. No. 09050032

Pilot Evaluation of Fuel Additives for
Mercury Control

December 1, 2009

App. No. 08010049

Sorbent Injection Systems for Units 1
and 2
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address

Boilers and Sizes

Pollution
Control
Equipment

SO, Emissions in
Rate and TPY

Permits issued, issuance dates,
application numbers, and any other
relevant information?

Newton Energy Center (1.D. No. 079808AAA)

December 20, 2010

App. No. 10070051

Flue Gas Desulfurization (FGD)
Systems for Unit 1 and Unit 2

February 25, 2011

App. No. 08010049

Revised Sorbent Injection System and
Alternative Control Technology for Hg
Control for Unit 1

June 30, 2011

App. No. 11060023

Additive Injection System for Mercury
Control on Unit 2

July 28, 2011
App. No. 11070007
Fuel Additives System for Unit 1

November 28, 2011
App. No. 11070007
Fuel Additives for Unit 1 and Unit 2
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Exhibit 6

Ameren MPS Group Information

(§ 104.204(b))

Address

Boilers and Sizes

Pollution
Control
Equipment

SO, Emissions in
Rate and TPY

Permits issued, issuance dates,
application numbers, and any other
relevant information?

Newton Energy Center (1.D. No. 079808AAA)

CAAPP Permit:

September 29, 2005

App. No. 95090066
Appealed November 3, 2005
(PCB 06-068)

Stayed February 16, 2006
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EXHIBIT 7

ECONOMIC IMPACT: DEVELOPMENT STRATEGIES MEMORANDA

Five Memoranda Providing Economic Data and Analysis Specific to the five operating Energy
Centers in the Ameren MPS Group.



DEVELOPMENT STRATEGIES®

guiding effective decisions in
real estate, community, and economic development

Memorandum

To: Daniel P. Thompson, Vice President, Illinois Power Holdings, LL.C

From: Robert Lewis, Brian Licati, and Yash Yedavalli

Date:  July 12,2013

Re: Economic Impacts of Coffeen Energy Center of Illinois and Surrounding Labor Market Area

In April, 2012, Development Strategies (DS) was commissioned by Ameren Energy Resources Corporation (AER)
to conduct an independent analysis of the economic impact that the operations of AER’s Coffeen Energy Center
(Montgomery County) have on the Illinois economy and on its respective multi-county economic region. Devel-
opment Strategies has since been commissioned by Illinois Power Holdings to update this analysis with the latest
available data as of July, 2013, from both AER/Ameren Setvices and appropriate state and federal economic data
sources. Development Strategies is pleased to submit this analysis of the direct and indirect economic impacts for
this facility.

Direct economic impacts are the estimated dollars spent by AER at and in operational support of the energy cen-
ter facility. For the purpose of this analysis, spending includes capital expenditures, non-payroll operations expendi-
tures, and salaries paid to employees.

There are 162 total jobs at the Coffeen Energy Center, 161 of whom live in Illinois. We determined which counties
in the “region” of the energy center are home to a large majority of those employees and this determined the facili-
ty’s primary economic impact region for our impact analysis. We then calculated economic impacts within that im-
pact region. Four Illinois counties make up the primary economic impact region in the case of Cotfeen, which is
home to 113 of its 162 employees. See accompanying map “AER: Coffeen Energy Center Labor Market Area” for
the local labor market area boundaries.

Indirect economic impacts measure the “ripple effect” of wages and expenditures associated with AER’s direct
spending. For instance, Coffeen employees who live in Illinois will spend a large proportion of their earnings within
the state of Illinois for housing and at local businesses such as retail stores, restaurants, mechanics, and others. Thus,
cach job at Coffeen will contribute to additional job support across many sectors in the community and, conse-
quently, the state of Illinois. Likewise, much of the non-labor operational spending by the energy center is initially
spent within the state, thus supporting additional income and jobs in the immediately surrounding counties and
throughout the state.

To calculate these indirect impacts, multiplier coefficients are applied to the direct impact dollars; these multipliers
also automatically take into account the amount of “leakage” from the local and state economies because some wag-
es and expenditures will be spent outside of the regions in which they are initiated. For this reason, multiplier coeffi-
cients are finite and, therefore, measureable.

METHODOLOGY

The analysis of the direct and indirect economic impacts of the Coffeen Energy Center relied on spending and
workforce information provided by AER, and on the U.S. Department of Commerce’s Regional Input-Output Mul-
tiplier System (RIMS-II). RIMS-1I provides multiplier coefficients for every county in the United States. These mul-
tipliers can also be aggregated for larger regions composed of counties, such as states and, in this case, the primary
economic impact region around the energy center. Multiplier coefficients for sub-county geographies are not availa-
ble. The multipliers are determined separately for, and are unique to, each county and region for key economic sec-
tors. The RIMS-II multipliers are updated annually by the Bureau of Economic Analysis (BEA).

10 South Broadway, Suite 1500 e St. Louis, Missouri 63102 e p 314.421.2800 \ WWW.DEVELOPMENT-STRATEGIES.COM



Memorandum on Economic Impacts of Coffeen Energy Center
July 12,2013

The economic impact analysis focuses on the multi-county region noted above and on the state as a whole. That is,
the Coffeen Energy Center has two economic impact tables associated with it: the state and its own primary eco-
nomic impact region. There are three principal multipliers for each sector:

e  Economic Output: This is defined as the total dollar change in the regional or state economy due to direct
expenditures by AER at the energy center. Economic output is a similar measure as the nation’s gross domestic
product but, unlike the GDP, it also includes all the intermediate values added during the production process.

e Earnings: The earnings multiplier measures the added household earnings for the regional and state labor
force trigeered by AER’s direct spending at the energy center.

e  Employment: This is defined as the added jobs in the county per $1,000,000 of direct spending by AER in
addition to the jobs at the energy center.!

Multipliers are provided for various economic sectors. The direct, non-labor, operational spending by AER at the
energy center falls within the Utilities sector; the employee earnings paid by AER fall within the Households sector;
and capital expenditures fall within the Construction sector. The RIMS-II multipliers for the selected regions are
summarized below. To calculate the indirect economic impacts:

e The cwnstruction multiplier coefficients for the state and region are applied to the apital expenditure figures of the
energy center,

e The wtilities multiplier coefficients for the state and region are applied to the gperational expenditnures of the energy
center, and

e The households multiplier coetficients for the state and region are applied to the emsployee compensation figures of the
energy center. Employee compensation is calculated by applying the average labor expenditure to the number
of workers who reside in the state and region. For the purposes of this analysis, employee compensation in-
cludes salary, benefits, and any other labor related costs; therefore, the average labor expenditure per employee
does not necessarily reflect the average wage.

e DS estimated a weighted fre/ multiplier based on the #ining (except oil and gas), truck transportation, and rail transporta-
tion multipliers. Approximately 20 percent of the fuel cost was for transportation; therefore, the fuel multiplier
was weighted accordingly.?

The respective direct and indirect impacts are then summed to calculate the total indirect impacts.

CONCLUSIONS

DS estimates that the Coffeen Energy Center has an economic impact on the Illinois economy and its primary eco-
nomic impact region as shown on the following tables. Each table summarizes AER’s direct spending at the Cof-
feen Energy Center (top line in the table), the multipliers for Illinois or the market area, the multiplier effects result-
ing from AER’s operational spending, and the total direct and indirect economic impacts generated.

" The multipliers derived from U.S. Department of Labor data, however, are based on 2008 economic activity and data. So the model used in
this report inflates the million dollars from 2008, or jobs per $1,081,940 in 2013 dollars, using the Consumer Price Index (CPI).

7A portion of AER’s coal comes from out-of-state sources, but since this study focuses on the impacts within the state of Illinois, only the
expenditures for Illinois-sourced coal were considered. The Coffeen Energy Center uses Illinois-sourced coal; therefore, the impacts of these
fuel expenditures were included in the state-wide analysis. A small portion of Coffeen’s Illinois-sourced coal comes from within its impact re-
glon; therefore, the fuel expenditures from Crown Mine in Macoupin County were considered for the economic impact region analysis.

DEVELOPMENT STRATEGIES 2



Memorandum on Economic Impacts of Coffeen Energy Center
July 12,2013

IMPACTS ON THE STATE OF ILLINOIS

Annual Economic Impact of AER's Coffeen Energy Center Operations on the State of lllinois

Annual Average in 2013 Dollars’

Capital Operating Employee

Fuel Expenditures Expenditures Expenditures Compensation 2 Total
Direct Spending $ 5,001,000 $ 128,878,000 $ 19,922,000 $ 16,336,000 $ 170,137,000
MULTIPLIERS
Output 2.2263 2.3293 1.5022 1.4416 2.1442
Household Earnings 0.5273 0.7145 0.2856 0.3968 0.6283
Employment® 10.5826 15.5885 4.6006 10.4217 13.6361
ADDED ECONOMIC IMPACT ON ILLINOIS
Output $ 11,134,000 $ 300,196,000 $ 29,927,000 $ 23,550,000 $ 364,807,000
Household Earnings $ 2,637,000 $ 92,083,000 $ 5,690,000 $ 6,482,000 $ 106,892,000
Indirect Jobs Held by lllinois Residents 50 2,010 90 170 2,320
TOTAL ECONOMIC IMPACT ON ILLINOIS
Output (Total Economic Activity) $ 534,944,000
Household Earnings $ 123,228,000
Direct Jobs at Coffeen Energy Center (lllinois residents) 161
Total Direct and Indirect Jobs at Coffeen Energy Center 2,481

* Actual operating data from 2008-2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.
2 Estimate based on number of employees who reside in lllinois (161 of 162) and overall average labor expenditure per employee.

°E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic data, the
employment multiplier presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs per $1,081,940.

The top of the table shows the direct expenditures by AER at the Coffeen Energy Center averaging approximately
$170.1 million per year from 2008 to 2012 in 2013 dollars. Employee compensation is an estimate based on the
number of Coffeen employees that live in Illinois (161 of 162). Additional results are discussed below:

e The $170.1 million spent by AER at Coffeen Energy Center triggered an additional $364.8 million in value add-
ed activity in Illinois, of which $106.9 million was household earnings that another supported 2,320 jobs.

e The estimated total output (economic activity) triggered by Coffeen Energy Center’s direct operations ($170.1
million) and the added multiplier effects ($364.8 million) were $534.9 million for the Illinois economy.

e Of that amount, Coffeen Energy Center’s operations triggered nearly $123.2 million in household earnings for
workers in llinois, including $16.3 million in direct compensation for employees and $106.9 million in added
earnings from the multiplier effects.

e In total, Coffeen Energy Center’s operations supported and annual average of 2,481 jobs for Illinois residents,
including 161 direct jobs and approximately 2,320 jobs added through the multiplier effects.

DEVELOPMENT STRATEGIES 3



Memorandum on Economic Impacts of Coffeen Energy Center
July 12,2013

IMPACTS ON THE MULTI-COUNTY REGION

Annual Economic Impact of AER's Coffeen Energy Center Operations on Labor Market Area

Annual Average in 2013 Dollars”

Capital Operating Employee

Fuel Expenditures Expenditures Expenditures Compensation 2 Total
Direct Spending $ 273,000 $ 128,878,000 $ 19,922,000 $ 11,466,000 $ 160,539,000
MULTIPLIERS
Output 1.4367 1.4958 1.3635 0.6683 1.4202
Household Earnings 0.3328 0.4634 0.2920 0.1711 0.4210
Employment® 5.6576 9.8700 3.8628 45419 8.7206
ADDED ECONOMIC IMPACT ON MARKET AREA
Output $ 392,000 $ 192,776,000 $ 27,164,000 $ 7,663,000 $ 227,995,000
Household Earnings $ 91,000 $ 59,722,000 $ 5,817,000 $ 1,962,000 $ 67,592,000
Indirect Jobs Held by Market Area Residents - 1,270 80 50 1,400
TOTAL ECONOMIC IMPACT ON MARKET AREA
Output (Total Economic Activity) $ 388,534,000
Household Earnings $ 79,058,000
Direct Jobs at Coffeen Energy Center (market area residents) 113
Total Direct and Indirect Jobs at Coffeen Energy Center 1,513

* Actual operating data from 2008 to 2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.
2 Estimate based on number of employees who reside in labor market area (113 of 162) and overall average labor expenditure per employee.

°E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic data, the employment
multiplier presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs per $1,081,940.

The top of the table shows that the direct expenditures by AER at the Coffeen Energy Center in the market area
averaged approximately $160.5 million per year from 2008 to 2012 in 2013 dollars. This is less than for the state as a
whole because employees outside of the market area are excluded. Employee compensation is an estimate based on
the number of Coffeen employees that live in the labor market area (113 of 162). Additional results are discussed
below:

e The $160.5 million spent by AER at Coffeen Energy Center triggered an additional $228.0 million in value add-
ed activity in the market area, of which $67.6 million was household earnings that supported 1,400 jobs. The
multipliers vary for different types of major expenditures shown at the top of the table.

e The estimated total output (economic activity) triggered by Coffeen Energy Center’s direct operations ($160.5
million) and the added multiplier effects ($228.0 million) were $388.5 million for the market area.

e Of that amount, Coffeen Energy Centet’s operations triggered nearly $79.1 million in household earnings for
other workers in the market area, including $11.5 million in direct compensation for employees and $79.1 mil-
lion in added earnings from the multiplier effects.

e In total, Coffeen Energy Center’s operations supported an annual average of1,513 jobs for residents of the
market area, including 113 direct jobs and approximately 1,400 jobs added through the multiplier effects.
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DEVELOPMENT STRATEGIES®

guiding effective decisions in
real estate, community, and economic development

Memorandum

To: Daniel P. Thompson, Vice President, Illinois Power Holdings, LL.C

From: Robert Lewis, Brian Licati, and Yash Yedavalli

Date:  July 12,2013

Re: Economic Impacts of Duck Creek Energy Center of Illinois and Surrounding Labor Market Area

In April, 2012, Development Strategies (DS) was commissioned by Ameren Energy Resources Corporation (AER)
to conduct an independent analysis of the economic impact that the operations of AER’s Duck Creek Energy Cen-
ter (Jasper County) have on the Illinois economy and on its respective multi-county economic region. Development
Strategies has since been commissioned by Illinois Power Holdings to update this analysis with the latest available
data as of July, 2013, from both AER/Ameren Setvices and approptiate state and federal economic data sources.
Development Strategies is pleased to submit this analysis of the direct and indirect economic impacts for this facility.

Direct economic impacts are the estimated dollars spent by AER at and in operational support of the energy cen-
ter facility. For the purpose of this analysis, spending includes capital expenditures, non-payroll operations expendi-
tures, and salaries paid to employees.

There are 66 total jobs at the Duck Creek Energy Center, 65 of whom live in Illinois. We determined which coun-
ties in the “region” of the energy center are home to a large majority of those employees and this determined the
facility’s primary economic impact region for our impact analysis. We then calculated economic impacts within that
impact region. Three Illinois counties make up the primary economic impact region in the case of Duck Creek,
which is home to 52 of its 66 employees. See accompanying map “AER: Duck Creek Energy Center Labor Market
Area” for the local labor market area boundaries.

Indirect economic impacts measure the “ripple effect” of wages and expenditures associated with AER’s direct
spending. For instance, Duck Creek employees who live in Illinois will spend a large proportion of their earnings
within the state of Illinois for housing and at local businesses such as retail stores, restaurants, mechanics, and others.
Thus, each job at Duck Creek will contribute to additional job support across many sectors in the community and,
consequently, the state of Illinois. Likewise, much of the non-labor operational spending by the energy center is
initially spent within the state, thus supporting additional income and jobs in the immediately surrounding counties
and throughout the state.

To calculate these indirect impacts, multiplier coefficients are applied to the direct impact dollars; these multipliers
also automatically take into account the amount of “leakage” from the local and state economies because some wag-
es and expenditures will be spent outside of the regions in which they are initiated. For this reason, multiplier coeffi-
cients are finite and, therefore, measureable.

METHODOLOGY

The analysis of the direct and indirect economic impacts of the Duck Creek Energy Center relied on spending and
workforce information provided by AER, and on the U.S. Department of Commerce’s Regional Input-Output Mul-
tiplier System (RIMS-II). RIMS-II provides multiplier coefficients for every county in the United States. These mul-
tipliers can also be aggregated for larger regions composed of counties, such as states and, in this case, the primary
economic impact region around the energy center. Multiplier coefficients for sub-county geographies are not availa-
ble. The multipliers are determined separately for, and are unique to, each county and region for key economic sec-
tors. The RIMS-II multipliers are updated annually by the Bureau of Economic Analysis (BEA).
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Memorandum on Economic Impacts of Duck Creek Energy Center
July 12,2013

The economic impact analysis focuses on the multi-county region noted above and on the state as a whole. That is,
the Duck Creek Energy Center has two economic impact tables associated with it: the state and its own primary
economic impact region. There are three principal multipliers for each sector:

e Economic Output: This is defined as the total dollar change in the regional or state economy due to direct
expenditures by AER at the energy center. Economic output is a similar measure as the nation’s gross domestic
product but, unlike the GDP, it also includes all the intermediate values added during the production process.

e Earnings: The earnings multiplier measures the added household earnings for the regional and state labor
force trigeered by AER’s direct spending at the energy center.

e  Employment: This is defined as the added jobs in the county per $1,000,000 of direct spending by AER in
addition to the jobs at the energy center.!

Multipliers are provided for various economic sectors. The direct, non-labor, operational spending by AER at the
energy center falls within the Utilities sector; the employee earnings paid by AER fall within the Households sector;
and capital expenditures fall within the Construction sector. The RIMS-II multipliers for the selected regions are
summarized below. To calculate the indirect economic impacts:

e The cwnstruction multiplier coefficients for the state and region are applied to the apital expenditure figures of the
energy center,

e The wtilities multiplier coefficients for the state and region are applied to the gperational expenditnures of the energy
center, and

e The households multiplier coetficients for the state and region are applied to the emsployee compensation figures of the
energy center. Employee compensation is calculated by applying the average labor expenditure to the number
of workers who reside in the state and region. For the purposes of this analysis, employee compensation in-
cludes salary, benefits, and any other labor related costs; therefore, the average labor expenditure per employee
does not necessarily reflect the average wage.

e DS estimated a weighted fre/ multiplier based on the #ining (except oil and gas), truck transportation, and rail transporta-
tion multipliers. Approximately 20 percent of the fuel cost was for transportation; therefore, the fuel multiplier
was weighted accordingly.?

The respective direct and indirect impacts are then summed to calculate the total indirect impacts.

CONCLUSIONS

DS estimates that the Duck Creek Energy Center has an economic impact on the Illinois economy and its primary
economic impact region as shown on the following tables. Each table summarizes AER’s direct spending at the
Duck Creek Energy Center (top line in the table), the multipliers for Illinois or the market area, the multiplier effects
resulting from AER’s operational spending, and the total direct and indirect economic impacts generated.

" The multipliers derived from U.S. Department of Labor data, however, are based on 2008 economic activity and data. So the model used in
this report inflates the million dollars from 2008, or jobs per $1,081,940 in 2013 dollars, using the Consumer Price Index (CPI).

7A portion of AER’s coal comes from out-of-state sources, but since this study focuses on the impacts within the state of Illinois, only the
expenditures for Illinois-sourced coal were considered. The Duck Creek Energy Center uses Illinois-sourced coal; therefore, the impacts of
these fuel expenditures were included in the state-wide analysis. Duck Creek’s Illinois-sourced coal does not come from within its impact re-
gion; therefore, the fuel expenditures are not considered for the regional analysis.
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Memorandum on Economic Impacts of Duck Creek Energy Center
July 12,2013

IMPACTS ON THE STATE OF ILLINOIS

Annual Economic Impact of AER's Duck Creek Energy Center Operations on the State of lllinois

Annual Average in 2013 Dollars®

Capital Operating Employee

Fuel Expenditures Expenditures Expenditures Compensation 2 Total
Direct Spending $ 19,883,000 $ 59,091,000 $ 11,123,000 $ 7,666,000 97,763,000
MULTIPLIERS
Output 2.2263 2.3293 1.5022 1.4416 2.1446
Household Earnings 0.5273 0.7145 0.2856 0.3968 0.6027
Employment® 10.5826 15.5885 4.6006 10.4217 12.8883
ADDED ECONOMIC IMPACT ON ILLINOIS
Output $ 44,265,000 $ 137,641,000 $ 16,709,000 $ 11,051,000 209,666,000
Household Earnings $ 10,484,000 $ 42,221,000 $ 3,177,000 $ 3,042,000 58,924,000
Indirect Jobs Held by lllinois Residents 210 920 50 80 1,260
TOTAL ECONOMIC IMPACT ON ILLINOIS
Output (Total Economic Activity) 307,429,000
Household Earnings 66,590,000
Direct Jobs at Duck Creek Energy Center (lllinois residents) 65
Total Direct and Indirect Jobs at Duck Creek Energy Center 1,325

* Actual operating data from 2008-2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.

2 Estimate based on number of employees who reside in lllinois (65 of 66) and overall average labor expenditure per employee.

°E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic data, the
employment multipliers presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs per $1,081,940.

The top of the table shows the direct expenditures by AER at the Duck Creck Energy Center averaging approxi-
mately $97.8 million per year from 2008 to 2012 in 2013 dollars. Employee compensation is an estimate based on
the number of Duck Creek employees that live in Illinois (65 of 66). Additional results are discussed below:

e The $97.8 million spent by AER at Duck Creek Energy Center triggered an additional $209.7 million in value
added activity in Illinois, of which $58.9 million was household earnings that supported another 1,260 jobs.

e  The estimated total output (economic activity) triggered by Duck Creeck Energy Center’s direct operations
(897.8 million) and the added multiplier effects ($209.7 million) were $307.4 million for the Illinois economy.

e Of that amount, Duck Creek Energy Center’s operations triggered nearly $66.6 million in household earnings
for workers in Illinois, including $7.7 million in direct compensation for employees and $58.9 million in added

earnings from the multiplier effects.

e In total, Duck Creck Energy Center’s operations supported 1,325 jobs for Illinois residents, including 65 direct

jobs and approximately 1,260 jobs added through the multiplier effects.
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Memorandum on Economic Impacts of Duck Creek Energy Center

July 12,2013

IMPACTS ON THE MULTI-COUNTY REGION

Annual Economic Impact of AER's Duck Creek Energy Center Operations on Labor Market Area

Annual Average in 2013 Dollars®

Capital Operating Employee

Expenditures Expenditures Compensation 2 Total
Direct Spending $ 59,091,000 $ 11,123,000 $ 6,132,000 76,346,000
MULTIPLIERS
Output 1.613 1.218 0.813 1.491
Household Earnings 0.492 0.199 0.218 0.428
Employment® 10.758 2.847 6.219 9.300
ADDED ECONOMIC IMPACT ON MARKET AREA
Output $ 95,332,000 $ 13,542,000 $ 4,985,000 113,859,000
Household Earnings $ 29,096,000 $ 2,217,000 $ 1,337,000 32,650,000
Indirect Jobs Held by Market Area Residents 640 30 40 710
TOTAL ECONOMIC IMPACT ON MARKET AREA
Output (Total Economic Activity) 190,205,000
Household Earnings 38,782,000
Direct Jobs at Duck Creek Energy Center (market area residents) 52
Total Direct and Indirect Jobs at Duck Creek Energy Center 762

 Actual operating data from 2008 to 2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.

2 Estimate based on number of employees who reside in labor market area (52 of 66) and overall average labor expenditure per employee.

°E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic
data, the employment multiplier presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs

per $1,081,940.

The top of the table shows that the direct expenditures by AER at the Duck Creek Energy Center in the market area
averaged approximately $76.3 million per year from 2008 to 2012 in 2013 dollars. This is less than for the state as a
whole because employees outside of the market area are excluded. Employee compensation is an estimate based on
the number of Duck Creck employees that live in the labor market area (52 of 66). Additional results are discussed

below:

e The $76.3 million spent by AER at Duck Creek Energy Center triggered an additional $113.9 million in value
added activity in the market area, of which $32.7 million was household earnings that supported 710 jobs. The
multipliers vary for different types of major expenditures shown at the top of the table.

e  The estimated total output (economic activity) triggered by Duck Creeck Energy Center’s direct operations
(876.3 million) and the added multiplier effects ($113.9 million) were $190.2 million for the market area.

e Of that amount, Duck Creek Energy Center’s operations triggered nearly $38.8 million in household earnings
for other workers in the market area, including $6.1 million in direct compensation for employees and $32.7

million in added earnings from the multiplier effects.

e In total, Duck Creek Energy Center’s operations supported an annual average of 762 jobs for residents of the
market area, including 52 direct jobs and approximately 710 jobs added through the multiplier effects.
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DEVELOPMENT STRATEGIES®

guiding effective decisions in
real estate, community, and economic development

Memorandum

To: Daniel P. Thompson, Vice President, Illinois Power Holdings, LL.C

From: Robert Lewis, Brian Licati, and Yash Yedavalli

Date:  July 12,2013

Re: Economic Impacts of E.D. Edwards Energy Center of Illinois and Surrounding Labor Market Area

In April, 2012, Development Strategies (DS) was commissioned by Ameren Energy Resources Corporation (AER)
to conduct an independent analysis of the economic impact that the operations of AER’s E.D. Edwards Energy
Center (Peoria County) have on the Illinois economy and on its respective multi-county economic region. Devel-
opment Strategies has since been commissioned by Illinois Power Holdings to update this analysis with the latest
available data as of July, 2013, from both AER/Ameren Setvices and appropriate state and federal economic data
sources. Development Strategies is pleased to submit this analysis of the direct and indirect economic impacts for
this facility.

Direct economic impacts are the estimated dollars spent by AER at and in operational support of the energy cen-
ter facility. For the purpose of this analysis, spending includes capital expenditures, non-payroll operations expendi-
tures, and salaries paid to employees.

There are 111 total jobs at the E.D. Edwards Energy Center, all of whom live in Illinois. We determined which
counties in the “region” of the energy center are home to a large majority of those employees and this determined
the facility’s primary economic impact region for our impact analysis. We then calculated economic impacts within
that impact region. Three Illinois counties make up the primary economic impact region in the case of Edwards,
which is home to 95 of its 111 employees. See accompanying map “AER: E.D. Edwards Energy Center Labor
Market Area” for the local labor market area boundaries.

Indirect economic impacts measure the “ripple effect” of wages and expenditures associated with AER’s direct
spending. For instance, Edwards employees who live in Illinois will spend a large proportion of their earnings with-
in the state of Illinois for housing and at local businesses such as retail stores, restaurants, mechanics, and others.
Thus, each job at Edwards will contribute to additional job support across many sectors in the community and, con-
sequently, the state of Illinois. Likewise, much of the non-labor operational spending by the energy center is initially
spent within the state, thus supporting additional income and jobs in the immediately surrounding counties and
throughout the state.

To calculate these indirect impacts, multiplier coefficients are applied to the direct impact dollars; these multipliers
also automatically take into account the amount of “leakage” from the local and state economies because some wag-
es and expenditures will be spent outside of the regions in which they are initiated. For this reason, multiplier coeffi-
cients are finite and, therefore, measureable.

METHODOLOGY

The analysis of the direct and indirect economic impacts of the E.D. Edwards Energy Center relied on spending and
workforce information provided by AER, and on the U.S. Department of Commerce’s Regional Input-Output Mul-
tiplier System (RIMS-II). RIMS-1I provides multiplier coefficients for every county in the United States. These mul-
tipliers can also be aggregated for larger regions composed of counties, such as states and, in this case, the primary
economic impact region around the energy center. Multiplier coefficients for sub-county geographies are not availa-
ble. The multipliers are determined separately for, and are unique to, each county and region for key economic sec-
tors. The RIMS-II multipliers are updated annually by the Bureau of Economic Analysis (BEA).
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Memorandum on Economic Impacts of E.D. Edwards Energy Center
July 12,2013

The economic impact analysis focuses on the multi-county region noted above and on the state as a whole. That is,
the E.D. Edwards Energy Center has two economic impact tables associated with it: the state and its own primary
economic impact region. There are three principal multipliers for each sector:

e  Economic Output: This is defined as the total dollar change in the regional or state economy due to direct
expenditures by AER at the energy center. Economic output is a similar measure as the nation’s gross domestic
product but, unlike the GDP, it also includes all the intermediate values added during the production process.

e Earnings: The earnings multiplier measures the added household earnings for the regional and state labor
force trigeered by AER’s direct spending at the energy center.

e  Employment: This is defined as the added jobs in the county per $1,000,000 of direct spending by AER in
addition to the jobs at the energy center.!

Multipliers are provided for various economic sectors. The direct, non-labor, operational spending by AER at the
energy center falls within the Utilities sector; the employee earnings paid by AER fall within the Households sector;
and capital expenditures fall within the Construction sector. The RIMS-II multipliers for the selected regions are
summarized below. To calculate the indirect economic impacts:

e The cwnstruction multiplier coefficients for the state and region are applied to the apital expenditure figures of the
energy center,

e The wtilities multiplier coefficients for the state and region are applied to the gperational expenditnures of the energy
center, and

e The households multiplier coetficients for the state and region are applied to the emsployee compensation figures of the
energy center. Employee compensation is calculated by applying the average labor expenditure to the number
of workers who reside in the state and region. For the purposes of this analysis, employee compensation in-
cludes salary, benefits, and any other labor related costs; therefore, the average labor expenditure per employee
does not necessarily reflect the average wage.

The respective direct and indirect impacts are then summed to calculate the total indirect impacts.

Note: Fuel expenditures for coal were not considered for this analysis. AER’s coal comes from in-state and out-of-
state sources. In the case of Edwards Energy Center, all of its coal comes from out-of-state sources. Since this
study focuses on the impacts within the state of Illinois, only the expenditures for Illinois-sourced coal should be
considered. Though a small portion of Edwards’s fuel expenditures likely occur within Illinois (e.g. transportation
costs), the vast majority of these expenditures occur outside of Illinois; therefore, we are uncomfortable assuming
that the standard RIMS-1I multipliers account for this scale of immediate leakage. Including fuel expenditures in this
analysis, therefore, could overstate the local and statewide impacts.

CONCLUSIONS

DS estimates that the Edwards Energy Center has an economic impact on the Illinois economy and its ptimary eco-
nomic impact region as shown on the following tables. Each table summarizes AER’s direct spending at the Ed-
wards Energy Center (top line in the table), the multipliers for Illinois or the market area, the multiplier effects result-
ing from AER’s operational spending, and the total direct and indirect economic impacts generated.

"The multipliers derived from U.S. Department of Labor data, however, are based on 2008 economic activity and data. So the model used in
this report inflates the million dollars from 2008, or jobs per $1,081,940 in 2013 dollars, using the Consumer Price Index (CPI).

DEVELOPMENT STRATEGIES 2



Memorandum on Economic Impacts of E.D. Edwards Energy Center
July 12,2013

IMPACTS ON THE STATE OF ILLINOIS

Annual Economic Impact of AER's Edwards Energy Center Operations on the State of lllinois

Annual Average in 2013 Dollars®

Capital Operating Employee

Expenditures Expenditures Compensation 2 Total
Direct Spending $ 12,864,000 $ 14,488,000 $ 11,893,000 $ 39,245,000
MULTIPLIERS
Output 2.3293 1.5022 1.4416 1.7549
Household Earnings 0.7145 0.2856 0.3968 0.4599
Employment® 14.4079 4.2522 9.6324 9.1731
ADDED ECONOMIC IMPACT ON ILLINOIS
Output $ 29,964,000 $ 21,764,000 $ 17,145,000 $ 68,873,000
Household Earnings $ 9,191,000 $ 4,138,000 $ 4,719,000 $ 18,048,000
Indirect Jobs Held by lllinois Residents 190 60 110 360
TOTAL ECONOMIC IMPACT ON ILLINOIS
Output (Total Economic Activity) $ 108,118,000
Household Earnings $ 29,941,000
Direct Jobs at Edwards Energy Center (lllinois residents) 111
Total Direct and Indirect Jobs at Edwards Energy Center 471

* Actual operating data from 2008-2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.
2 All of the employees at Edwards Energy Center live in the state of lllinois (111 total).

°E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic
data, the employment multipliers presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs
per $1,081,940.

The top of the table shows the direct expenditures by AER at the E.D. Edwards Energy Center averaging approxi-
mately $39.2 million per year from 2008 to 2012 in 2013 dollars. Employee compensation is the total labor cost at
the energy center since all of the employees live in Illinois. Additional results are discussed below:

e The $39.2 million spent by AER at E.D. Edwards Energy Center triggered an additional $68.9 million in value
added activity in Illinois, of which $18.0 million was household earnings that another supported 360 jobs.

e The estimated total output (economic activity) triggered by E.D. Edwards Energy Center’s direct operations
(839.2million) and the added multiplier effects ($68.9 million) were $108.1 million for the Illinois economy.

e Of that amount, E.D. Edwards Energy Center’s operations triggered nearly $29.9 million in household earnings
for workers in Illinois, including $11.9 million in direct compensation for employees and $18.0 million in added
earnings from the multiplier effects.

e Intotal, E.D. Edwards Energy Center’s operations supported 471 jobs for Illinois residents, including 111 direct
jobs and approximately 360 jobs added through the multiplier effects.
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Memorandum on Economic Impacts of E.D. Edwards Energy Center
July 12,2013

IMPACTS ON THE MULTI-COUNTY REGION

Annual Economic Impact of AER's Edwards Energy Center Operations on Market Area

Annual Average in 2013 Dollars®

Capital Operating Employee
Expenditures Expenditures Compensation 2 Total

Direct Spending $ 12,864,000 $ 14,488,000 $ 10,179,000 $ 37,531,000
MULTIPLIERS

Output 1.6128 1.2198 0.8047 1.2419
Household Earnings 0.4988 0.2052 0.2175 0.3092
Employment® 10.8857 2.9230 6.1929 6.3947
ADDED ECONOMIC IMPACT ON MARKET AREA

Output $ 20,747,000 $ 17,672,000 $ 8,191,000 $ 46,610,000
Household Earnings $ 6,417,000 $ 2,973,000 $ 2,214,000 $ 11,604,000
Indirect Jobs Held by Area Residents 140 40 60 240
TOTAL ECONOMIC IMPACT ON MARKET AREA

Output (Total Economic Activity) $ 84,141,000
Household Earnings $ 21,783,000
Direct Jobs at Edwards Energy Center (market area residents) 95
Total Direct and Indirect Jobs at Edwards Energy Center 335

* Actual operating data from 2008-2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.
2Estimate based on number of employees who reside in market area (95 of 111) and overall average labor expenditure per employee.

°E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic data,
the employment multiplier presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs per
$1,081,940.

The top of the table shows that the direct expenditures by AER at the E.D. Edwards Energy Center in the market
area averaged approximately $37.5 million per year from 2008 to 2012 in 2013 dollars. This is less than for the state
as a whole because employees living outside of the market area are excluded. Employee compensation is an esti-
mate based on the number of Edwards employees that live in the labor market area (95 of 111). Additional results
are discussed below:

e The $37.5 million spent by AER at E.D. Edwards Energy Center triggered an additional $46.6 million in value
added activity in the market area, of which $11.6 million was household earnings that supported 240 jobs. The
multipliers vary for different types of major expenditures shown at the top of the table.

e  The estimated total output (economic activity) triggered by E.D. Edwards Energy Center’s direct operations
($37.5 million) and the added multiplier effects ($46.6 million) were $84.1 million for the market area.

e  Of that amount, E.D. Edwards Energy Centet’s operations triggered nearly $21.8 million in household earnings
for other workers in the market area, including $10.2 million in direct compensation for employees and $11.6
million in added earnings from the multiplier effects.

e In total, E.D. Edwards Energy Center’s operations supported an annual average of 335 jobs for residents of the
market area, including 95 direct jobs and approximately 240 jobs added through the multiplier effects.
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guiding effective decisions in
real estate, community, and economic development

Memorandum

To: Daniel P. Thompson, Vice President, Illinois Power Holdings, LL.C

From: Robert Lewis, Brian Licati, and Yash Yedavalli

Date:  July 12,2013

Re: Economic Impacts of Joppa Energy Center of Illinois and Surrounding Labor Market Area

In April, 2012, Development Strategies (DS) was commissioned by Ameren Energy Resources Corporation (AER)
to conduct an independent analysis of the economic impact that the operations of AER’s Joppa Energy Center
(Massac County) have on the Illinois economy and on its respective multi-county economic region. Development
Strategies has since been commissioned by Illinois Power Holdings to update this analysis with the latest available
data as of July, 2013, from both AER/Ameren Setvices and approptiate state and federal economic data sources.
Development Strategies is pleased to submit this analysis of the direct and indirect economic impacts for this facility.

Direct economic impacts are the estimated dollars spent by AER at and in operational support of the energy cen-
ter facility. For the purpose of this analysis, spending includes capital expenditures, non-payroll operations expendi-
tures, and salaries paid to employees.

There are 176 total jobs at the Joppa Energy Center, 125 of whom live in Illinois. We determined which counties in
the “region” of the energy center are home to a large majority of those employees and this determined the facility’s
primary economic impact region for our impact analysis. We then calculated economic impacts within that impact
region. Three Illinois counties make up the primary economic impact region in the case of Joppa, which is home to
109 of its 143 employees; additionally, Joppa has 51 of its 176 employees residing in the neighboring state of Ken-
tucky See accompanying map “AER: Joppa Energy Center Labor Market Area” for the local labor market area
boundaries.

Indirect economic impacts measure the “ripple effect” of wages and expenditures associated with AER’s direct
spending. For instance, Joppa employees who live in Illinois will spend a large proportion of their earnings within
the state of Illinois for housing and at local businesses such as retail stores, restaurants, mechanics, and others. Thus,
cach job at Joppa will contribute to additional job support across many sectors in the community and, consequently,
the state of Illinois. Likewise, much of the non-labor operational spending by the energy center is initially spent
within the state, thus supporting additional income and jobs in the immediately sutrounding counties and through-
out the state.

To calculate these indirect impacts, multiplier coefficients are applied to the direct impact dollars; these multipliers
also automatically take into account the amount of “leakage” from the local and state economies because some wag-
es and expenditures will be spent outside of the regions in which they are initiated. For this reason, multiplier coeffi-
cients are finite and, therefore, measureable.

METHODOLOGY

The analysis of the direct and indirect economic impacts of the Joppa Energy Center relied on spending and work-
force information provided by AER, and on the U.S. Department of Commerce’s Regional Input-Output Multiplier
System (RIMS-1I). RIMS-II provides multiplier coefficients for every county in the United States. These multipliers
can also be aggregated for larger regions composed of counties, such as states and, in this case, the primary econom-
ic impact region around the energy center. Multiplier coefficients for sub-county geographies are not available. The
multipliers are determined separately for, and are unique to, each county and region for key economic sectors. The
RIMS-II multipliers are updated annually by the Bureau of Economic Analysis (BEA).
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Memorandum on Economic Impacts of Joppa Energy Center
July 12,2013

The economic impact analysis focuses on the multi-county region noted above and on the state as a whole. That is,
the Joppa Energy Center has two economic impact tables associated with it: the state and its own primary economic
impact region. There are three principal multipliers for each sector:

e  Economic Output: This is defined as the total dollar change in the regional or state economy due to direct
expenditures by AER at the energy center. Economic output is a similar measure as the nation’s gross domestic
product but, unlike the GDP, it also includes all the intermediate values added during the production process.

e Earnings: The earnings multiplier measures the added household earnings for the regional and state labor
force triggered by AER’s direct spending at the energy center.

e  Employment: This is defined as the added jobs in the county per $1,000,000 of direct spending by AER in
addition to the jobs at the energy center.!

Multipliers are provided for vatious economic sectors. The direct, non-labor, operational spending by AER at the
energy center falls within the Ultilities sector; the employee earnings paid by AER fall within the Households sector;
and capital expenditures fall within the Construction sector. The RIMS-II multipliers for the selected regions are
summarized below. To calculate the indirect economic impacts:

e The wnstruction multiplier coefficients for the state and region are applied to the apital expenditure figures of the
energy centet,

e The wurlities multiplier coetficients for the state and region are applied to the operational expenditures of the energy
center, and

e The households multiplier coefficients for the state and region are applied to the employee compensation figures of the
energy center. Employee compensation is calculated by applying the average labor expenditure to the number
of workers who reside in the state and region. For the purposes of this analysis, employee compensation in-
cludes salary, benefits, and any other labor related costs; therefore, the average labor expenditure per employee
does not necessarily reflect the average wage.

The respective direct and indirect impacts are then summed to calculate the total indirect impacts.

Note: Fuel expenditures for coal were not considered for this analysis. AER’s coal comes from in-state and out-of-
state sources. In the case of Joppa Energy Center, all of its coal comes from out-of-state sources. Since this study
focuses on the impacts within the state of Illinois, only the expenditures for Illinois-sourced coal should be consid-
ered. Though a small portion of Joppa’s fuel expenditures likely occur within Illinois (e.g. transportation costs), the
vast majority of these expenditures occur outside of Illinois; therefore, we are uncomfortable assuming that the
standard RIMS-II multipliers account for this scale of immediate leakage. Including fuel expenditures in this analy-
sis, therefore, could overstate the local and statewide impacts.

CONCLUSIONS

DS estimates that the Joppa Energy Center has an economic impact on the Illinois economy and its primary eco-
nomic impact region as shown on the following tables. Fach table summarizes AER’s direct spending at the Joppa
Energy Center (top line in the table), the multipliers for Illinois or the market area, the multiplier effects resulting
from AER’s operational spending, and the total direct and indirect economic impacts generated.

"The multipliers derived from U.S. Department of Labor data, howevet, are based on 2008 economic activity and data. So the model used in
this report inflates the million dollars from 2008, or jobs per $1,081,940 in 2013 dollars, using the Consumer Price Index (CPI).
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Memorandum on Economic Impacts of Joppa Energy Center
July 12,2013

IMPACTS ON THE STATE OF ILLINOIS

Annual Economic Impact of AER's Joppa Energy Center Operations on the State of lllinois

Annual Average in 2013 Dollars”

Capital Operating Employee

Expenditures Expenditures Compensation 2 Total
Direct Spending $ 22,380,000 $ 33,226,000 $ 14,696,000 $ 70,302,000
MULTIPLIERS
Output 2.3293 1.5022 1.4416 1.7528
Household Earnings 0.7145 0.2856 0.3968 0.4454
Employment® 14.4079 4.2522 9.6324 8.5346
ADDED ECONOMIC IMPACT ON ILLINOIS
Output $ 52,130,000 $ 49,912,000 $ 21,186,000 $ 123,228,000
Household Earnings $ 15,991,000 $ 9,489,000 $ 5,831,000 $ 31,311,000
Indirect Jobs Held by lllinois Residents 320 140 140 600
TOTAL ECONOMIC IMPACT ON ILLINOIS
Output (Total Economic Activity) $ 193,530,000
Household Earnings $ 46,007,000
Direct Jobs at Joppa Energy Center (lllinois residents) 125
Total Direct and Indirect Jobs at Joppa Energy Center 725

* Actual operating data from 2008-2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.
2 Estimate based on number of employees who reside in lllinois (125 of 176) and overall average labor expenditure per employee

SE mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008
economic data, the employment multipliers presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the
CPI, or jobs per $1,081,940.

The top of the table shows the direct expenditures by AER at the Joppa Energy Center averaging approximately
$70.3 million per year from 2008 to 2012 in 2013 dollars. Employee compensation is an estimate based on the
number of Joppa employees that live in Illinois (125 of 176). Additional results are discussed below:

e The $70.3 million spent by AER at Joppa Energy Center triggered an additional $123.2 million in value added
activity in Illinois, of which $31.3 million was household earnings that another supported 600 jobs.

e The estimated total output (economic activity) triggered by Joppa Energy Center’s direct operations ($70.3 mil-
lion) and the added multiplier effects ($123.2 million) were $193.5 million for the Illinois economy.

e Of that amount, Joppa Energy Center’s operations triggered nearly $46.0 million in household earnings for
workers in Illinois, including $14.7 million in direct compensation for employees and $31.3 million in added
earnings from the multiplier effects.

e In total, Joppa Energy Center’s operations supported 725 jobs for Illinois residents, including 125 direct jobs
and approximately 600 jobs added through the multiplier effects.
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Memorandum on Economic Impacts of Joppa Energy Center
July 12,2013

IMPACTS ON THE MULTI-COUNTY REGION

Annual Economic Impact of AER's Joppa Energy Center Operations on Market Area

Annual Average in 2013 Dollars®

Capital Operating Employee

Expenditures Expenditures Compensation 2 Total
Direct Spending $ 22,380,000 $ 33,226,000 $ 11,757,000 $ 67,363,000
MULTIPLIERS
Output 1.2842 1.1111 0.3814 1.0412
Household Earnings 0.3295 0.1606 0.0867 0.2038
Employment® 6.8812 1.9310 2.7508 3.5628
ADDED ECONOMIC IMPACT ON MARKET AREA
Output $ 28,740,000 $ 36,917,000 $ 4,484,000 $ 70,141,000
Household Earnings $ 7,374,000 $ 5,336,000 $ 1,019,000 $ 13,729,000
Indirect Jobs Held by Area Residents 150 60 30 240
TOTAL ECONOMIC IMPACT ON MARKET AREA
Output (Total Economic Activity) $ 137,504,000
Household Earnings $ 25,486,000
Direct Jobs at Joppa Energy Center (market area residents) 100
Total Direct and Indirect Jobs at Joppa Energy Center 340

*Actual operating data from 2008-2012 adjusted to 2013 dollar amounts and averaged.

2Estimate based on number of employees who reside in market area (100 of 176) and overall average labor expenditure per employee.

E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic
data, the employment multiplier presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs per
$1,081,940.

The top of the table shows that the direct expenditures by AER at the Joppa Energy Center in the market area aver-
aged approximately $67.4 million per year from 2008 to 2012 in 2013 dollars. This is less than for the state as a
whole because employees outside of the market area are excluded. Employee compensation is an estimate based on
the number of Joppa employees that live in the labor market area (100 of 176). Additional results are discussed be-

low:

e The $67.4 million spent by AER at Joppa Energy Center triggered an additional $70.1 million in value added
activity in the market area, of which $13.7 million was household earnings that supported 240 jobs. The multi-
pliers vary for different types of major expenditures shown at the top of the table.

e The estimated total output (economic activity) triggered by Joppa Energy Center’s direct operations ($67.4 mil-
lion) and the added multiplier effects ($70.1 million) were $137.5 million for the market area.

e Of that amount, Joppa Energy Centet’s operations triggered nearly $25.5 million in household earnings for oth-
er workers in the market area, including $11.8 million in direct compensation for employees and $13.7 million in
added earnings from the multiplier effects.

e In total, Joppa Energy Center’s operations supported an annual average of 340 jobs for residents of the market
area, including 100 direct jobs and approximately 240 jobs added through the multiplier effects.
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Memorandum

To: Daniel P. Thompson, Vice President, Illinois Power Holdings, LL.C
From: Robert Lewis, Brian Licati, and Yash Yedavalli
Date:  July 12,2013

Re: Economic Impacts of Newton Energy Center of Illinois and Surrounding Labor Market Area

In April, 2012, Development Strategies (DS) was commissioned by Ameren Energy Resources Corporation (AER)
to conduct an independent analysis of the economic impact that the operations of AER’s Newton Energy Center
(Jasper County) have on the Illinois economy and on its respective multi-county economic region. Development
Strategies has since been commissioned by Illinois Power Holdings to update this analysis with the latest available
data as of July, 2013, from both AER/Ameren Setvices and approptiate state and federal economic data sources.
Development Strategies is pleased to submit this analysis of the direct and indirect economic impacts for this facility.

Direct economic impacts are the estimated dollars spent by AER at and in operational support of the energy cen-
ter facility. For the purpose of this analysis, spending includes capital expenditures, non-payroll operations expendi-
tures, and salaries paid to employees.

There are 143 total jobs at the Newton Energy Center, 142 of whom live in Illinois. We determined which counties
in the “region” of the energy center are home to a large majority of those employees and this determined the facili-
ty’s primary economic impact region for our impact analysis. We then calculated economic impacts within that im-
pact region. Three Illinois counties make up the primary economic impact region in the case of Newton, which is
home to 109 of its 143 employees. See accompanying map “AER: Newton Energy Center Labor Market Area” for
the local labor market area boundaries.

Indirect economic impacts measure the “ripple effect” of wages and expenditures associated with AER’s direct
spending. For instance, Newton employees who live in Illinois will spend a large proportion of their earnings within
the state of Illinois for housing and at local businesses such as retail stores, restaurants, mechanics, and others. Thus,
each job at Newton will contribute to additional job support across many sectors in the community and, conse-
quently, the state of Illinois. Likewise, much of the non-labor operational spending by the energy center is initially
spent within the state, thus supporting additional income and jobs in the immediately surrounding counties and
throughout the state.

To calculate these indirect impacts, multiplier coefficients are applied to the direct impact dollars; these multipliers
also automatically take into account the amount of “leakage” from the local and state economies because some wag-
es and expenditures will be spent outside of the regions in which they are initiated. For this reason, multiplier coeffi-
cients are finite and, therefore, measureable.

METHODOLOGY

The analysis of the direct and indirect economic impacts of the Newton Energy Center relied on spending and
workforce information provided by AER, and on the U.S. Department of Commerce’s Regional Input-Output Mul-
tiplier System (RIMS-II). RIMS-II provides multiplier coefficients for every county in the United States. These mul-
tipliers can also be aggregated for larger regions composed of counties, such as states and, in this case, the primary
economic impact region around the energy center. Multiplier coefficients for sub-county geographies are not availa-
ble. The multipliers are determined separately for, and are unique to, each county and region for key economic sec-
tors. The RIMS-II multipliers are updated annually by the Bureau of Economic Analysis (BEA).
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Memorandum on Economic Impacts of Newton Energy Center
July 12,2013

The economic impact analysis focuses on the multi-county region noted above and on the state as a whole. That is,
the Newton Energy Center has two economic impact tables associated with it: the state and its own primary eco-
nomic impact region. There are three principal multipliers for each sector:

e Economic Output: This is defined as the total dollar change in the regional or state economy due to direct
expenditures by AER at the energy center. Economic output is a similar measure as the nation’s gross domestic
product but, unlike the GDP, it also includes all the intermediate values added during the production process.

e Earnings: The earnings multiplier measures the added household earnings for the regional and state labor
force trigeered by AER’s direct spending at the energy center.

e  Employment: This is defined as the added jobs in the county per $1,000,000 of direct spending by AER in
addition to the jobs at the energy center.!

Multipliers are provided for various economic sectors. The direct, non-labor, operational spending by AER at the
energy center falls within the Utilities sector; the employee earnings paid by AER fall within the Households sector;
and capital expenditures fall within the Construction sector. The RIMS-II multipliers for the selected regions are
summarized below. To calculate the indirect economic impacts:

e The cwnstruction multiplier coefficients for the state and region are applied to the apital expenditure figures of the
energy center,

e The wtilities multiplier coefficients for the state and region are applied to the gperational expenditnures of the energy
center, and

e The households multiplier coetficients for the state and region are applied to the emsployee compensation figures of the
energy center. Employee compensation is calculated by applying the average labor expenditure to the number
of workers who reside in the state and region. For the purposes of this analysis, employee compensation in-
cludes salary, benefits, and any other labor related costs; therefore, the average labor expenditure per employee
does not necessarily reflect the average wage.

The respective direct and indirect impacts are then summed to calculate the total indirect impacts.

Note: Fuel expenditures for coal were not considered for this analysis. AER’s coal comes from in-state and out-of-
state sources. In the case of Newton Energy Center, all of its coal comes from out-of-state sources. Since this study
focuses on the impacts within the state of Illinois, only the expenditures for Illinois-sourced coal should be consid-
ered. Though a small portion of Newton’s fuel expenditures likely occur within Illinois (e.g. transportation costs),
the vast majority of these expenditures occur outside of Illinois; therefore, we are uncomfortable assuming that the
standard RIMS-II multipliers account for this scale of immediate leakage. Including fuel expenditures in this analy-
sis, therefore, could overstate the local and statewide impacts.

CONCLUSIONS

DS estimates that the Newton Energy Center has an economic impact on the Illinois economy and its primary eco-
nomic impact region as shown on the following tables. Fach table summarizes AER’s direct spending at the New-
ton Energy Center (top line in the table), the multipliers for Illinois or the market area, the multiplier effects resulting
from AER’s operational spending, and the total direct and indirect economic impacts generated.

"The multipliers derived from U.S. Department of Labor data, however, are based on 2008 economic activity and data. So the model used in
this report inflates the million dollars from 2008, or jobs per $1,081,940 in 2013 dollars, using the Consumer Price Index (CPI).
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Memorandum on Economic Impacts of Newton Energy Center

July 12,2013

IMPACTS ON THE STATE OF ILLINOIS

Annual Economic Impact of AER's Newton Energy Center Operations on the State of lllinois

Annual Average in 2013 Dollars®

Capital Operating Employee

Expenditures Expenditures Compensation 2 Total
Direct Spending $ 65,705,000 $ 12,553,000 $ 15,636,000 93,894,000
MULTIPLIERS
Output 2.3293 1.5022 1.4416 2.0709
Household Earnings 0.7145 0.2856 0.3968 0.6042
Employment® 14.4079 4.2522 9.6324 12.2479
ADDED ECONOMIC IMPACT ON ILLINOIS
Output $ 153,047,000 $ 18,857,000 $ 22,541,000 194,445,000
Household Earnings $ 46,946,000 $ 3,585,000 $ 6,204,000 56,735,000
Indirect Jobs Held by lllinois Residents 950 50 150 1,150
TOTAL ECONOMIC IMPACT ON ILLINOIS
Output (Total Economic Activity) 288,339,000
Household Earnings 72,371,000
Direct Jobs at Newton Energy Center (lllinois residents) 142
Total Direct and Indirect Jobs at Newton Energy Center 1,292

* Actual operating data from 2008 to 2012 adjusted to 2013 dollar amounts using the Consumer Price Index (CPI) and averaged.

2 Estimate based on number of employees who reside in lllinois (142 of 143) and overall average labor expenditure per employee.
SE mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008
economic data, the employment multipliers presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the

CPI, or jobs per $1,081,940.

The top of the table shows the direct expenditures by AER at the Newton Energy Center averaging approximately
$93.9 million per year from 2008 to 2012 in 2013 dollars. Employee compensation is an estimate based on the

number of Newton employees that live in Illinois (142 of 143). Additional results are discussed below:

e The $93.9 million spent by AER at Newton Energy Center triggered an additional $194.4 million in value added
activity in Illinois, of which $56.7 million was household earnings that another supported 1,150 jobs.

e The estimated total output (economic activity) triggered by Newton Energy Center’s direct operations ($93.9
million) and the added multiplier effects ($194.4 million) were $288.3 million for the Illinois economy.

e Of that amount, Newton Energy Centet’s operations triggered neatly $72.4 million in household earnings for
workers in Illinois, including $15.6 million in direct compensation for employees and $56.7 million in added

earnings from the multiplier effects.

e In total, Newton Energy Center’s operations supported 1,292 jobs for Illinois residents, including 142 direct
jobs and approximately 1,150 jobs added through the multiplier effects.
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Memorandum on Economic Impacts of Newton Energy Center

July 12,2013

IMPACTS ON THE MULTI-COUNTY REGION

Annual Economic Impact of AER's Newton Energy Center Operations on Labor Market Area

Annual Average in 2013 Dollars®

Capital Operating Employee
Expenditures Expenditures Compensation 2 Total

Direct Spending $ 65,705,000 $ 12,553,000 $ 12,002,000 90,260,000
MULTIPLIERS

Output 1.4919 1.2710 0.5804 1.3400
Household Earnings 0.4231 0.2295 0.1442 0.3591
Employment® 8.3442 2.7410 3.8597 6.9798
ADDED ECONOMIC IMPACT ON MARKET AREA

Output $ 98,025,000 15,955,000 $ 6,966,000 120,946,000
Household Earnings $ 27,800,000 2,881,000 $ 1,731,000 32,412,000
Indirect Jobs Held by Market Area Residents 550 30 50 630
TOTAL ECONOMIC IMPACT ON MARKET AREA

Output (Total Economic Activity) 211,206,000
Household Earnings 44,414,000
Direct Jobs at Newton Energy Center (market area residents) 109
Total Direct and Indirect Jobs at Newton Energy Center 739

* Actual operating data from 2008 to 2012 adjusted to 2013 dollar amounts using the CPI and averaged.

2 Estimate based on number of employees who reside in labor market area (109 of 143) and overall average labor expenditure per employee.

°E mployment multiplier represents jobs per $1 million in expenditures. Since the original RIMS-Il multiplier is based on 2008 economic
data, the employment multipliers presented in this table have been adjusted to jobs per $1 million in 2013 dollars using the CPI, or jobs

per $1,081,940.

The top of the table shows that the direct expenditures by AER at the Newton Energy Center in the market area
averaged approximately $90.3 million per year from 2008 to 2012 in 2013 dollars. This is less than for the state as a
whole because employees outside of the market area are excluded. Employee compensation is an estimate based on
the number of Newton employees that live in the labor market area (109 of 143). Additional results are discussed

below:

e The $90.3 million spent by AER at Newton Energy Center triggered an additional $120.9 million in value added
activity in the market area, of which $32.4 million was household earnings that supported 630 jobs. The multi-
pliers vary for different types of major expenditures shown at the top of the table.

e The estimated total output (economic activity) triggered by Newton Energy Center’s direct operations ($90.3

million) and the added multiplier effects ($120.9 million) were $211.2 million for the market area.

e Of that amount, Newton Energy Center’s operations triggered nearly $44.4 million in household earnings for
other workers in the market area, including $12.0 million in direct compensation for employees and $32.4 mil-

lion in added earnings from the multiplier effects.

e In total, Newton Energy Center’s operations supported an annual average of 739 jobs for residents of the mar-
ket area, including 109 direct jobs and approximately 630 jobs added through the multiplier effects.
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EXHIBIT 8

AFFIDAVIT OF DANIEL P. THOMPSON





















ii. Low Sulfur Coal

14.  IPH will continue to honor AER’s prior commitment to limit the use of higher
sulfur coal to the Duck Creek and Coffeen stations (both of which utilize wet FGD systems) and
to use low sulfur Powder River Basin (“PRB™) coal (i.e., 0.55 Ibs sulfur/mmBtu) at the E.D.
Edwards, Newton and Joppa stations. In fact, IPH, through the Acquired Merchant Utilities, will
inherit the binding 0.55 Ib/mmBtu low sulfur coal purchase contracts AER already has in place
for 2013-2017. More specifically, IPH understands that AER is already contracted for the
majority of its expected coal supply needs in 2013 and 2014, approximately one-half of its
expected coal supply needs in 2015 and 2016, and approximately one quarter of its coal supply
needs in 2017. Those contracts could not be breached without material penalties.

15. Based on DMG’s coal purchasing experience, IPH understands that 0.50
Ib/mmBtu sulfur PRB coal is available from one coal supplier. Ongoing dependence for coal
from a single supplier may materially increase contracted prices by 10 percent or more above
current market prices and would expose IPH to production and performance specific risks. In
completing coal purchasing to meet its fuel inventory needs in 2013-2017 (i.e., purchasing coal
to supplement the quantities for which AER has already entered binding contracts), 2018 and
2019, IPH anticipates that it may need to purchase certain quantities of coal with a sulfur content
lower than 0.55 Ib/mmBtu to ensure compliance with the variance’s SO, mitigation emissions
limit. However, IPH does not at this time know the precise quantities of such coal (i.e., sulfur
content lower than 0.55 Ib/mmBtu) that may be needed for compliance, as that will depend on
actual SO, emissions performance of the Acquired Plants in future years. Moreover, given the
material increased risks associated with relying on a single supplier of such coal and the financial

liquidity challenges that the Acquired Plants will face, IPH cannot now commit to purchasing



only coal with sulfur content lower than 0.55 Ib/mmBtu for the currently uncontracted coal
supply needs of the Newton, E.D. Edwards and Joppa stations during the requested variance
period. As stated above, IPH will commit to using low sulfur PRB coal with a sulfur content not
to exceed 0.55 Ib/mmBtu at the E.D. Edwards, Newton and Joppa stations during the term of the

requested variance.

i1i. Alternative Control Technologies

16. IPH also has independently reviewed the availability of alternative SO, emission
control technologies and reaches the same conclusion that AER did, as approved by the Board’s
prior grant of the AER variance, that these technologies are infeasible because they would cost
more than the Newton FGD project. The costs and technological limits prevailing at the time of
the Board's Order in September 2012 have not changed in any material way. Thus, there are no
other cost-effective control technologies that IPH could used at the Acquired Plants to achieve
compliance with the MPS.

17.  Specifically with regard to dry sorbent injection (“DSI”) technology as a potential
compliance alternative, the overall cost of DSI as applied to the Joppa and/or E.D. Edwards
energy centers renders DSI infeasible. Based upon IPH’s analysis of DSI at other coal-fired
plants, IPH estimates that the capital cost of installing DSI would alone be in the range of $60
million at Joppa (all six units) and $30 million at E.D. Edwards (Units 2 and 3). These are order
of magnitude estimates based on DMG’s experience, as IPH has not performed a site-specific
engineering analysis of DSI at either facility. As explained in the Affidavit of Mario E. Alonso,
IPH will not have sufficient liquidity to fund any such large-scale capital projects over the next
several years. Importantly, however, as AER demonstrated in obtaining its variance, the capital

costs of installing DSI at Joppa and/or E.D. Edwards would not be limited only to the DSI















24. IPH will meet an overall SO, mitigation emission rate of 0.35 Ib/mmBtu for each
year from 2013 through December 31, 2019, and 0.23 1b/mmBtu annually thereafter (i.e., the
same overall SO, annual mitigation emission rate and final MPS SO, emission rate at the
Acquired Plants that AER committed to by accepting the Order). IPH will honor AER’s prior
commitment to limit the use of higher sulfur coal to the Duck Creek and Coffeen stations and to
use low sulfur coal (i.e., 0.55 lbs sulfur/mmBtu) at the E.D. Edwards, Newton and Joppa stations
during the variance term. IPH also will honor AER’s commitment to maximize operation of the
existing FGD systems at the Duck Creek and Coffeen stations at a 98-99 percent SO, removal
rate during the variance term. Finally, [PH will continue the construction of the Newton FGD
project and comply with the Newton FGD project construction milestones and reporting
requirements as set forth in the Petitioners’ proposed variance order (i.e., the same Newton FGD
project construction milestones and reporting requirements that AER committed to by accepting
the Order).

25.  IPH estimates that total costs of construction for the two FGD units at the Newton
energy center are approximately $500 million. Approximately one-half of the total costs have
been spent to date. In accordance with the construction milestones in the proposed variance
order, IPH has budgeted $18 million in annual expenditures through 2017 to continue
construction of the Newton FGDs, with the remainder of the total estimated spend scheduled for
2018 and 2019 to complete the Newton FGDs. In addition, several million dollars in annual
O&M expenses will be required to comply with the MPS NO, and mercury emission limits at the

Acquired Plants.
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AFFIDAVIT OF GEORGE W. BILICIC






(collectively, the “Put Assets™).

4. The purpose of my testimony is to provide an overview of the financial and
market challenges that I believe New AER will likely face following its sale to Dynegy Inc.’s
(“Dynegy’s”) wholly-owned subsidiary Illinois Power Holdings, LLC (“IPH”). The challenges
IPH and New AER will likely face are very similar to the challenges cited in the September
20, 2012 Opinion and Order by the Illinois Pollution Control Board granting AER variance
relief, Docket PCB 12-126, from the sulfur dioxide emission rate in the multi-pollutant
standard (“MPS”) rules (“Variance Relief”). My testimony will also describe how, as was the
case with AER under Ameren, these challenges are expected to limit New AER’s ability to
access third-party capital for investment in state- and federally-mandated environmental
control equipment (or otherwise) on economic terms supportable by New AER’s financial

condition, if at all.

II. THE EXPECTED FINANCIAL CONDITION OF NEW AER

5 AER’s financial outlook, credit profile and access to third-party capital have
weakened further since AER received the Variance Relief, as a result of persistently low
power prices and ongoing uncertainty regarding federal environmental regulations. Ameren
specifically cited its “analysis of the current and projected future financial condition of [AER],
including the need to fund GENCO debt maturities” as one of its chief motivations for exiting
the merchant generation business in December 2012.! Similarly, as described below, New
AER’s financial condition outlook is expected to be challenged. Thus, the variance relief
requested by IPH will continue to play a critical role in allowing New AER to manage its

liquidity and credit quality in the midst of a currently challenged merchant generation

* Ameren Form 8-K filing (December 20, 2012).















production and gross margin will be derived from coal-fired generation facilities. Moody’s

recently stated:

“Falling natural gas prices have had the most dramatic impact on the operating
cash flow of coal and nuclear generation. As the price of natural gas falls, it
drives down the energy price of power. For a natural gas plant, there is a
corresponding fall in its fuel cost, which is also based on price of natural gas. But
for coal and nuclear plants, there has not been much of a decline for delivered
price of coal or processed uranium. To make matters worse, coal and nuclear
plants also have a much higher fixed operating cost on a $/kW basis than gas
plants. ... Though they are both heavily impacted by low natural gas prices,
nuclear plants generally fare better than coal plants because their all-in
production cost tends to be lower and they have much less burden in terms of

environmental compliance costs.™

10. Ameren specifically cited AER’s challenged financial condition as one of its
chief motivations for exiting the merchant generation business:

“Ameren’s Merchant Generation business segment and GENCO have
experienced decreasing earnings and cash flows from operating activities over
the past few years, including the current year, as margins have declined
principally as a result of weaker power prices. In addition, environmental
regulations have resulted in significant investment requirements over the same
timeframe. ... Ameren has sought to have its Merchant Generation business
segment and GENCO fund their operations internally and not rely on financing
from Ameren. In December 2012, Ameren determined that it intends to, and it is
probable that it will, exit its Merchant Generation business segment before the
end of the previously estimated useful lives of that business segment’s long-lived
assets. This determination resulted from Ameren’s analysis of the current and
projected future financial condition of its Merchant Generation business

segment, including the need to fund GENCO debt maturities beginning in

* Moody’s, “Unregulated Utility & Power Companies: Still No Sign of Recovery” (February 6, 2013).
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ENVIRONMENTAL IMPACT: TABLE 1 & TABLE 2



Ameren MPS Group Variance SO2 Limit Comparison to the Current MPS

Table 1

Cumulative
Baseline Heat MPS Baseline Variance SO2 Reductions in
Input MPS SO2 Rate SO2 Rate Variance SO2 Actual SO2 S0O2 Reduced Net Variance SO2 Variance
Year MMBtu Ib/MMBtu Tons Ib/MMBtu Tons Emissions Tons (1) SO2 Tons Tons
2010 340,446,252 0.50 85,112 0.50 85,112 70,560 14,552 70,560 14,552
2011 340,446,252 0.50 85,112 0.50 85,112 72,538 12,574 72,538 27,125
2012 340,446,252 0.50 85,112 0.38 64,685 45,712 18,973 45,712 66,525
2013 340,446,252 0.50 85,112 0.35 59,578 8,289 51,289 100,347
2014 340,446,252 0.43 73,196 0.35 59,578 8,289 51,289 122,254
2015 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 113,521
2016 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 104,787
2017 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 92,060
2018 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 79,332
2019 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 66,604
2020 340,446,252 0.23 39,151 0.23 39,151 7,699 31,452 74,303
Total 655,359 691,106 110,050 581,056 74,303

Note for the "Cumulative Reductions in SO2 Variance Tons" column, a positive number indicates an emission decrease (benefit).
(1) Tons shown for 2010, 2011 and 2012 are based on actual SO2 emissions. Tons shown for 2013-2020 are based on not operating Hutsonville and Meredosia. Tons shown for 2013-

2016 do not include any SO2 emissions for FutureGen 2.0 because FutureGen 2.0 is not scheduled to begin operations until mid-2017. For 2017-2020, reduced tons are less nearly
two times (1.8) worst-case potential SO2 emissions from FutureGen 2.0.
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Ameren MPS Group Variance SO2 Limit Comparison to the Current MPS

Table 2

Cumulative
Baseline Heat MPS Baseline Variance SO2 Reductions in
Input MPS SO2 Rate SO2 Rate Variance SO2 Actual SO2 S0O2 Reduced Net Variance SO2 Variance

Year MMBtu Ib/MMBtu Tons Ib/MMBtu Tons Emissions Tons (1) SO2 Tons Tons
2013 340,446,252 0.50 85,112 0.35 59,578 8,289 51,289 33,822
2014 340,446,252 0.43 73,196 0.35 59,578 8,289 51,289 55,729
2015 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 46,996
2016 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 38,263
2017 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 25,535
2018 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 12,807
2019 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 79
2020 340,446,252 0.23 39,151 0.23 39,151 7,699 31,452 7,778
Total 400,024 456,198 63,952 392,246 7,778

Note for the "Cumulative SO2 Variance Reduced Tons" column, a positive number indicates an emission decrease (benefit).

(1) Reduced tons shown for 2013-2020 are based on not operating Hutsonville and Meredosia. Reduced tons in 2017-2020 are less nearly two times (1.8) worst-case potential SO2
emissions from FutureGen 2.0. Tons shown for 2013-2016 do not include any SO2 emissions for FutureGen 2.0 because FutureGen 2.0 is not scheduled to begin operations until mid-

2017.
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ENVIRONMENTAL IMPACT: AECOM MEMORANDUM



AECOM 978-905-2100 tel
250 Apollo Drive 978-905-2100 fax
Chelmsford, MA 10824

Memorandum

To lllinois Power Holdings Page 1
AmerenEnergy Medina Valley Cogen
Ameren Energy Resources

Subject Health Effects Evaluation of Request for Variance from the Illinois Sulfur Dioxide
Multi-Pollutant Standard by lllinois Power Holdings, AmerenEnergy Medina Valley
Cogen, and Ameren Energy Resources

From Lisa JN Bradley, Ph.D., DABT
Date July 18, 2013

The purpose of this memorandum is to provide a toxicologist's perspective on the joint Petition for
Variance sought by lllinois Power Holdings, LLC (IPH) and AmerenEnergy Medina Valley Cogen,
LLC (Medina Valley) (collectively, “the Petitioners”), along with Ameren Energy Resources, LLC
(AER) as a Co-Petitioner. The information in this memorandum builds upon the variance from the
lllinois Sulfur Dioxide (SO2) Multi-Pollutant Standard (MPS) sought by AER and granted by the
lllinois Pollution Control Board on September 20, 2012. The commitments made by AER in the
original variance proceeding are proposed, in this variance request, to be continued by IPH and
Medina Valley. The variance is from the 2015 and 2017 MPS SO2 emission rate provisions
applicable to the seven plants that are referred to as the Ameren MPS Group (Duck Creek, Coffeen,
E.D. Edwards, Newton, Joppa, Meredosia, and Hutsonville).

In March 2013, IPH and Ameren Corporation announced that they had entered an agreement under
which IPH would acquire AER. When the sale is completed, IPH will control the Duck Creek,
Coffeen, E.D. Edwards, Newton and Joppa power plants, while Medina Valley will control the
Meredosia and Hutsonville power plants, which are shuttered.

The evaluation concludes that there would be no adverse impact as a result of implementing the
requested variance and proposed compliance plan, in fact, a net environmental benefit would be
realized. In support of this conclusion, this memorandum provides: an overview of the Clean Air
Act’s National Ambient Air Quality Standards (NAAQS) and a summary of SO2 emissions in the
U.S. and lllinois; an analysis of the impact of the requested variance; and a discussion of the health
effects information available regarding exposure to SO2. A discussion of the variance request as it
may relate to the U.S. Environmental Protection Agency (USEPA) revision in December 2012 of the
NAAQS for annual PM2.5 (airborne particulate matter of 2.5 micrometers in diameter and smaller)
is also included.
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THE CLEAN AIR ACT AND NAAQS

The Clean Air Act (CAA) was originally passed in 1963, and in 1970 was amended to identify
pollutants that may reasonably be anticipated to endanger public health and welfare and to issue air
quality standards for them. SO2 and PM were included in the original constituents identified as a
“criteria pollutant” and USEPA issued NAAQS in 1971 that have been updated periodically since
then. The primary NAAQS are to protect public health, and the secondary NAAQS are to protect
the public welfare, including animals, crops, visibility, and buildings. The current NAAQS for SO2
and PM are shown in Table 1, below.

Table 1. NAAQS for SO2 and PM

Pollutant Primary/ Averaging Level Eorm
[final rule cite] Secondary Time
Sulfur Dioxide 99th percentile of 1-hour daily
[75 FR 35520, Jun 22 primary 1-hour 75 ppb (a) maximum concentrations,
2010]’ ' averaged over 3 years
[38 FR 25678, Sept 14, Not to be exceeded more than
secondary 3-hour 0.5 ppm
1973] once per year
fmar Annual 12 ua/m? annual mean, averaged over 3
p y Hg years
Particle Pollution 3 annual mean, averaged over 3
[78 FR 3086, PM 5 secondary Annual 15ug/m years
January 15, primary and ) 3 98th percentile, averaged over 3
2013] secondary 24-hour 35 pg/m years
. Not to be exceeded more than
PMyo psr'erggr%gpyd 24-hour 150 ug/m3 once per year on average over 3

years

(a) Final rule signed June 2, 2010. The 1971 annual and 24-hour SO2 standards were revoked in that same
rulemaking. However, these standards remain in effect until one year after an area is designated for the 2010
standard, except in areas designated nonattainment for the 1971 standards, where the 1971 standards remain

in effect until implementation plans to attain or maintain the 2010 standard are approved.

Source: USEPA. 2012. National Ambient Air Quality Standards (NAAQS). Retrieved July, 17, 2013, from:

http://www.epa.gov/air/criteria.html.

Title 1V, the Acid Rain Program, of the Clean Air Act Amendments was enacted in 1990 and
requires reductions in both SO2 and nitrogen oxides (NOx) emissions from the electric power
industry. Since 1990, emissions of SO2 (and NOx) from the electric power sector have decreased
dramatically, this at a time when the use of coal in the U.S. by the electric power sector has been
increasing. Figure 1, below, graphically illustrates these dramatic changes for the U.S. (US EIA,
2012). Figure 2 shows the trend in SO2 emissions in lllinois in recent years, and Figure 3 shows
the trends in ambient air concentrations of SO2 for Illinois, including the decrease in SO2
concentrations since 2008 (IEPA, 2012).
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Figure 1. Coal Consumption, and SO2 and Nitrogen Oxides Emissions Over Time

Figure 2. SO2 Emissions Trends (1000s of Tons/Year), lllinois
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Figure 3. SO2 24-hour Trends (ppb), lllinois

THE MPS AND THE REQUESTED VARIANCE

Specifics of the Requested Variance

The MPS specifies a 0.5 Ib/MMBtu SO2 emission rate until 2014 when the required emission rate is
decreased to 0.43 Ib/MMBtu, followed by a decrease to 0.25 Ib/MMBtu in 2015. Under the MPS,
the SO2 emission rate is further decreased to 0.23 Ib/MMBtu in 2017. The requested variance for
the seven power plants in the Ameren MPS Group (as defined above) seeks relief from meeting the
0.25 Ib/MMBtu SO2 emission rate required by the provisions of the MPS beginning in 2015 and the
0.23 Ib/MMBtu emission rate that is required beginning in 2017. The commitments made by AER in
the original variance proceeding are proposed, in this variance request, to be continued by IPH and
Medina Valley. Specifically, IPH and Medina Valley are proposing a mitigation emission rate of 0.35
Ib/MMBtu for the MPS Group that would take effect in 2013, which means that a more stringent
SO2 emissions limitation will be in effect in 2013 and 2014 than would be otherwise in effect under
the MPS rule. The MPS Group would comply with the 0.35 Ib/MMBtu mitigation emission rate from
2013 through 2019, with the 2017 MPS emission rate of 0.23 Ib/MMBtu being met beginning in
2020. Table 2 provides the comparison of MPS Group SO2 emissions under the provisions of the
MPS rule and the requested variance, and these are shown graphically in Figure 4.
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Table 2. The Ameren MPS Group Variance SO2 Limit Comparison to the Current MPS, 2013-

2020
Cumulative
Reductions
MPS Net in
Baseline MPS SO2 Baseline Variance Variance S02 Variance SO2
Heat Input Rate S0O2 SO2 Rate SO2 Actual SO2 Reduced S02 Variance
Year MMBtu Ib/MMBtu Tons Ib/MMBtu Tons Emissions Tons (1) Tons Tons
2013 340,446,252 0.50 85,112 0.35 59,578 8,289 51,289 33,822
2014 340,446,252 0.43 73,196 0.35 59,578 8,289 51,289 55,729
2015 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 46,996
2016 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 38,263
2017 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 25,535
2018 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 12,807
2019 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 79
2020 340,446,252 0.23 39,151 0.23 39,151 7,699 31,452 7,778
Total 400,024 456,198 63,952 392,246 7,778

Note for the "Cumulative SO2 Variance Reduced Tons" column, a positive number indicates an emission decrease (benefit).

(1) Reduced tons shown for 2013-2020 are based on not operating Hutsonville and Meredosia. Reduced tons in
2017-2020 are less nearly two times (1.8) worst-case potential SO2 emissions from FutureGen 2.0. Tons shown
for 2013-2016 do not include any SO2 emissions for FutureGen 2.0 because FutureGen 2.0 is not scheduled to
begin operations until mid-2017.

Figure 4. The Ameren MPS Group Variance SO2 Limit Comparison to the Current MPS, 2013-

2020
Ameren MPS Group Variance SO, Limit Comparison to the Current MPS
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The blue line in Figure 4 represents the MPS Group’s baseline SO2 emissions under the MPS rule
and the black line represents projected SO2 emissions under the requested variance and
compliance plan. As can be seen in the figure, SO2 emissions under the requested variance are
considerably lower than the MPS emissions in 2013 and 2014 and are slightly higher in 2015
through 2019. However, the area representing the difference between the MPS and variance SO2

emissions from 2013 to 2014 is larger than the area between the MPS and variance SO2 emissions
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in 2015 through 2019. Therefore, there is an overall net improvement (i.e., decline) in SO2
emissions under the requested variance.

It should be noted that since 2010 these power plants have voluntarily operated at lower SO2
emission rates than allowable under the MPS, demonstrating a commitment to reducing emissions.
If the reduced SO2 emissions starting in 2010 are taken into consideration, the positive difference
between variance SO2 emissions and those allowable under the MPS is even larger (see Table 3
and Figure 5, below).

Table 3. The Ameren MPS Group Variance SO2 Limit Comparison to the Current MPS, 2010-
2020

Cumulative
MPS Reductions
SO2 MPS Net in
Baseline Heat Rate Baseline Variance Variance S0O2 Variance S02
Input Ib/M S02 SO2 Rate S02 Actual SO2 Reduced S02 Variance
Year MMBtu MBtu Tons Ib/MMBtu Tons Emissions Tons (1) Tons Tons
2010 340,446,252 0.50 85,112 0.50 85,112 70,560 14,552 70,560 14,552
2011 340,446,252 0.50 85,112 0.50 85,112 72,538 12,574 72,538 27,125
2012 340,446,252 0.50 85,112 0.38 64,685 45,712 18,973 45,712 66,525
2013 340,446,252 0.50 85,112 0.35 59,578 8,289 51,289 100,347
2014 340,446,252 0.43 73,196 0.35 59,578 8,289 51,289 122,254
2015 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 113,521
2016 340,446,252 0.25 42,556 0.35 59,578 8,289 51,289 104,787
2017 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 92,060
2018 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 79,332
2019 340,446,252 0.23 39,151 0.35 59,578 7,699 51,879 66,604
2020 340,446,252 0.23 39,151 0.23 39,151 7,699 31,452 74,303
Total 655,359 691,106 110,050 581,056 74,303

Note for the "Cumulative Reductions in SO2 Variance Tons" column, a positive number indicates an emission decrease
(benefit).

(1) Tons shown for 2010, 2011 and 2012 are based on actual SO2 emissions. Tons shown for 2013-2020 are based on not
operating Hutsonville and Meredosia. Tons shown for 2013-2016 do not include any SO2 emissions for FutureGen 2.0
because FutureGen 2.0 is not scheduled to begin operations until mid-2017. For 2017-2020, reduced tons are less nearly
two times (1.8) worst-case potential SO2 emissions from FutureGen 2.0.

Figure 5. The Ameren MPS Group Variance SO2 Limit Comparison to the Current MPS, 2010-
2020

Ameren MPS Group Variance SO, Limit Comparison to the Current MPS
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Lack of Adverse Impact of the Variance

Over the course of the entire period 2013-2020, the total tons of SO2 reduced in the atmosphere
will be greater if the requested variance is granted than if it is not. The source of reduction in SO2
emissions attributable to granting the variance period is two-fold: 1) the MPS Group will emit less
SO2 via a mitigation emissions rate representing a 19% to 30% reduction in the MPS allowable
SO2 emissions rate through 2014; and 2) the Hutsonville and Meredosia coal-fired power plants will
remain shuttered through 2020, which will result in less coal being burned and less SO2 being
emitted.

Based on the emissions mitigation commitments in the requested variance, granting the variance
request would not result in an adverse impact and, in fact, would result in an overall net health
benefit.

THE POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM SO2

While concerns about potential health effects associated with exposure to SO2 are understandable,
there are misconceptions about what the scientific research is telling us. From controlled studies
with human subjects, there appears to be a continuous spectrum of sensitivity to SO2, with some
people being completely unaffected by concentrations that lead to severe bronchoconstriction in
others. Asthmatics are particularly sensitive to the effects of SO2 and the effects are enhanced if
sufficient amounts of SO2 reach the lower regions of the lungs, which is more likely to occur during
mouth breathing (as opposed to breathing through the nose) and exercise. Maximum effects of
SO2 occur within a few minutes and continued exposure does not typically increase the response
and the effects are generally short-lived and completely reversible (WHO, 2006).

However, more studies than not have failed to find statistically significant associations between
long-term and short-term SO2 concentrations and adverse health outcomes on an epidemiological
basis, indicating that the apparent associations found in the laboratory may well be due to other
factors in an environmental setting. In fact, USEPA has concluded that there is not a causal
relationship between long-term SO2 exposure and respiratory effects or mortality (USEPA, 2008).
While USEPA has concluded that the results of clinical studies in which humans are exposed to
SO2 concentrations much higher than those found in ambient air support a causal relationship
between respiratory morbidity and short-term exposure to SO2, nine of the 10 primary epidemiology
studies attempting to correlate short-term exposure to asthma-related emergency room visits or
hospitalizations relied upon by USEPA found either no association or very small positive
associations. USEPA further concludes that the evidence on short-term SO2 exposure is only
suggestive of a causal relationship with mortality (USEPA, 2008). Therefore, although there is a
public perception of a correlation between SO2 and health effects, when the studies providing the
underlying support for such declarations are more closely examined, it becomes clear that the
association between SO2 exposure and respiratory health effects and mortality is not a scientific
certainty.

Asthma Prevalence in the U.S.

Asthma is the health effect most commonly cited as associated with SO2 exposure, and there is
public concern about rise in asthma in the U.S. population. However, there are many theories
about the rise in asthma over the past 30 years, and exposure to outdoor pollution is probably the
least plausible explanation given that the air quality in Illinois (IEPA, 2012) and the nation as a
whole, specifically with respect to SO2 emissions, has improved dramatically during the same time
period over which asthma prevalence has increased.
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This theory of causality cannot be supported when the dramatic decreases in SO2 emissions in the
U.S. by the electric power sector is compared to asthma prevalence data. As shown in Figure 6,
below, asthma prevalence increased from 1980 through 1996 (MMWR, 2007). Less dramatic
increases have occurred from 2001 through 2010 (CDC, 2012), as shown in Figure 7 below.

Figure 6. Asthma Prevalence 1980 - 1996

Figure 7. Asthma Prevalence 2001 - 2010
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NOTES: Asthma prevalence refers to percentage of people who have ever been diagnosed with asthma and still have
asthma. Data are age adjusted to the 2000 U.S. standard population. SOURCE: CDC/NCHS, National Health Interview
Survey.
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Thus, the perceived connection between the rising prevalence of asthma in the U.S. is not borne
out by the dramatic decreases in SO2 emissions over the same time period. The distribution of
asthma in other countries also fails to implicate SO2 or other pollutants as an aggravating factor.
Some of the highest asthma mortality rates occur in Australia and New Zealand, which have
excellent air quality. Asthma is more prevalent in rural areas of the Scottish highlands, which have
some of the lowest ozone concentrations in the world, than in more urban and polluted parts of the
United Kingdom, according to a recent report (Friebele, 1996).

Changes in the diagnostic coding of asthma and survey questions in self-reporting asthma
guestionnaires over the last 30 years have likely altered the diagnosis of asthma cases and caused
changes in prevalence and incidence statistics. The International Classification of Diseases (ICD)
provided by the World Health Organization (WHO) was revised in 1978 (9th revision) and 1990
(20th revision) resulting in a change to the coding of asthma. In the ICD 8, a patient with “asthmatic
bronchitis” would have been coded under bronchitis, while in ICD 9 this same person would be
coded under asthma (Marcus and Braman, 2010). One study that analyzed asthma patient records
found an increase in patients with an asthma classification that had a history of smoking in the
1980s versus the 1970s. The cause of this difference was attributed to the change in classification
of asthmatic bronchitis from a bronchitis heading to an asthma heading, resulting in asthmatic
bronchitis patients now falling under the umbrella of asthma in the 1980s (Marcus and Braman,
2010). This change in coding may also influence the validity of epidemiology studies that look at
hospital emergency room (ER) visits for asthma as potential indicators of an association between
ambient pollutant concentrations and respiratory effects over years during which changes in the
asthma definition has changed.

A large source of asthma surveillance data is compiled by the National Center for Health Statistics
of the Centers for Disease Control and Prevention (CDC) under the National Health Interview
Survey (NHIS). The NHIS questions used to evaluate asthma prevalence changed in 1997 and
2001, resulting in three separate types of questions that could impact asthma prevalence estimates
from 1980 to 1996, 1997 to 2000, and 2001 to the present (National Heart and Lung Institute;
www.nhlbi.nih.gov/health/prof/lung/asthma/surveil.htm). These changes prevent comparisons of
reported asthma rates from 1980 to 1997 to the more recent data set from 1997 to 2001 and from
2001 to 2010, and illustrate the potential variability in reported asthma prevalence depending on
how asthma questions are phrased, and what sort of asthma information is requested (lifetime
incidence versus episodes in the past 12 months, for example). Thus the prevalence graphs above
a provided for two time periods.

The increase in asthma cases may also be partially explained by factors relating to changes in
healthcare access and physician perceptions. The diagnosis of asthma may have become more
likely than a similar diagnosis of bronchitis or chronic obstructive pulmonary disease (COPD)
among patients with similar symptoms. One study looked at healthcare data from Manitoba,
Canada from 1980-1990 and found a statistically significant increase in asthma diagnosis above
background increases found for other diseases with similar symptoms over that time period
(Manfreda et al., 1993). The study attributes some of the increase to an increase in the likelihood of
asthma diagnoses.

Another factor that may have contributed to the apparent increase in childhood asthma prevalence
is that children spend much more time indoors today than they did 30 years ago. In addition to
contributing to the development of asthma, exposure to various indoor air irritants can also
exacerbate asthma symptoms. Cat, cockroach, and house mite dust allergens have all been
causally linked to exacerbation of asthma symptoms in sensitive individuals, and environmental
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tobacco smoke exposure has also been causally linked to exacerbation of asthma symptoms in
young children (Institute of Medicine, 2000).

Therefore, the suggestion that SO2 emissions are significant contributors to the rise in reported
asthma cases (and other diseases) is not supported by evidence in the literature.

Long-term Health Evaluation

Despite the calculations demonstrating an overall reduction in the tonnage of SO2 emissions over
the variance period (see Tables 2 and 3 and Figures 4 and 5 above), there is the concern that
potential harm could occur during the period of the increase in emissions that would be allowed
between the years of 2015 and 2019 under the requested variance.

While looking exclusively at the MPS Group plants there could, theoretically, be additional adverse
health outcomes between the years of 2015 and 2019, those theoretical health effects will be offset
by fewer theoretical adverse health outcomes in the years of 2013 and 2014. Specifically, because
the magnitude of the emission reductions during 2013 and 2014 is greater than the increased SO2
emissions that will occur between 2015 and 2019, there are fewer adverse health effects overall. In
addition, because the requested variance and proposed compliance plan include the commitment to
keep the Hutsonville and Meredosia power plants shutdown, the requested variance will ensure a
reduction in emissions of other pollutants that otherwise would be allowed under the MPS.
Therefore, the health benefits of approving the requested variance outweigh the potential for
adverse health effects, resulting in an overall health benefit, when the entire period of the requested
variance taken into account. Assuming that one accepts that the SO2 emissions pose a health
threat, the requested variance represents a tradeoff between greater reductions in health effects in
2013 and 2014 in exchange for smaller reductions in health effects between the years of 2015 and
2019.

It is important to note that the above discussion is predicated on the assumption that the C-R
(concentration-response) relationships reported in early epidemiological studies indicate causal
relationships between the SO2 exposures and adverse health effects. However, in most studies
that have examined the potential for confounding by other co-pollutants (particulates, ozone,
nitrogen oxides), the small associations observed between ambient SO2 concentrations and
adverse health outcomes usually become null when two-pollutant models are used, indicating that
the associations are stronger for the other pollutants or that there is ho association with SO2
(USEPA, 2008; USEPA, 2009; Goodman et al., 2010). [See also the discussion below on
particulate matter.] As a result, more studies than not have failed to find statistically significant
associations between long-term and short-term SO2 concentrations and adverse health outcomes.
According to the USEPA's own Integrated Science Assessment (ISA, USEPA, 2008) prepared in
support of the most recent SO2 NAAQS review, “Overall, the epidemiologic studies do not provide
sufficient evidence to infer a causal relationship between long-term exposure to SO2 and asthma,
bronchitis, or respiratory symptoms”. The USEPA ISA also concluded that “The available
epidemiologic evidence on the effect of long-term exposure to SO2 on mortality is inadequate to
infer a causal relationship at this time” (USEPA, 2008).

The USEPA ISA does conclude that “the human clinical, epidemiologic, and animal toxicological
data are sufficient to conclude that there is a causal relationship between respiratory morbidity and
short-term exposure to SO2" and that “The evidence is suggestive of a causal relationship between
short-term exposure to SO2 and mortality”. However, of the 10 primary epidemiology studies
attempting to correlate short-term (daily) SO2 exposures to adverse health outcomes relied upon by
USEPA, nine found either no association or very small positive associations between daily SO2
concentrations and asthma-related emergency room visits or hospitalizations. Among the studies
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for which weak positive associations were observed, conclusions were either: 1) based only on
results from single-pollutant models (i.e., multiple pollutant models were not used, which are applied
to determine confounding by co-pollutants); or 2) based on results from single-pollutant models that
were not statistically significant in two-pollutant models.

Statistical significance is key to determining if exposure and effect are causally associated.
Determining whether the effect is isolated, independent, or secondary to a known effect of exposure
is also important because these types of effects may be the result of other factors not related to the
exposure of interest (Goodman et al., 2010). Isolated effects occur in only a few test subjects and
independent effects are those which occur in the absence of other effects expected via the same
mechanism of action. The fact that these effects occur inconsistently and lack biological plausibility
is an indication that they are more likely due to another factor or measurement error rather than
exposure related. A test of statistical significance helps determine whether effects are caused by
the exposure under study. These tests compare differences between exposed and non-exposed
groups of test subjects as opposed to evaluating effects in independent individuals. If the difference
between exposed and non-exposed groups is not statistically significant, the exposure is either
insufficient to cause the effect under study or the study is not sufficiently powered, most likely due to
having too few test subjects.

Only one of the 10 epidemiological studies (NYSDOH, 2006) correlating daily SO2 concentrations
to adverse health outcomes relied upon by USEPA in the latest NAAQS review found a marginally
statistically significant association with increased SO2 levels in both single-and two-pollutant
models. However, the authors of that one study acknowledged that correlations between co-
pollutants made these results difficult to interpret.

Short-term Health Evaluation

Concern has been raised previously that the long-term cumulative SO2 reductions do nothing to
help communities with short-term pollution impacts and it is those short-term impacts that happen to
children and the elderly population across the state. However, it is not correct that cumulative SO2
reductions do nothing to abate short-term pollutant impacts. Long-term concentrations are not
completely independent of short-term concentrations of the same pollutant. In fact, USEPA has
performed extensive evaluations to determine relationships between short-term and longer-term
concentrations of various pollutants and has on occasion set a longer-term standard to limit the
relative frequency with which shorter-term exposures will exceed a particular level. In addition,
USEPA'’s screening modeling guidance indicates that for a point source it can be assumed that the
maximum daily average concentration is 0.4 of the maximum 1-hour and that the maximum annual
concentration is 0.08 of the max 1-hr (http://www.colorado.gov/airguality/permits/screen.pdf). From
this we can infer 24-hour to annual ratio of 0.4/0.08 = 5. Thus, it is widely accepted that long-term
and short-term concentrations are related to one another. For this reason, the overall net reduction
in SO2 provided by the requested variance in comparison to the MPS rule is also expected to have
an effect on reducing short-term exposures over the variance time period.

SO2 Levels

Concern has also been expressed previously that high levels of SO2 (and NOx) can exacerbate
respiratory systems in at-risk individuals (e.g., children, the elderly), including asthma and COPD
attacks. The operative words regarding this concern are “high levels.” There are many controlled
human studies that have exposed healthy and asthmatic test populations to SO2 and that have
measured small lung function decrements in the asthmatic population, particularly at higher than
normal exertion levels. However, most fail to show a statistically significant response, and even in
asthmatics (a sensitive subpopulation), responses are only seen at high concentrations on the order
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of 250 ppb (715 pg/m3) over a 10 minute period (WHO, 2006). Peak exposures in the range of
4,000 ppb (11,440 pg/m3) to 5,000 ppb (14,330 pg/m3) are required for reductions in mean lung
function in normal (non-asthmatic) individuals at rest. No significant changes in group mean lung
function in healthy individuals have been seen below short-term exposures of 1000 ppb (2860
pMg/m3), even with exercise (WHO, 2006).

To put the SO2 concentrations above into context, according to the Illinois EPA 2011 Air Quality
Report (IEPA, 2012), the statewide average 24-hour SO2 concentration for 2011 was 39 pg/m3 (15
ppb) and was the same in 2010, and 45 ug/m3 (17 ppb) in 2009. The statewide average 1-hour
high in 2011 was 165 pg/m3 (63 ppb), compared with 197 ug/m3 (75 ppb) in 2010, 212 ug/m3 (81
ppb) in 2009 and 335 pg/m3 (128 ppb) in 2008. Therefore, not only have the air concentrations
monitored in lllinois been well below levels demonstrated to cause respiratory effects in healthy and
asthmatic individuals, there has been an overall downward trend in SO2 concentrations in the state
(corresponding to the national data). See Figures 1, 2 and 3 above.

In the original variance proceeding, reference was made to a 2010 study conducted by the National
Research Council (NRC) that indicated that annual health related damages from particulate, SO2
and NO2 cost $62 billion in 2005 alone. The concentration-response (C-R) relationship used in the
NRC Health Impact Assessment (HIA) to estimate damages associated with SO2-related hospital
admissions was from a study conducted by Sheppard et al. (1999). However, this study, like most
SO2 epidemiology studies, failed to find an association between ambient SO2 concentrations and
asthma-related hospital admissions, as was clearly acknowledged by the authors.

The C-R function is a key component of HIAs because it is this function that allows the effect of
interest to be linked in a quantitative way to incremental changes in concentrations by assuming a
response continuum. However, C-R relationships are calculated for all pollutants and health
endpoints examined in a scientific study by the authors, even for those pollutant-health effect
pairings that are determined through statistics not to be associated with the exposure of interest.
Therefore, it is up to those conducting the HIA (individuals other than the scientific study authors) to
choose appropriate C-R relationships for use in modeling. It is disconcerting that the NRC study
would use a C-R function from a study in which the ambient SO2 concentrations and asthma-
related hospital admissions were determined not to be correlated and casts doubt on the validity of
the entire NRC report. This is a clear example of how findings published in the scientific literature
are often misinterpreted and inadvertently or intentionally misused.

Epidemiological Studies

Concerns have been raised previously that research demonstrates that even moderate levels of
SO2 are associated with bronchospasm. Indeed, in the original variance proceeding reference was
made to the USEPA’s ISA (USEPA, 2008) to support the assertion that epidemiologic studies have
observed respiratory effects in areas where the SO2 concentration was below the regulatory level in
place at the time. However, the evidence of respiratory effects below the 24-hour NAAQS
referenced in the ISA comes entirely from epidemiological studies. To put this finding into context, it
is important to understand what epidemiological studies can and cannot do.

Observational epidemiological studies attempt to determine which factors are associated with
diseases (risk factors) and which factors may protect people or animals against disease (protective
factors). However, epidemiological studies cannot prove that a specific risk factor actually causes
the disease being studied. This is because epidemiological studies cannot control for, nor can they
necessarily identify, all of the factors that may influence a health outcome. Therefore, they are
plagued with issues of confounding. For example, if coffee drinkers were more likely to also be
cigarette smokers, and a study was conducted to explore potential associations between coffee
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drinking and lung cancer, without taking the smoking habits of the coffee drinkers into account,
smoking would be a confounder and the results may seem to show that coffee drinking increases
the risk of lung cancer.

Epidemiological evidence can only show that a risk factor is or is not associated (correlated) with a
higher incidence of disease in the population exposed to that risk factor. The higher the correlation,
the more certain the association; but causation cannot be proven in these studies. Therefore, the
fact that there may be studies showing that hospital admissions or emergency room visits were
increased in an area where short-term SO2 concentrations were below the NAAQS does not
necessarily mean that the SO2 concentrations caused the increase in hospital admissions.

Studies that use population level data, such as respiratory hospital admissions or emergency room
visits obtained from databases without collecting any data on the individuals involved, are prone to
what is known as “ecologic fallacy.” This occurs when a correlation observed at the population level
is assumed to apply at the individual level. Without information on whether the correlations were
statistically significant and whether co-pollutants and other intervening variables were properly
controlled for, it is not possible to know what the implications of the findings are or if the statement
even accurately characterizes the findings.

Thus, while USEPA'’s ISA may have noted that epidemiologic studies observed respiratory effects in
areas where the SO2 concentration was below the regulatory level in place at the time, the
respiratory effects were not necessarily due to SO2 exposure. This is discussed in more detail
below.

Particulate Matter

Epidemiological data do indicate that particulate matter is a stronger causal agent for mortality and
morbidity (i.e., effects other than mortality) than gaseous SO2, and gaseous SO2 is usually found in
association with particulate matter, as SO2 is a precursor for fine sulfate particles. The original
scientific health data on particulates, both PM10 (airborne particulate matter of 10 micrometers in
diameter and smaller data) and PM2.5 only measured the total amount of PM, and certain adverse
health effects are correlated with total PM, whether measured as PM10 or PM2.5.

However, the scientific and regulatory communities understood that PM can have many different
sources, and many different compositions. The National Academy of Sciences, National Research
Council report (NRC, 2004) states: “The current NAAQS for PM is both size and mass-based and
implicitly assumes that all particles of a given size have the same toxicity per unit mass, irrespective
of chemical composition. In the committee’s judgment, this mass-based NAAQS greatly
oversimplifies complex biological phenomena.”

Thus, recent studies have focused on speciating the types of PM present in ambient air, and these
studies indicate that the sulfate component of PM2.5 is not associated with adverse health effects;
instead, indications are that carbonaceous forms of PM2.5 (black carbon, elemental carbon, such
as emitted from diesel engines or the combustion of residual oils) are the critical health
determinants.

However, recent epidemiological studies have not shown a correlation between adverse health
effects and ambient SO2, or its particulate product, sulfate.

e Metzger et al. (2004) demonstrated that 1-hr SO2 and 24-hr PM2.5 from sulfates were not
associated with hospital emergency room visits for cardiovascular disease symptoms in a
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study of 31 hospitals in the Atlanta area. Associations were shown for NO2, CO, PM2.5,
organic carbon, elemental carbon, and oxygenated hydrocarbons.

e Schwartz et al. (2005) demonstrated that there were no associations between heart rate
variability (HRV), an indicator of potential cardiovascular complications, and ambient SO2
or NO2 in a group of elderly residents in Boston, nor for secondary PM. Total PM2.5 was
correlated with adverse HRV values, but black carbon, a traffic-related component of
PM2.5, had the strongest correlation with adverse HRV values. The remaining secondary
PM had a weak association with one adverse indicator.

o Jerrett et al. (2005) studied health outcomes in 51 cities originally evaluated by the
American Cancer Society (ACS). Relative Risks (RR) for sulfate [PM2.5 component]
exhibit a large decline from the 1980s to the 1990s. In contrast, PM2.5 RRs follow the
opposite pattern, with larger RRs later in the 1990s. The authors state that “The reduction
in sulfate RR may have resulted from air quality improvements that occurred through the
1980s and 1990s in response to the acid rain control program. PM2.5 concentrations also
declined in many places, but toxic mobile sources are now the largest contributors to PM in
urban areas. This may account for the heightened RR of mortality associated with PM2.5 in
the 1990s.”

e Reiss et al. (2007) reviewed the “Evidence of Health Impacts of Sulfate- and Nitrate-
Containing Particles in Ambient Air.” They conclude: “In total, the epidemiologic and
toxicologic evidence provide little or no support for a causal association of PM sulfate and
health risk at ambient concentrations.” There is general consensus that SO2 is unlikely to
be causally associated with mortality. Where adverse outcomes are associated with SO2,
they indicate that SO2 may be a surrogate for some other exposure.

e Black carbon, an indicator of traffic emissions, is consistently associated with adverse
health outcomes in the studies where speciation of the components of PM2.5 is conducted.
Interestingly, where PM2.5 and the sulfate component are measured, but black carbon is
not measured, the secondary sulfate component of PM2.5 will track with adverse health
effects; this is considered to be a phenomenon of “transference” of health associations from
a poorly or measured parameter to one that is well measured. However, where SO2 and/or
sulfate (the PM2.5 component) are measured, significant adverse health outcome
associations are rarely demonstrated (Grahame, 2009).

Attachment 2 provides an evaluation of PM2.5 measurements in the vicinity of the MPS Group
power plants. The results indicate that there is no evidence to suggest that the power plants are
contributing to elevated PM2.5 concentrations. PM2.5 concentration trends are decreasing at the
monitoring locations, and this trend is expected to continue, and there is no reason to conclude that
the requested variance will adversely impact these results.

Health-Outcome Predictive Tools

Concerns have also been raised based on reported statistics for deaths associated with emissions
from specific power plants, including, statistics from the Power Plant Impact Estimator Software
Tool located at http://www.catf.us/resources/publications/view/138 and its accompanying report
entitled, “Toll from Coal: An Updated Assessment of Death and Disease from America’s Dirtiest
Energy Source.” This study was commissioned by the Clean Air Task Force (CATF, 2010). The
underlying assumptions used in deriving these statistics are not particularly transparent, even upon
examination of the technical support document for the estimator tool and Toll from Coal report (Abt,
2010). However, one thing noted is that the C-R relationship for SO2 exposure and asthma-related
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hospital admissions used in the tool was from a study (Sheppard et al., 1999) that failed to find an
association between ambient SO2 concentrations and asthma-related hospital admissions (a
shortcoming noted for the NRC report discussed above). Although these types of evaluations are
becoming increasingly more common, use of these C-R relationships are subject to significant
uncertainty related to their generalizability and accuracy. One thing is certain, C-R relationships
from studies that fail to establish an association between the exposure and effect of concern should
not be extrapolated to other situations in the hopes of providing accurate predictions of adverse
health outcomes. The other comments made above about C-R relationships and their use apply
here as well.

Public Perceptions

The public debate on air pollution coupled with the sensationalized air pollution health stories in the
media have created the appearance that harm from air pollution is much greater and more certain
than suggested by the underlying scientific evidence. According to Dr. Joel Schwartz (2006),
whose work on the relationship between respiratory hospital admissions and ambient air pollutants
is amongst some of the most highly cited and who is one of the premier authors of many
epidemiological studies that have been relied upon by USEPA in establishing and re-evaluating the
NAAQS, “the incentives in air pollution health research encourage risk exaggeration...Through
exaggeration, omission of contrary evidence, and lack of context, regulators, activists, and even
many health scientists misrepresent the results of air pollution health studies and the overall weight
of the evidence from the research literature” (Schwartz, 2006). Dr. Schwartz’ work is cited across
multiple fields, including Clinical Medicine, Environment & Ecology, Biology & Biochemistry, and
Pharmacology & Toxicology. http://www.esi-topics.com/airpoll/interviews/JoelSchwartz.html

Attached is a copy of “Air Pollution and Health: Do Popular Portrayals Reflect the Scientific
Evidence?” by Dr. Joel Schwartz, which provides several case studies aimed at demonstrating that
misinformation about air pollution is a pervasive problem. The Schwartz (2006) article
demonstrates why it is so important for those involved in evaluating and setting health policy to look
deeper than the summaries of studies provided by other governmental agencies, health scientists in
press conferences, and activists in hearings.

CONCLUSION

There is no question that very high levels of pollution can kill, as occurred during the “London Fog”
of 1952, when soot and SO2 were at levels orders of magnitude higher than those experienced in
developed countries today and visibility was less than 20 feet. However, claims that low levels of
pollutants cause death is based on observational studies, many of which have not controlled for co-
pollutants and lifestyle variables and usually do not contemplate regional disease patterns that have
nothing to do with air pollution. It is noteworthy that researchers have been unable to evoke
adverse health outcomes in animals with SO2 concentrations anywhere near as low as those found
in ambient air today. And the preponderance of the evidence from a variety of epidemiological
studies indicates, as noted above, where SO2 and/or sulfate (the PM2.5 component) are measured,
significant adverse health outcome associations are rarely demonstrated (Grahame, 2009).
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More specifically related to the requested variance that is the direct subject of this Memorandum,
this evaluation concludes that there would be no adverse impact as a result of implementing the
requested variance and, in fact, a net environmental benefit would be realized.

Sincerely,

Lisa JN Bradley, Ph.D., DABT
Vice President and Senior Toxicologist

Enclosures:

Attachment 1. References

Attachment 2. Regional Evaluation of PM2.5

Attachment 3. Schwartz, J. 2006. Air Pollution and Health: Do Popular Portrayals Reflect
the Scientific Evidence? American Enterprises Institute for Public Policy
Research. Environmental Policy Outlook, No. 2.

Attachment 4: Resume for Lisa JN Bradley, Ph.D., DABT
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Memorandum

To Lisa Bradley Page 1
CC Carlos Szembek, Bob Paine

Subject Ambient PM2.5 Concentrations — Ameren Power Plants, lllinois

From Brian Stormwind

Date July 10, 2013

Review of PM, 5 Monitoring Data in the Vicinity of the Ameren Power Plants to be Purchased
by lllinois Power Holdings (IPH)

Figure 1 shows the location of the power plants and closest and most representative PM, s ambient
air quality monitors relative to each plant. The proximity, surrounding land use (e.g., rural or urban)
and prevailing wind direction were considered in selecting representative monitors, although
monitors in all directions were reviewed for consideration. For facilities with a lack of nearby
monitors, distant monitors that were not necessarily representative of the facility locations were
included for reference. The monitors with respect to each power plant are reviewed below.

The source of the PM, s monitoring data is U.S. EPA’s AirData website!. The AirData site provides
annual summaries of measured concentrations from state-run ambient air quality monitors including
the design concentrations used to evaluate the monitor results relative to the National Ambient Air
Quality Standards (NAAQS).

The PM,s NAAQS are as follows:

e 24-hour =35 ug/ms; design value is the 3-year average of the og™ percentile daily
concentration.
e Annual = 12 pg/m? design value is the 3-year average of the annual mean concentration.

Discussion of Individual Power Plants and Surrounding PM, s Ambient Air Monitors

E.D. Edwards and Duck Creek

Due to the proximity of the E.D. Edwards and Duck Creek power plants, the monitors for these
have been grouped together. No representative monitors for these facilities were found north of the
nearest monitor at Peoria (Figure 1). The prevailing wind pattern for both these facilities is shown
in Figure 2, with wind primarily from the south.

t http://www.epa.gov/airdata/ad_rep_mon.html
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The E.D. Edwards power plant is located in Bartonville, IL in Peoria County. The closest PM, 5
monitors relative to the E.D. Edwards plant are located in Peoria, IL, 13 km to the northeast; in
Normal, IL, 57 km to the east southeast; Springfield, IL, 86 km to the south and Decatur, IL, 103 km
to the south-southeast. Further out (and upwind) from E.D. Edwards are the Keokuk, IA monitor,
148 km to the west and the Quincy, IL monitor 148 km to the southwest. The most recent 3 years
of data and corresponding design values for these monitor stations are summarized in Table 1.
The monitoring data indicate compliance with the NAAQS and a likely decreasing trend as 2012
data were consistently lower than 2011. The trend of decreasing PM, s concentrations is expected
due to consistent reductions in precursor emissions, as noted by EPA in their June 2013 trends
update available at http://www.epa.gov/ttnchiel/trends/.

The Duck Creek power plant is located east-southeast of St. David, IL in Fulton County. The
closest PM, s monitors relative to the Duck Creek facility are located in Peoria, IL, 42 km to the
northeast; Springfield, IL, 77 km to the south-southeast; Normal, IL, 84 km to the east; Decatur, IL
112 km to the southeast; Keokuk, IA, 121 km to the west; and in Quincy, IL, 132 km to the west-
southwest. The most recent 3 years of data and corresponding design values for the monitor
stations are summarized in Table 1. The monitoring data indicate compliance with the NAAQS
and, similar to the monitors surrounding the E.D. Edwards plant, a likely trend for decreased
concentrations as the 2012 data were consistently lower than the previous two years.

Table 1: PM, s Monitor Concentrations — E.D. Edwards and Duck Creek Power Plants

Design Concentrations (ug/ms) NAAQS
Monitor Ave. Period Ranking 2010 2011 2012 3-yr Ave (ug/ms)
Peoria, IL 24-hour 98" % 26.0 27.7 20.7 24.8 35
ID 17-143-0037 Annual Highest 11.5 11.7 9.8 11.0 12
Springfield, IL 24-hour 98" % 24.2 27.8 20.0 24.0 35
ID 17-167-0012 Annual Highest 11.5 10.7 9.5 10.6 12
Normal, IL 24-hour 98th % 25.0 25.8 21.3 24.0 35
ID 17-113-2003 Annual Highest 10.6 10.7 9.3 10.2 12
Decatur, IL 24-hour 98th % 22.1 25.5 18.1 21.9 35
ID 17-115-0013 Annual Highest 12.2 11.6 10.0 11.3 12
Keokuk, IA 24-hour 98th % 30.4 23.9 22.7 25.7 35
ID 19-111-0008 Annual Highest 11.8 11.3 10.9 11.3 12
Quincy, IL 24-hour 98th % 22.6 24.6 20.8 22.7 35
ID 17-001-0007 Annual Highest 10.5 10.4 9.5 10.1 12
Coffeen

The Coffeen power plant is located in Coffeen, IL in Montgomery County. The closest PM; 5
monitors relative to the Coffeen plant are located in Wood River, IL, 65 km west southwest; Alton,
IL 68 km to the southwest; and Granite City, IL, 75 km to the southwest. The most recent 3 years
of data and corresponding design values for these monitor stations are summarized in Table 2.
The monitoring data for Wood River and Alton indicate a large margin of compliance with the 24-
hour NAAQS, while annual concentrations are slightly below the revised annual NAAQS of 12
ug/ms. The Granite City monitor shows compliance for the 24-hour NAAQS, but exceeds the new
annual NAAQS. However, the annual averages at this location are decreasing year by year, and
the Granite City monitor is in an urban setting and likely most significantly influenced by local
commercial/industry and vehicular emissions. As indicated by climatological data from Springfield,
IL (Figure 3), Coffeen is predominately downwind of all three monitors; i.e., winds in the region are
predominantly from the southerly and southwesterly sectors. The closest downwind monitors
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relative to the Coffeen plant are located in Springfield (~90 km NNW) and Decatur (~100 km NNE).
The monitored concentrations for these stations are below the annual NAAQS.

Table 2: PM, s Monitor Concentrations — Coffeen Power Plant

Design Concentrations (ug/ms) NAAQS
Monitor Ave. Period Ranking 2010 2011 2012 3-yr Ave (ug/ms)
Wood River, IL 24-hour 98" % 22.1 28.6 23.2 24.6 35
ID 17-119-3007 Annual Highest 12.0 12.4 10.6 11.7 12
Alton, IL 24-hour 98th % 25.0 23.9 23.6 24.2 35
ID 17-119-2009 Annual Highest 13.3 11.6 10.6 11.8 12
Granite City, IL 24-hour 98th % 28.6 30.6 23.7 27.6 35
ID 17-119-0024 Annual Highest 14.6 14.3 13.1 14.0 12
Springfield, IL 24-hour 98th % 24.2 27.8 20.0 24.0 35
ID 17-167-0012 Annual Highest 11.5 10.7 9.5 10.6 12
Decatur, IL 24-hour 98th % 22.1 25.5 18.1 21.9 35
ID 17-115-0013 Annual Highest 12.2 11.6 10.0 11.3 12
Newton

The Newton power plant is located in Newton, IL in Jasper County. The closest PM; s monitors
relative to the Newton plant are located at the Purdue Agricultural Farm near Vincennes, IN, 72 km
to the east southeast; co-located monitors in Terre Haute, IN, 96 km to the northeast and Knight
Prairie, IL, 99 km to the south-southwest. The most recent 3 years of data and corresponding
design values for these monitor stations are summarized in Table 3.

All monitors indicate a large margin of compliance with the 24-hour NAAQS. The Purdue and Terra
Haute #1 annual concentrations are just below the annual NAAQS, while Terra Haute #2 exceeds
the new annual NAAQS. The Purdue monitored concentrations are likely influenced by local
farming activities. The Terre Haute monitors are located in an urban area and the higher
concentrations are likely a result of local commercial/industrial activities and vehicular traffic. Note
that although regional wind patterns (Figure 3) suggest potential transport of emissions from the
Newton power plant toward Terra Haute, the power plant, which is almost 100 km away, is too far
to have a significant contribution to the Terre Haute monitored concentrations.
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Table 3: PM, s Monitor Concentrations — Newton Power Plant

Design Concentrations (ug/ms) NAAQS

Monitor Ave. Period Ranking 2010 2011 2012 3-yr Ave (ug/ms)
Purdue 24-hour 98" % 27.6 26.7 23.1% 25.8 35
ID 18-083-0004 Annual Highest 12.3 11.4 11.49 11.7 12
Terre Haute, IN 24-hour 98th % 29.2 26.5 24.1 26.6 35
ID 18-167-0018 (POC1) Annual Highest 13.0 12.4 10.4 11.9 12
Terre Haute, IN 24-hour 98th % 31.0 33.6 26.2 30.3 35
ID 18-167-0018 (POC2) Annual Highest 134 13.8 11.6 12.9 12
Knight Prairie 24-hour 98th % 25.3 20.6 15.7 20.5 35
ID 17-065-0002 Annual Highest 11.3 10.1 8.4 9.9 12

@ Data listed for 2009. Monitor discontinued after 2011.
Joppa
The Joppa power plant is located in Joppa, IL in Massac County on the border with Kentucky. The
regional wind pattern for south-southeastern IL is best represented by the 30-year wind rose from
Evansville, IN airport (Figure 4) that shows both strong northwest and southerly flow in the area.
The closest PM, s monitors relative to the Joppa plant are located in Paducah, KY, 25 km to the
southeast and in Knight Prairie, IL, 98 km to the north-northeast. No other representative monitors
were found within 125 km of the Joppa plant. Given the wind pattern for the region shown in Figure
4, the Joppa plant lines up reasonably well with the Paducah (northwest flow) and the Knight Prairie
monitors (southerly flow). The most recent 3 years of data and corresponding design values for
both monitor stations are summarized in Table 4. The monitoring data indicate a large margin of
compliance with the NAAQS and a likely decreasing trend as the data for each year is lower than
the data for previous year.
Table 4: PM, s Monitor Concentrations —Joppa Power Plant
Design Concentrations (ug/ms) NAAQS

Monitor Ave. Period Ranking 2010 2011 2012 3-yr Ave (ug/ms)
Paducah, KY 24-hour 98" % 25.0 23.2 19.3 22.5 35
ID 21-145-1004 Annual Highest 11.4 104 9.9 10.6 12
Knight Prairie 24-hour 98th % 25.3 20.6 15.7 20.5 35
ID 17-065-0002 Annual Highest 11.3 10.1 8.4 9.9 12
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Conclusions

Based on a review of available monitoring data in the vicinity of the Ameren power plants, there is
no evidence to suggest that the stations are contributing to elevated PM, s concentrations or, in the
case of the Coffeen and Newton facilities, concentrations in excess of the NAAQS. It is important
to note that the 2012 24-hour and annual PM,; 5 concentrations for all the monitors listed (with the
sole exception of the Purdue monitor which was discontinued after 2011) are consistently lower
than the 2011 year values indicating a potential regional downward trend. This trend is expected
due to downward trends in precursor emissions of SO, and NOXx.

Sincerely yours,

MW'J

Brian Stormwind
brian.stormwind@aecom.com
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Figure 1 Location of Power Plant Facilities and Noted PM,s Ambient Air Monitors. The power plants are noted with the red
markers; the ambient air monitors are noted with the yellow markers.
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Figure 2 30-year Climatological Wind Rose for Peoria Airport, L2

2 http://www.isws.illinois.edu/atmos/statecli/roses/pia_rose_13.pdf
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Figure 3 30-year Climatological Wind Rose, Springfield Airport3

*Source: http://www.isws.illinois.edu/atmos/statecli/roses/spi_rose_13.pdf



AECOM

Figure 4 30-year Climatological Wind Rose for Evansville Airport, IN®

4 http://www.isws.illinois.edu/atmos/statecli/roses/eva_rose_13.pdf
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Air Pollution and Health: Do Popular Portrayals Reflect

the Scientific Evidence?

By Joel Schwartz

Environmentalists, regulators, health scientists, and journalists are the main purveyors of information on air
pollution health risks. Unfortunately, these groups create the appearance that harm from air pollution is much
greater and more certain than suggested by the underlying evidence. The incentives in air pollution health
research encourage risk exaggeration, because information purveyors depend on public fear to maintain their
funding and influence. Investigative reporters are in the best position to assess how the political economy of envi-
ronmental health research affects the production and portrayal of the evidence. Public debate on air pollution
will continue to proceed from false premises until jowrnalists take up this challenge.

In a nationwide survey in 2004, 85 percent of
Americans rated air pollution as a “very serious”
or “somewhat serious” problem, with similar
results for state surveys.! In a recent Gallup Poll,
78 percent of Americans said they worry about
air pollution “a fair amount” or “a great deal.”?
Public fear of air pollution is understandable,
because most popular information about air pol-
lution is indeed alarming.

Activist groups regularly issue reports with scary
titles such as Danger in the Air; Death, Disease and
Dirty Power; Highway Health Hazards; Plagued by
Pollution; and Children at Risk.> Health researchers
often issue alarming summaries of their research as
well. Recent press-release headlines from health
research institutes include “Smog May Cause Life-
long Lung Deficits,” “Link Strengthened between
Lung Cancer, Heart Deaths and Tiny Particles of
Soot,” “USC Study Shows Air Pollution May
Trigger Asthma in Young Athletes,” and “Traffic
Exhaust Poisons Home Air.”

Regulators declare “code orange” and “code
red” alerts on days when air pollution is pre-
dicted to exceed federal health standards. And

news stories on air pollution often feature

Joel Schwartz (jschwartz@aei.org) is a visiting fellow at AEI.

1150 Seventeenth Street, N.W/, Washington, D.C. 20036

menacing headlines such as “Air Pollution’s
Threat Proving Worse than Believed,” “Don’t
Breathe Deeply,” “Study Finds Smog Raises
Death Rate,” “State’s Air Is among Nation’s
Most Toxic,” and “Asthma Risk for Children
Soars with High Ozone Levels.”
Headlines like these might be warranted if they

accurately reflected the weight of the scientific

al Policy Outlook

evidence. But they do not. Through exaggeration,
omission of contrary evidence, and lack of con-
text, regulators, activists, and even many health
scientists misrepresent the results of air pollution
health studies and the overall weight of the evi-
dence from the research literature. They create
the appearance that harm from air pollution is
much greater and more certain than suggested by
the underlying evidence.

Journalists are the final line of defense between
the public and the proponents of air pollution
health scares. Unfortunately, the majority of media
air pollution health stories are sensationalized
exaggerations of air pollution’s risks.

Through several case studies, this essay shows
that misinformation on air pollution and health is
a pervasive problem. As a result, public fear of air
pollution is out of all proportion to the minor risks
posed by current, historically low air pollution levels.

202.862.5800

www.aei.org



False Alarm on Asthma and Air Pollution

Beginning in 1993, the California Air Resources Board
(CARB) funded the Children’s Health Study (CHS).
Researchers from the University of Southern California
(USC) tracked several thousand California children liv-
ing in twelve communities with air pollution ranging
from near-background to the worst in the nation.

At a joint press conference in 2002, the USC
researchers and CARB managers reported

In fact, by the time of its release in February 2002,
the study no longer applied even in the southern Cali-
fornia areas where it was performed. Eight-hour ozone
exceedances had declined 55 percent, and one-hour
exceedances had declined 78 percent in the interim. By
2002, communities that were “high-ozone” areas during
the study had become “medium-ozone” areas, for which
ozone had no effect on asthma risk.

At the press conference releasing the CHS asthma

results, the chairman of the Air

that children who played three or more
team sports were more than three times

as likely to develop asthma if they lived
in the six highest-ozone communities in
the study, when compared with the six
lowest-ozone communities.® They also
claimed the study’s results applied to cities
across the United States.

Ironically, the CHS asthma study actu-
ally showed just the opposite. While
higher ozone was associated with a greater
risk of developing asthma for children
who played three or more team sports (8
percent of children in the study), higher
ozone was associated with a 30 percent
lower risk of developing asthma in the full
sample of children in the study.”? While
this fact was discussed in a journal article
on the study, it was not mentioned at the
press conference.8

Through exaggeration,
omission of contrary
evidence, and lack of
context, regulators,
activists, and even
many health scientists
misrepresent the
results of air pollution
health studies and the
overall weight of the
evidence from the

research literature.

Resources Board claimed: “This study
illustrates the need not to retreat but to
continue pushing forward in our efforts
to strengthen air pollution regulations.”!1
But if anything, the CHS asthma study
showed that current standards already
include a large safety margin. Ozone was
not associated with a change in asthma
risk in the medium-ozone areas of the
study. Yet these areas exceeded federal
ozone standards by large margins—an
average of 41 eight-hour exceedance days
per year and 17 one-hour exceedances.

False information on the CHS asthma
results was not limited just to CARB offi-
cials or USC scientists. Health experts
from around the country misinterpreted
the study’s results. For example, on the
day the study was released, a professor at
the State University of New York at

Higher levels of other pollutants,
including nitrogen dioxide and particulate matter
(PM,), were also associated with a lower asthma risk.?
Also mentioned in the journal article, but not at the
press conference, was that when the researchers divided
the twelve communities in three groups of four (rather
than two groups of six), the association of ozone with
increased asthma prevalence in child athletes applied
only to the four communities in the highest ozone
group and not to the medium-ozone group.

The assertion that the study is relevant for other parts
of the country was also false. The four high-ozone areas
in the study averaged 89 days per year exceeding the fed-
eral eight-hour ozone standard and 59 days per year
exceeding the one-hour standard during 1994-1997, the
years used to assess pollution exposure in the study.!0 No
area of the United States, outside of a few parts of Cali-
fornia, has ever had ozone levels this high even for a sin-
gle year, much less for several years running.

Stony Brook, who has since become the

American Lung Association’s medical director, claimed:
“This is not just a Southern California problem. There
are communities across the nation that have high
ozone.”1? According to the Houston Chronicle, Houston
asthma specialists said the study showed that “Houston
[should] step up its efforts to implement a state plan to
reduce ozone.”13 The director of the pediatric asthma
program at the University of California at Davis claimed
“Sacramento is a very high ozone area, so this [the CHS
asthma study] is going to be very relevant to us.”!4

Not only were all of these nominal experts wrong
about whether the study is relevant to actual ozone levels
in the United States, all of them completely missed the
fact that ozone and other air pollutants were associated
with an overall lower risk of developing asthma.

In a recent commentary on air pollution and asthma
in the Journal of the American Medical Association, two
prominent air pollution health researchers claimed:



“Some evidence suggests that air pollution may have
contributed to the increasing prevalence of asthma.”1>
The “evidence” they cite is the CHS asthma study.

Journalists also often act as cheerleaders for air pollu-
tion alarmists when reporting on air pollution and
health. For example, a recent editorial headline in the
Sacramento Bee declared “Smog and Asthma: The
Link—and Threat—Are Real.”16 The Bee’s source for
this claim? Once again, the CHS asthma study.

Much Ado about Very Little

The Children’s Health Study also suggests that even the
highest air pollution levels in the nation are having lit-
tle or no effect on children’s lung development. But
once again, the scientists involved in the study obscured
that fact.

After following more than 1,700 children from ages
ten to eighteen (years 1993 to 2001), CHS scientists
reported that there was no association between ozone
and lung-function growth.17 This is despite the fact that
the twelve communities in the study ranged from zero
to more than 120 eight-hour ozone exceedance days
per year, and zero to more than 70 one-hour ozone
exceedance days per year during the study period.!8
Once again, no area outside California has ever had
anywhere near this frequency of elevated ozone, even
for a single year, so we can conclude that ozone is not
causing any reduction in children’s lung capacity. This
has not stopped environmental groups from claiming
otherwise. For example, in Impacts of Ozone on Our
Health, the Carolinas Clean Air Coalition claims:
“Children have a 10 percent decrease in lung function
growth when they grow up in more polluted air.”1°

The Children’s Health Study also suggests that fine
particular matter (PM, 5) is causing little or no long-
term harm to lung growth. Unlike ozone, PM, 5 actually
was associated with a small effect on lung development.
Annual-average PM; 5 levels ranged from about 6 to 32
micrograms per cubic meter (ug/m3) in the twelve com-
munities in the study.20 Across this range, PM, 5 was
associated with about a 2 percent decrease in forced
expiratory volume in one second (FEV,) and a 1.3 per-
cent decrease in force vital capacity (FVC), both meas-
ures of lung capacity.

But even this small effect drastically inflates the
apparent importance of the results. First, no location
outside of the CHS communities has PM, 5 levels any-
where near 32 pg/m3. In fact, outside California there is

not a single area with PM; 5 above 21 pg/m3. And by
the time the study was published in 2004, even the
highest PM, 5 area in California was at 25 pg/m3.

[t is also worth noting that the children in the CHS
were already ten years old when they entered the study
in 1993 and had therefore been breathing the even-
higher air pollutant levels extant during the 1980s in
southern California. For example, Riverside averaged
about 48 pg/m3 PM, 5 during the 1980s, or about 50
percent greater than the highest PM, 5 level measured
during the CHS years.2! If it were really these higher
1980s PM, 5 levels that caused the lung-function
declines, then the current worst PM, 5 in the country
would be causing about a 1 percent decrease in FEV,
and a 0.5 percent decrease in FVC. Thus, taking the
CHS results at face value, ozone is having no effect on
children’s lung development anywhere in the United
States. PM, 5 is having virtually no effect.

Nevertheless, the USC researchers’ press release on
the study created an unwarranted appearance of serious
harm. Titled “Smog May Cause Lifelong Lung Deficits,”
the press release asserted: “By age 18, the lungs of many
children who grow up in smoggy areas are underdevel-
oped and will likely never recover.”?2 The National
Institutes of Health (NIH) also misled the public about
the study’s findings and relevance. The director of the
National Institute of Environmental Health Sciences
claimed the study “shows that current levels of air pol-
lution have adverse effects on lung development in
children.”23

Furthermore, although the study is relevant only to a
few areas of California with uniquely high air pollution
levels, by asserting that it applies to all “smoggy areas”
and to “current levels of air pollution,” NIH and USC
created the false impression that the study applies to
much of the United States.

The scientists were able to create these false impres-
sions, because the journal article on the study, which
was published in the prestigious New England Journal of
Medicine (NEJM), does not explicitly reveal the magni-
tude of the percentage change in children’s lung capac-
ity. Instead, readers have to be vigilant enough to realize
that the percentage change can be calculated by com-
bining information found in three different places in
the article.24 It is odd that a study whose main outcome
measure is changes in lung capacity never actually states
the percentage change explicitly.

The researchers reported a different outcome meas-
ure in their NEJM paper: the percent of children in



each community with a lung capacity of less than 80
percent of the “predicted” value for their age.2> Between
the least and most polluted communities, PM, 5 was
associated with nearly a five-fold increase in this per-
centage, from about 1.6 percent of children in the
lowest-PM, 5 community, up to about 7.9 percent in the
highest-PM, s community.

This seems like a large effect, but it is not. What is
going on is that the 2 percent average decline in lung
function in the highest-PM, s community relative to the
lowest meant a shift of some children who were at, say,
80 or 81 percent of “predicted” lung

-4

not requiring that its article on the study explicitly state
the percentage change in lung capacity associated with
air pollution.

Monkey Business

A University of California at Davis press release begins
“Primate Research Shows Link between Ozone Pollu-
tion, Asthma.”30 The press release goes on to claim the
ozone exposures in the study “mimic the effect of expo-
sure to occasional ozone smog—for example as it occurs
in the Sacramento area.”

capacity for their age, down to maybe 78
or 79 percent. Because lung-capacity
scores have a bell-curve distribution, and
few children have low lung capacity, there
are many more children slightly above 80
percent than slightly below 80 percent. A
small shift in average lung-capacity scores
therefore results in a large change in the
fraction of children scoring below a given
cutoff level.26

Reporting that even the highest air pol-
lution levels in the country were associ-
ated with only a 2 percent decrease in
lung capacity would not have caused
much alarm. This probably explains why
that number is nowhere to be found in the
NEJM report or the press releases on it.

Scientists, regulators,
and environmentalists
have ignored these
weaknesses and
continue to make
believe these spurious
statistical correlations
are telling us
something real about
the effects of low-level

air pollution.

In fact, the ozone exposures in the
study were far higher than the actual
ozone levels in American air—including
the air in Sacramento. The monkeys
were exposed to 0.5 parts per million
(ppm) ozone for eight hours a day for five
days in a row, followed by nine days of
clean air. This cycle was repeated eight
times. To give you an idea of the magni-
tude of these ozone exposures, during the
last thirty years only one site in the U.S.
has ever exceeded 0.5 ppm ozone for
even one hour, and that happened in
1976. Today, the worst site in the United
States never reaches even 0.25 ppm for
one hour, and the average site never
reaches 0.11 ppm.

NIH took advantage of this omission
in its press release, which begins: “Children who live in
polluted communities are five times more likely to have
clinically low lung function—Iless than 80 percent of
the lung function expected for their age.”?” Note how
this statement creates the appearance of a decline of
more than 20 percent in average lung function by lead-
ing readers to tacitly make the incorrect assumption
that all children would be at 100 percent if there were
no air pollution.

This is exactly the mistake environmentalists have
made in promoting the study. For example, the American
Lung Association’s (ALA) State of the Air 2005 report
claims the “average drop in lung function was 20 percent
below what was expected for the child’s age.”28 The
Carolinas Clean Air Coalition made a similar error.2

The ALA clearly did not understand the study’s
results. But NIH and the USC researchers created the
confusion. The editors and peer reviewers at the New
England Journal of Medicine also bear responsibility for

Despite the real-world irrelevance of
this study, environmental activists cite it to support
claims that ozone is causing permanent lung damage in
people. For example, under the headline “Lung Devel-
opment of Young Monkeys Drastically Changed when
Exposed to Ozone Pollution,” the American Lung Asso-
ciation concludes, “This study presents data suggesting
that the changes caused by ozone pollution are long-
lasting, and maybe even permanent.”!

Some reporters also failed to compare ozone levels
in the study to real-world ozone levels. For example,
according to the Modesto Bee, “Monkeys were exposed
to air contaminated with ozone, mimicking the smog
in the [Central] valley.”3? But even more nuanced sto-
ries still took an alarmist tack. For example, the Sacra-
mento Bee explicitly compared ozone levels in the
Sacramento region with the far higher ozone levels
used in the study.33 But you have to go halfway into
the 1,100-word story to find this information. The sto-
ry’s headline—"“Study Suggests Asthma Culprit; Young



Lungs Exposed to Ozone Seem More Prone to Problems
with Development”—leaves no doubt that readers are
supposed to conclude that ozone is causing Americans
to develop asthma.

Of Mice and Men

By far the most serious health claim about air pollution
is that it kills tens of thousands of Americans each year,
mainly due to exposure to PM, 5. There is no question
that high levels of air pollution can kill. About 4,000
Londoners died during the infamous five-day “London
Fog” of December 1952, when soot and sulfur dioxide
soared to levels tens of times greater than the highest
levels experienced in developed countries today, and
visibility dropped to less than 20 feet.34

However, current fears center on whether today’s
comparatively low levels of air pollution are also deadly.
An embarrassment for proponents of low-level air pollu-
tion as a cause of death is that the evidence is almost
solely circumstantial, being based on statistical studies
reporting small correlations between long- or short-term
air pollution levels and risk of dying. These “observa-
tional” studies are not based on randomized trials, but on
non-random data that inherently suffer from confound-
ing by non-pollution factors with much larger effects on
health than the purported effects of air pollution.

Observational studies could be taken more seriously
if they were supported by evidence from randomized,
controlled studies that eliminate the possibility of con-
founding by non-pollution factors. Such studies can-
not, of course, be done with people, but they can be
done with animals. However, researchers have been
unable to kill animals with air pollution at levels any-
where near as low as the levels found in ambient air.
As a recent review of particulate matter toxicology
concluded:

It remains the case that no form of ambient PM—
other than viruses, bacteria, and biochemical
antigens—has been shown, experimentally or
clinically, to cause disease or death at concentra-
tions remotely close to U.S. ambient levels.3>

This seemingly changed in December 2005 when
the Journal of the American Medical Association (JAMA)
published the results of a study that claimed PM; 5 at
current ambient levels is increasing Americans’ risk of
developing heart disease. The study exposed mice to

85 pg/m3 of PM, 5 concentrated from ambient air for six
hours per day for six months, or about one-fourth of a
typical mouse life span.36

Mice fed a high-fat diet and exposed to PM; 5 had
more than a 50 percent greater rate of atherosclerosis
(as measured by arterial plaque area) and other signs of
heart disease, when compared with a control group that
was fed a high-fat diet, but not exposed to PM, 5. PM; 5
was associated with greater atherosclerosis in mice on a
low-fat diet as well, but the effect was not statistically
significant.

NIH highlighted the study with a press release that
begins: “Test results with laboratory mice show a direct
cause-and-effect link between exposure to fine particle
air pollution and the development of atherosclerosis . . .
[The study] may explain why people who live in highly
polluted areas have a higher risk of heart disease.”37
The study caused a minor media sensation, with both
journalists and health experts claiming the study pro-
vides strong evidence that PMj s is causing serious harm
to human beings.38

Despite the enthusiastic reception, there is much less
here than meets the eye. The mice used in the study
were genetically engineered in ways that make them
unrepresentative of even real-world mice, much less of
humans. The mice were designed to lack the gene for
apolipoprotein E (ApoE), a key substance for fat and
cholesterol metabolism. As a result, these ApoE “knock-
out” mice have blood cholesterol levels 5 to 6 times
greater than normal mice when fed regular rat chow.
ApoE knockout mice have 14 times the cholesterol of
normal mice when both are fed a high-fat diet.39

These are stupendous cholesterol levels. For compari-
son, medical authorities define “high cholesterol” as a
serum cholesterol level greater than 240 milligrams per
deciliter (mg/dl), which is about 20 percent greater than
the average cholesterol level in American men.40 Only
one in 50 American men exceeds 1.5 times the U.S.
average, and only one in 500 exceeds twice the average.4!

The very reason for using such grossly unrealistic
mice to study PM, 5 is that PM; 5 does not kill regular
mice or other animals at PM concentrations relevant
to real-world human exposures. For that matter, PM, 5
did not actually kill the high-cholesterol mice in the
study either.

NIH downplayed the vast gulf between the geneti-
cally engineered mice and normal mice, stating only
that they were “genetically programmed to develop ath-
erosclerosis at a higher-than-normal rate.” This is a bit



like doing a study on people who weigh 500 pounds and
referring to them merely as “overweight.”

If you build a house out of cards, you would expect
even a gentle breeze to knock it down. But this does not
tell you much about the ability of a real house to with-
stand a gentle breeze. Likewise, if you design an artificial
mouse that cannot regulate its fat or cholesterol levels, it
is not surprising that even a minor environmental insult
can cause it some health problems. But this does not tell
you much about the effects of low-level air pollution
levels on regular mice or on people.

Unfortunately, news articles on the study failed to
provide the context that would show that study has lit-
tle real-world relevance. A Nexis search turned up ten
news reports on the study. Seven did not even mention
that the mice had been genetically engineered, leaving
the impression that real-world PM, 5 levels caused heart
disease in normal mice.

Three other news outlets followed NIH’s lead, creat-
ing the impression that the mice in the study were
merely analogous to people with a higher-than-average
risk of heart disease. For example, according to the Los
Angeles Times, the mice were “bred to be susceptible to
developing heart disease.”4?

NIH and the study authors also misled reporters
about the relevance of the PM, 5 doses to real-world
PM, 5 levels. According to NIH, “The fine particle
[PM; 5] concentrations used in the study were well
within the range of concentrations found in the air
around major metropolitan areas.” The press release also
quotes one of the study’s authors saying that “the aver-
age exposure over the course of the study was 15 micro-
grams per cubic meter, which is typical of the particle
concentrations that urban area residents would be
exposed to, and well below the federal air quality stand-
ard of 65 pg/m3 over a 24-hour period.”#3

In fact, the PM; 5 levels in the study were nothing
like real-world PM; 5 levels. The mice were exposed to
PM, 5 at 85 pg/m3 for six hours in a row during five days
of each week, and filtered air the rest of the time. Over
the six-month study period, this does indeed average
out to about 15 pg/m3, the level of the federal PM, 5
annual standard. But in the real world, areas that aver-
age 15 pg/m3 of PM, 5 over a year rarely approach short-
term PM, 5 levels of 85 pg/m3.

For example, in the mouse study, the mice spent the
equivalent of 1,560 hours per year breathing 85 pg/m3
PM, 5 (30 hours per week times 52 weeks per year).

In contrast, Modesto California averaged 16 pg/m3

of PM, 5 over the past year, but spent only 80 hours
at 85 pg/m3 or above.4* Furthermore, 40 percent of
those high-PM, 5 hours occurred between 11 p.m. and
6 a.m., when most people are in bed. There were only
420 hours when Modesto exceeded even 50 pg/m3

of PM; 5.

Even areas with the highest PM, 5 levels in the
country have far fewer hours of high PM, s than were
used in the mouse study. For example, Riverside Califor-
nia averaged 27 pg/m3 PM, 5 over the past year, but had
only 135 hours at or above 85 pg/m3, and 1,055 hours
above 50 pg/m3.

Health effects depend not only on the average dose,
but on the acute dose. For example, you could take 2
aspirins 4 times per day, or you could take 8 all at once
each day. Either way, your average dose is 8 aspirins per
day. But you are more likely to suffer ill effects if you
take the aspirins all at once. The mice received an
analogously unrealistic daily PM; 5 exposure. NIH and
the scientists involved in the study then created the
false appearance that this unrealistic exposure schedule
has some relevance to the real world.

There is nothing wrong with the JAMA mouse study
in principle. It shows that when you take a mouse spe-
cially designed to have unrealistically stupendous cho-
lesterol levels, feed it a high-fat diet, and repeatedly
expose it to unrealistically high acute levels of PM, s,
that PM, 5 increases the extent of heart disease. The
problem arose when the study’s proponents claimed that
this has something to do with PM, 5 risks faced by
human beings.

You can now find a summary of the study on NIH’s
website. Its title? “Particulate Air Pollution and a High
Fat Diet: A Potentially Deadly Combination.”#>

Sins of Omission

At the March meeting of the California Air Resources
Board, staff members gave a detailed presentation on
Jerrett et al. (2005)—a new epidemiological study of
the Los Angeles region that reported a stronger link
between PM, s and mortality than suggested in previous
research regulators have used to support tougher PM, 5
standards.4 What CARB’s staff did not tell its board is
that right around the same time that Jerrett et al. was
published, another study of PM; s risks in California by
Enstrom (2005) concluded that PM, 5 was having no
effect on mortality.4? Several California papers, includ-
ing the Los Angeles Times, covered the alarming findings



of Jerrett et al. But none covered the benign results
reported by Enstrom.

This is a typical pattern. Studies that report harm
from air pollution receive a great deal of attention from
regulators, environmentalists, and journalists. Studies
finding no harm from air pollution are ignored. As a
result, claims of harm from air pollution appear more
consistent and robust than suggested by the actual
weight of the evidence.

each year.”# The Bush administration, a constant target
of environmental groups for supposedly “gutting” power
plant pollution requirements, last year adopted the
Clean Air Interstate Rule (CAIR).>> CAIR requires
that power plants reduce their sulfur dioxide emissions
by more than 70 percent below current levels.’® Some
sulfur dioxide is converted to ammonium sulfate in the
atmosphere, and this is the main form of PM, 5 from

The American Lung Association’s
website includes an area called Medical
Journal Watch, which summarizes hun-
dreds of air pollution health studies.*® But
the site omits studies that do not report
any harm from air pollution. For exam-
ple, the site does not include any studies
by Fred Lipfert, Suresh Moolgavkar,
Richard Smith, Gary Koop, William
Keatinge, or James Enstrom—all of
whom have provided evidence against a
connection between low-level air pollu-
tion and risk of death.?

The ALA also excludes specific studies
and portions of studies that fail to find any
harm from air pollution. For example,
Medical Journal Watch does not mention
Gong et al. (2003) and Holgate et al.
(2003), which found little or no adverse
health effects in human volunteers who
breathed high levels of PM, s and diesel
soot, respectively.’0 The ALA does sum-
marize the CHS findings on children’s
lung capacity discussed earlier, but does
not mention that the study found that
even the highest ozone levels in the
country had no effect on lung growth.

Three studies have used CHS data to

assess whether ozone is associated with

Environmental groups
want to increase
support for ever more
stringent regulations,
maintain and enhance
their control over
other people’s lives,
and bring in the
donations that support
their activism.
Regulators want to
show the success of
their efforts to reduce
air pollution, but they
also want to justify the
need to preserve or
expand their powers

and budgets.

power plants. EPA claims these PM; 5
reductions will prevent 17,000 premature
deaths each year.57

There is just one problem: ammonium
sulfate is not toxic, even at levels many
times those ever found in ambient air.>8 In
fact, ammonium sulfate is used as an inert
control—that is, a compound not expected
to have any health effects—in studies of
the health effects of acidic aerosols.>® If
ammonium sulfate is not toxic, then the
campaign against PM, 5 from power plants
is based on a false premise.

Last year CARB adopted a tougher
ozone standard for California.®© To justify
the tougher standard, CARB prepared a
detailed report summarizing ozone health
effects research. The report analyzes hun-
dreds of health studies in nearly 1,000
pages, but fails to mention a study report-
ing that higher ozone was associated with a
lower rate of hospital visits in California’s
Central Valley.6! CARB was certainly
aware of the existence of this study,
because CARB funded and published it.
EPA also failed to mention the study in its
latest review of the federal ozone standard.6?

EPA based its annual PM, s standard
mainly on the American Cancer Society

(ACS) study, which followed more than

increases in school absences. One study
reported an increase.’! Two reported no effect.>2 The
ALA mentions only the first study on Medical Journal
Watch. CARB likewise cites only the first study in its
review of California’s ozone standard.>3

Coal-fired power plants have been one of environ-
mentalists’ premier targets during the last several years. In
reports such as Danger in the Air; Death, Disease and Dirty
Power; Power to Kill; Children at Risk; and many more,
environmental groups claim that particulate pollution
from power plants is killing thousands of Americans

500,000 Americans in fifty cities from 1982
to 1989 and looked for correlations between PM, 5 levels
and risk of death.%3 The most recent ACS report covered
the period from 1982 to 1998 and reported that each
10 pg/m3 increase in long-term PM, 5 levels is associ-
ated with a 4 percent increase in risk of death.64

The validity of epidemiological studies, such as the
ACS study, depends on the assumption that correlations
between air pollution and health outcomes represent
genuine causal relationships. The implicit assumption is
that after researchers have controlled for non-pollution



health factors like income or smoking, any residual cor-
relation between air pollution and health represents a
genuine causal linkage. Experience has shown that this
assumption is false.

For example, a reanalysis of the ACS data showed
that the apparent PM, s-mortality link was spurious.
According to sensitivity analyses of the ACS data,
PM, 5 apparently kills men, but not women; those with
no more than a high school degree, but not those with
at least some college; and those who said they were
moderately active, but not the very active or the seden-
tary.65 Results like these are biologically implausible and
suggest a failure to adequately control for confounding
by non-pollution factors.

When migration rates into and out of various cities
over time were added to the statistical model relating
PM, 5 and risk of death, the apparent effect of PM; 5
disappeared.¢ Cities that lost population during the
1980s—Midwest “rust belt” cities—also had higher
PM, 5 levels. People left these cities, which were in eco-
nomic decline, in search of work in more economically
dynamic parts of the country. But people who work and
have the wherewithal to migrate also tend to be health-
ier than the average person. Hence, what appeared to
be an effect of PM, 5 was actually the result of differen-
tial migration. Migration was just one of several con-
founding factors that diminished or erased the apparent
harm from PM; 5, but that were not accounted for by
the ACS researchers.

This problem of spurious air pollution risk estimates
is not limited to the ACS study, but is endemic to air
pollution epidemiology and to epidemiology in gen-
eral.67 Nevertheless, scientists, regulators, and environ-
mentalists have ignored these weaknesses and continue
to make believe these spurious statistical correlations
are telling us something real about the effects of low-
level air pollution.

The Politics of Air Pollution Health Science

Most public information on air pollution and health
comes from environmental activists, regulators, and
health researchers. As these case studies show, their
claims of harm from current, historically low air pollu-
tion levels are at best exaggerations and at worst fabri-
cations. The result is unwarranted public fear, and
continued support for ever more costly regulatory
requirements that deliver little or no benefit in
exchange for their high costs.

Regulators, environmentalists, and scientists enjoy
substantial credibility with the public and the press. But
like other interest groups, their goals often do not coin-
cide with the interests of the vast majority of Ameri-
cans. Environmental groups want to increase support for
ever more stringent regulations, maintain and enhance
their control over other people’s lives, and bring in the
donations that support their activism. Regulators want
to show the success of their efforts to reduce air pollu-
tion, but they also want to justify the need to preserve
or expand their powers and budgets. Maintaining a cli-
mate of crisis and pessimism meets these institutional
goals, but at the expense of encouraging people to exag-
gerate the risks they face.

While it is not surprising that activists and regulators
exaggerate air pollution risks, they would not be taken
as seriously without scientific authority to back them
up. The credibility of science and scientists flows from
the power of scientific methods to uncover truths about
the world, and from the perceived objectivity of scien-
tists themselves. As the case studies above show, trust in
scientific authority is often misplaced.

Scientific and medical research does have checks
and balances that are absent from more explicitly
political endeavors. Environmental health research
nevertheless suffers from its own set of pressures that
militate against evenhanded inquiry and dispassionate
analysis and presentation of evidence. Studies that
report harm from air pollution are more likely to be
published than studies that do not. Regulatory agen-
cies, whose power and budgets depend on the percep-
tion that air pollution is a serious health problem, are
also major funders of the research intended to demon-
strate the severity of the problem. Scientists who
believe air pollution is a serious health threat and who
report larger health effects are more likely to attract
research funding. It is not a big leap to conclude that
there is a great deal of selection bias in who does envi-
ronmental health research, what questions they ask,
and how they report their results.

Journalists should be acting as a check on air pollu-
tion misinformation, but they are not. Media outlets
face their own pressures to sensationalize stories. Good
news does not sell newspapers or attract viewers. As a
result, journalists and editors are more likely to cover
studies claiming harm from air pollution, and to pass
along these claims with little or no critical review.

True, few journalists have the expertise to evaluate
the technical merits of specific studies. But continuing



to rely on scientific authority will only perpetuate the
problem of risk exaggeration. Among the major
providers of public information on environmental risks,
investigative reporters are in the best position to assess
how the political economy of environmental health
research affects the production and portrayal of scien-
tific evidence. It would be a breath of fresh air if jour-
nalists and editors took up this challenge.

AEI editor Scott R. Palmer worked with Mr. Schwartz to edit and
produce this Environmental Policy Outlook.
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Lisa J. N. Bradley, Ph.D., DABT
Vice President and Senior Toxicologist

Professional History

AECOM (formerly ENSR)
Massachusetts Institute of
Technology

University of Idaho

Education

PhD (Toxicology) Massachusetts
Institute of Technology, 1991

BS (Zoology) University of Idaho,
1983

BS (Chemistry) University of Idaho,
1983

Years of Experience 25

Technical Specialties

Toxicology

Risk Assessment
Environmental Communication
Regulatory Negotiation

Site Strategy Development

Professional Affiliations

Diplomate, American Board of
Toxicology, 1994

Society of Toxicology

Phi Beta Kappa

Dr. Lisa Bradley is a Senior Toxicologist/Risk Assessor and Vice President
with AECOM. She has a Ph.D. in toxicology from the Massachusetts
Institute of Technology. She has 25 years of experience in risk assessment
and toxicology, and is certified by the American Board of Toxicology. She
has managed risk assessments for hazardous waste sites in many EPA
Regions, and under many state programs. Dr. Bradley has also served as
an advisor on strategic risk assessment issues for clients in the natural gas,
utility, and railroad industries. She has developed the risk assessment
approach for a large multi-site program for a railroad client, for a national
steel client, and developed and managed the risk evaluation component of
a large multi-site, multi-state federal program for a natural gas client. Dr.
Bradley is experienced in public speaking and environmental
communications, and she has published articles in peer reviewed scientific
journals based on both her laboratory and risk assessment work. Dr.
Bradley is the global risk practice technical lead for AECOM. She is the
manager and technical lead for AECOM'’s coal combustion product (CCP)
initiative and was recently elected to the Executive Committee of the
American Coal Ash Association.

Experience

A. Representative Superfund Experience

Pines Area of Investigation, Indiana, USEPA Region 5. Serving as project
manager for a multi-disciplinary team conducting the Remedial
Investigation/Feasibility Study for the Respondents of an Administrative
Order on Consent (AOC) being administered under the Superfund Alternative
program in USEPA Region 5. The AOC addresses the placement of coal
combustion by-products (CCBs) within a local permitted landfill and allegedly
used as fill in other locations within the Area of investigation. Activities to
date include agency negotiations on the AOC and scope of work; submission
of a Site Management Strategy document, and subsequent approval by the
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Agency; submittal of the RI/FS Work Plan (including a Field Sampling Plan,
Human Health and Ecological Risk Assessment Work Plans, HASP, QAPP,
and a Quality Management Plan), and subsequent approval by the agency;
submission of additional Sampling and Analysis Plans; and communications
activities (including a website — www.pinesupdate.com - and regular mailings
of information updates to the community). Regular communications with the
agency is also a cornerstone of the project. As the site covers not a facility,
but a town and surrounding area, executing access agreements with the land
owners for sampling and well installation was a critical task. Four rounds of
sampling and analysis have been successfully completed. The Final RI
Report has been approved, and the Human Health Risk Assessment Report
and the Ecological Risk Assessment Report have been approved and the
Draft Feasibility Study has been submitted to the agency. Approved project
documents to date are available on USEPA’s website:
http://www.epa.gov/region5/sites/pines/index.htm.

Aurora Energy, Fairbanks, AK. Providing consulting services for an EPA
HRS scoring investigation of the coal-fired power plant. Activities have
included fact sheet preparation, frequently asked questions and answers,
document review, strategy development, and risk-based evaluation of
detailed coal and coal ash data sets for the facility.

Delaware Sand & Gravel Remedial Trust, Delaware, USEPA Region 3. A
human health risk assessment (HHRA) focusing on evaluation of the vapor
intrusion exposure pathway was performed for the PRPs at a former drum
disposal area to evaluate the effectiveness of a Bioremediation System
installed as a result of an EPA Superfund Record of Decision Amendment. A
tiered vapor intrusion assessment was performed consistent with USEPA
guidance using groundwater and then soil gas data. It was successfully
concluded, with acceptance from EPA Region 3, that no unacceptable risk to
human health was posed to occupants of on-site buildings via the vapor
intrusion inhalation pathway.

Solutia, Inc., Human Health Risk Assessment, Sauget Area 1, lllinois,
USEPA Region 5. Prepared a human health risk assessment work plan to
follow Superfund guidelines for several abandoned landfill areas and areas
downgradient of the landfills. The work plan was accepted by U.S. EPA
Region V. A comprehensive human health risk assessment was prepared
that evaluated the former land fill areas as well as local residential areas, a
creek, and a borrow pit lake. A total of 64 receptor and area scenarios were
quantitatively evaluated. Supporting risk modeling included indoor and
outdoor air from subsurface soil and groundwater. Activities included site
visits, meetings with personnel from USEPA Region 5 and their contractors,
and preparations of responses to comments and document revisions. The
human health risk assessment has been accepted by the agency, and the
results have been used to guide the feasibility study and remedy selection.
Constituents of interest included PCBs in ditch sediments. The final report is
available on EPA’s website:
http://www.epa.gov/region5/cleanup/saugetareal/pdfs/
saugetl_deadcreek_final_remedy_200604.pdf
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Sauget Area 2 Sites Group, Human Health Risk Assessment, lllinois,
USEPA Region 5. Serving as the senior human health risk assessment
manager for a multi-party PRP group. Prepared a human health risk
assessment work plan to follow Superfund guidelines for a set of sites that
include abandoned landfill areas. Conducted the multi-receptor, multi-
pathway human health risk assessment, including vapor intrusion modeling
for both indoor and outdoor air for the multiple multi-acre sites within the
project area. Activities included a site visit, meetings and negotiations with
USEPA Region 5 and their contractors, and preparation of responses to
comments.

Columbia Gas Transmission, Strategic Risk Assessment Advisor, West
Virginia, USEPA Region 3. Served as strategic risk assessment advisor to a
multi-site, ten-state AOC with U.S. EPA Region lll to assess environmental
conditions along their pipeline system in the Mid-Atlantic States. Provided
strategic risk assessment advice and technical support on the design and
implementation of the program, and developed a programmatic approach to
the evaluation of risk across the program. Was responsible for: review of
other contractor reports, development of a common strategy for TPH and
mercury to be used across the program, review and summary of risk
assessment regulations and guidance for each of the states (Ohio,
Pennsylvania, West Virginia, Virginia, Kentucky, North Carolina, Delaware,
New Jersey, Maryland, New York, and Louisiana), conducted risk
assessments, provided critical review of individual site characterization
reports prepared by other contractors, and provided support in negotiations
and meetings with regulators. Additional constituents of interest include
PCBs, arsenic, and PAHSs.

Tippecanoe Landfill, Human Health Risk Assessment, Indiana, USEPA
Region 5. Conducted agency negotiations (U.S. EPA Region V) concerning
the human health risk assessment for a Superfund site. Because arsenic
concentrations in groundwater were of concern to the agency, researched
and reviewed the toxicological information available for arsenic, and prepared
a literature review and evaluation of the dose-response values developed by
the U.S. EPA for arsenic.

Industri-Plex CERCLA Site, Risk Assessment Review and Strategy for
PRP Group, Massachusetts, USEPA Region 1. Provided risk assessment
review and strategy for PRP group, and developed risk assessment work
plan to address surface water and groundwater exposure pathways.

Tennessee Valley Authority, Human Health Risk Assessment,
Tennessee, USEPA Region 4. Prepared human health risk assessment
and developed target cleanup levels for an abandoned battery manufacturing
site. Primary constituent was lead and both child and adult lead models were
used in the evaluation.

Confidential Client, Human Health Risk Assessment, New Jersey,
USEPA Region 5. Conducted a human health risk assessment for a school
district's baseball fields located adjacent to a potential Superfund site. Report
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was prepared for community distribution, and results presented at a public
meeting.

Motco Superfund Site, Review of AIC for Volatile Organics, Texas,
USEPA Region 6. Reviewed U.S. EPA-developed acute inhalation criteria
(AIC) for volatile organics. Developed a consistent and scientifically-
defensible methodology for AIC development, and applied this methodology
to provide alternative AICs for use at the site.

Brio Site Task Force, Texas, USEPA Region 6. Developed acute
inhalation criteria for use in a remedial program for benzene, 1,1-
dichloroethane, 1,2-dichloroethane, ethyl benzene, methylene chloride,
styrene, toluene, 1,1,1-trichloroethane, 1,1,2-trichloroethane, and vinyl
chloride.

B. Representative RCRA Experience

Solutia, Inc., Human Health Risk Assessment Oversight for the J.F.
Queeny Facility, St. Louis, Missouri. Provided oversight for the human
health risk assessment prepared for the facility under an order with USEPA
Region 6. The risk assessment is designed to meet the requirements of both
USEPA and the State of Missouri Risk-Based Corrective Action Program.

Solutia, Inc., Human Health Risk Assessment for the W.G. Krummrich
Facility, Sauget, lllinois, USEPA Region 5. Developed the human health
risk assessment workplan and report for the RCRA Sampling Plan for
Solutia's W.G. Krummrich Facility. The workplan was designed to permit
evaluation of the "Human Exposures Environmental Indicator" as well as
human health risk. Used risk assessment and data visualization to identify
extent of areas for remediation such that total site risk would not exceed
target risk levels once remediation is complete. Also used the risk
assessment to identify remedial treatment objectives for soils and
groundwater. Target chemicals included PCBs and chlorinated compounds.

U.S. Steel, Human Health Risk Assessment, Gary, Indiana, USEPA
Region 5. Developed the RCRA RFI Human Health Risk Assessment
Workplan for the U.S. Steel Gary Works. Activities included response to
regulatory comments on previous reports, site visits, review of reports
generated both by USS and by local groups about the facility and its
environs, development of the risk-related portions of the facility-wide RCRA
RFI workplan, in addition to the HHRA workplan, and agency negotiation.
Participated in strategy development for and preparation of the human health
sections of the Sampling and Analysis Plans for each of the Solid Waste
Management Areas being addressed at Gary Works under RCRA (13 in
total). Managed and prepared the human health risk evaluation of perimeter
groundwater data. Work included conducting a two tiered well-by-well
screening (55 wells total). The first tier comparison was to generic and
readily available standards, and the second tier took into account background
and dilution into receiving water bodies, and evaluated construction worker
and indoor air scenarios.
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U.S. Steel, Human Health Risk Assessment, Fairless Hills,
Pennsylvania, USEPA Region 3. Prepared the human health risk
evaluation under RCRA Corrective Action for a parcel of property to be
leased by U.S. Steel at Fairless Works. The work was conducted to satisfy
Pennsylvania Department of Environmental Protection (PADEP)
requirements under the Pennsylvania Act 2 program, as well as USEPA
Region 3 requirements. Activities included site visit, meetings and
presentations to both agencies, as well as preparation of memoranda and
reports. Included in the evaluation was a sensitivity analysis of the
parameters used to evaluate a construction worker scenario; site-specific
parameters, parameters from the scientific literature, and parameters
provided by the agency were evaluated.

U.S. Steel, Human Health Risk Assessment, Fairfield, Alabama, USEPA
Region 4. Developed the RCRA RFI Human Health Risk Assessment
Workplan for the U.S. Steel Fairfield Works under USEPA Region 4 and
Alabama Department of Environmental Management (ADEM) requirements.
Activities included site visits, preparation of strategy, review of the full RFI
workplan to ensure consistency with risk objectives, and preparation of
responses to agency comments. Work included a detailed evaluation of
USEPA'’s current and proposed adult soil ingestion rates.

Hartford Working Group, Hartford Hydrocarbon Plume Site, Hartford,
Illinois, USEPA Region 5. Provided toxicology and risk assessment
services to the PRP group for the Hartford Hydrocarbon Plume site in
Hartford, IL. Provided review of indoor air screening levels developed by the
Agencies for benzene, butane, isopentane, trimethylbenzene and other
petroleum-related constituents used in vapor intrusion evaluations.

C. Representative Risk Assessment Experience Under Other
Programs

NiSource, Risk Assessment Issues, Columbus, Ohio. Serving as the
human health risk assessment expert for NiSource’s environmental
programs. Have addressed issues related to PCBs (including conducting
employee informational meetings), MGP-related constituents (benzene,
PAHSs), radon, and mercury.

Confidential Utility. Have provided PCB expert support for issues related to
PCBs in natural gas pipeline systems and potential residential and
commercial exposures.

Bureau of Land Management, Environmental Impact Statement,
Western States. Developed human health risk assessment to evaluate five
pesticides proposed for use in BLM vegetation treatment programs. Risk
assessment uses standard USEPA Office of Pesticide Policy risk
assessment methods and includes use of the AgDRIFT model to evaluate
off-site spray drift and deposition, and transport models to evaluate surface
water impacts. Worker, public and Native American subsistence receptors
were evaluated. Work has included interagency scoping meetings. Report
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available at: http://www.blm.gov/wo/st/en/prog/more/veg_eis.html. 2007.

Bureau of Land Management, Environmental Impact Statement,
Western States. Conducting human health risk assessment for additional
pesticides for the BLM vegetation treatment programs following the protocol
developed for the 2007 BLM Vegetation EIS.

Confidential Client, Indiana. Evaluated groundwater and soil gas data for
vapor intrusive to indoor air using the USEPA version of the Johnson and
Ettinger model. Used the Johnson (2002) sensitivity analysis method to
ensure that critical model parameters were within acceptable/realistic ranges.
Provided deposition testimony and testimony in a court hearing on both the
vapor intrusion pathway risk assessment and the toxicology of benzene.

U.S. Steel, Development of a Standardized Risk Evaluation Guidance
Manual, Pennsylvania. Worked in conjunction with another firm and USS
personnel to develop a standardized Risk Evaluation Guidance Manual for
USS. The manual addresses important issues in human health and
ecological risk assessment, provides background for the issues, USS
strategy to address the issues, and examples of standard language and
references to be used in future USS reports. The manual will allow for more
cost-effective and consistent risk evaluations to be conducted for USS
facilities and sites.

U.S. Steel, Review and Comment on Indiana’'s RISC Program, Indiana.
Reviewed several draft versions of Indiana's "Risk Integrated System for
Closure" guidance, and submitted comments to the agency. Detailed
comments were provided on the following topics: construction worker soil
ingestion rate, soil saturation limit, arbitrary caps for metals concentrations in
soil. Have also prepared comments on Indiana's draft groundwater policy
and The User's Guide that details how the RISC program will be applied to
RCRA sites under state authority.

U.S. Steel, Human Health Risk Assessment, Fairfield, Alabama.
Conducted a human health risk evaluation for a parcel of property to be
leased by U.S. Steel at Fairfield Works. Activities included evaluation of a
construction worker scenario, and use of the Johnson & Ettinger and ASTM
models to evaluate indoor and outdoor air.

West Virginia Manufacturer’s Association, West Virginia. Worked with
the WVMA on a committee to review and provide language to the West
Virginia Department of Environmental Protection in development of their
tiered site closure guidance.

Indiana Department of Environmental Management, Indiana. Served on
an IDEM committee to review and provide language in the development of
revisions to the "Risk Integrated System for Closure" guidance.

D. Representative Toxicology Experience

Utility Solid Waste Activities Group (USWAG), Washington, DC.
Reviewed and developed comments on the risk assessment aspects of
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USEPA's June 2010 proposed rulemaking for the disposal of coal
combustion residuals (CCRs). Comments focused on a critique of the
USEPA's updated human health and ecological risk assessment, a critique of
the USEPA's fugitive dust model report, and a critique of USEPA’s proposed
listing of CCRs as a hazardous waste under RCRA Subtitle C.

Utility Solid Waste Activities Group (USWAG), Washington, DC.
Reviewed and developed comments on the USEPA'’s risk assessment for
coal combustion wastes. The risk assessment was released in 2007, and
comments were submitted under USWAG cover in January 2008. AECOM
addressed all aspects of the risk assessment including human health,
ecological risk and fate and transport. Provided oral comments during a
national teleconference.

Utility Solid Waste Activities Group (USWAG), Washington, DC.
Developed information sheet on “What is Coal Ash” for use by the USWAG
membership for community relations.

Electric Power Research Institute, Palo Alto, CA. Developed the report
“Comparison of Risks for Leachate from Coal Combustion Product Landfills
and Impoundments with Risks for Leachate from Municipal Solid Waste
Landfill Facilities,” EPRI Report Number 1020555, available at www.epri.com.

Prairie State Energy Campus, Washington County, IL. Provided
presentation to county board on coal ash composition and health risk issues.

We Energies, Milwaukee, WI. Reviewed the basis of the state and USEPA
screening levels and toxicity values for molybdenum, and demonstrated the
over-conservatism used in their derivation. Provided the review to the state
agency, and developed a fact sheet on molybdenum in groundwater for
communications with a local community.

We Energies, Milwaukee, WI. Reviewed the basis of the state screening
levels and toxicity values for aluminum as part of review of the Wisconsin
Department of Natural Resources proposed groundwater standards under
NR 140. Provided testimony for a board hearing, and met with the state
regulators, and demonstrated the over-conservatism used in their derivation.

Ameren UE, St. Louis, MO. Developed a human health and ecological risk
assessment to support the regulatory closure under the state agency of a
former ash impoundment located along a major river at the Hutsonville, IL
Power Station. Boron and molybdenum were constituents of interest.
Pathways evaluated in the risk assessment included use of groundwater for
irrigation purposes and the migration of groundwater to the river and potential
impact on the benthic community. Work included negotiation meeting with
the local agency.

Ameren UE, St. Louis, MO. Serving as an expert for a landfill siting project
in Missouri, for issues related to exposure, toxicity and risk assessment.
Provided public testimony at a county board meeting as well as written
comments that have been submitted into the record.
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Ameren UE, St. Louis, MO. Providing toxicology and risk assessment
support for various coal ash related projects in lllinois and Missouri.

AES, New York. Provided expert testimony on the lack of human health
effects of ammonia in groundwater associated with coal ash landfills.
Developed expert opinion, reviewed and critiqued opposing opinions, and
testified at hearing.

AES, Puerto Rico. Provided review and synthesis of data associated with a
beneficial use product, AGREMAX™ manufactured by AES Puerto Rico
using bottom ash and fly ash from the coal-fired power plant. Specifically,
evaluation of data on metals content, leaching of metals, and radionuclides
were shown not to pose a human health or environmental risk based on the
beneficial uses of AGREMAX™. Testified on AES behalf at a Puerto Rican
Senate subcommittee hearing on coal ash issues.

South Carolina Electric & Gas, Columbia, SC. Provided presentation
materials for use in a landfill siting and zoning process. Materials addressed
the comparison of arsenic and other metals and radionuclides in coal ash and
in our natural environment, and background levels of arsenic in foods and
background levels of exposure to radioactivity in our natural environment.

Utility Solid Waste Activities Group (USWAG), Washington, DC.
Provided oversight of comments developed on the proposed listing of
naphthalene as a carcinogen by the National Toxicology Program, and on the
USEPA's childhood cancer document.

Electric Power Research Institute, California. Worked with another ENSR
toxicologist to develop a critique of the benzo(a)pyrene toxicity value
developed by the United Kingdom for their Contaminated Lands program.

Confidential Natural Gas Client, Toxicity Assessment, Ohio. Provided
toxicity assessment of cleaning compounds proposed for use in the
decommissioning of a natural gas pipeline laid on the bed of a reservoir that
serves as the primary drinking water source for a community. Demonstrated
that even should a catastrophic release of cleaning fluid and/or PCBs occur,
human and ecological health would not be adversely affected and that
concentrations at the drinking water intake would be much lower than health-
based values or detection limits.

Confidential Client, Toxicology Review, Indiana. Provided a review of the
toxicology and potential carcinogenicity of two structurally similar proprietary
industrial chemicals. Used recent data on the nongenotoxic/cytotoxic
mechanism of action of a class of potential carcinogens to demonstrate that a
safe level for worker exposure exists.

U.S. Environmental Protection Agency, Literature Review. Developed a
strategy for evaluating absorption data in the literature and applied it to the
development of absorption adjustment factors for oral and dermal exposures
to soil and water for 5 metals of concern at hazardous waste sites (arsenic,
cadmium, chromium Ill, chromium VI, inorganic mercury, organic mercury,
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and nickel) based on a thorough review of the literature.

Georgia Pacific, Literature Review, Georgia. Reviewed literature and
summarized the current scientific knowledge of the endogenous synthesis of
halogenated compounds in humans.

E. Representative MGP Experience

Natural Gas Company, Risk Assessment Advisor, Ohio. Serving as
strategic risk assessment advisor to the manager of MGP sites. Work
includes conducting risk assessments for MGP sites under various state
programs, evaluation of program-wide vapor intrusion data, regulatory
negotiations, environmental communications, and employee meetings.

Natural Gas Company, Former MGP Site Advisor, Wisconsin. Have
reviewed remediation plans and fenceline monitoring plans, gave
presentation at public meetings discussing the air monitoring plan, and have
reviewed fenceline monitoring data for a remediation project.

Energy Company, Former MGP Site Review, Rhode Island. Provided
senior review of an air monitoring program and identified where flexibility can
be used in the development of fenceline air monitoring standards.

Village of Oak Park, Former MGP Site Advisor, lllinois. Provided senior
review of remediation plans, and fenceline monitoring plans, and provided air
monitoring data evaluation. Was involved in regulatory meetings,
negotiations, and presentations to the Village council, including public
meetings concerning air monitoring aspects of the project.

Committees

Leader of AECOM's Risk Assessment Technical Practice Group including
practitioners internationally within AECOM with specialties in human health
and ecological risk assessment and other supporting disciplines.

Leader of AECOM'’s Coal Combustion Product (CCP) Initiative; responsible
for following regulatory developments, and keeping AECOM staff and clients
updated on the issues.

Elected member of the American Coal Ash Association (ACAA) Executive
Committee, and member of the Government Relations Committee, and the
Women'’s Leadership Forum.

Publications and Presentations

“Coal Ash Material Safety: A Health Risk-Based Evaluation of USGS Coal
Ash Data from Five US Power Plants.” LIN Bradley. Poster presented at the
Society of Toxicology Annual meeting, March 2013, San Antonio, TX.
Abstract 2211, The Toxicologist, Volume 132, Issue 1. Available at:
www.toxci.osfordjournals.org.
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“Key Decisions in Establishing National Ambient Air Quality Standards.” L
Fraiser and LIN Bradley. Poster presented at the Society of Toxicology
Annual meeting, March 2013, San Antonio, TX. Abstract 1567, The
Toxicologist, Volume 132, Issue 1. Available at:
www.toxci.osfordjournals.org.

“Coal Ash Material Safety: A Health Risk-Based Evaluation.” LIN Bradley.
American Coal, Issue 2, 2012. Available at: www.americancoalonlime.com.

“Coal Ash Material Safety: A Health Risk-Based Evaluation of USGS Coal
Ash Data from Five US Power Plants.” LIN Bradley. Ash at Work, Issue 1,
2012. Available at: www.acaa-usa.org.

“Health Hazards and Risk Issues: Sorting Fact from Fear.” Invited
presentation at the Coal Combustion Products Utilization & Management: A
Practical Workshop. Lexington, KY. October 9-10, 2012.

“Is this Risk for Real? Putting Risk Results into Context.” Invited
presentation at the Midwest Energy Association meeting, Minneapolis, MN.
September 2012.

“Coal Ash Material Safety: A Health Risk-Based Evaluation of USGS Coal
Ash Data from Five US Power Plants.” American Coal Ash Association
Summer Meeting, Portsmouth, VA. June 2012.

“Coal Ash Material Safety: A Health Risk-Based Evaluation of USGS Coal
Ash Data from Five US Power Plants.” June 2012. Report prepared for the
American Coal Ash Association. Available at: www.acaa-usa.org.

“Coal Ash Material Safety: A Health Risk-Based Evaluation of USGS Coal
Ash Data from Five US Power Plants.” Press Conference, National Press
Club, Washington, DC. June 6, 2012.

“Health Risk of CCPs: Is Coal Ash Toxic?” Presentation at the South
Carolina SWANA Meeting. Myrtle Beach, SC, May 2012.

“Health Risk of CCPs: Is Coal Ash Toxic?” Presentation at Electric Power
2012. Baltimore, MD, May 2012.

“Hexavalent Chromium in Perspective” Presentation and invited Chair —
Human Health Risk Panel, MGP 2012, Chicago, IL, March 29, 2012.

“Health Risk of CCPs.” Invited presentation at the Coal Ash Consortium,
Scottsdale, AZ, March 28, 2012.

“Health Risk of CCPs.” Presented at the EUCI conference on CCR
Management: Impacts of Regulations and Technological Advances. ,

Nashville, TN, February 28-29, 2012.

“Coal Ash in Context: Separating Science from Sound Bites As Regulatory
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and News Media Debates Continue.” LIN Bradley and J Ward. Ash at
Work, Issue 1, 2011. Available at www.acaa-usa.org.

“Management of Coal Ash Disposal and Household Trash — Do They Need to
be Different?” LIN Bradley. Energeia, Volume 22, No. 4, 2011. Available at:
http://www.caer.uky.edu/energeia/enerhome.shtml.

Bradley, L.J.N., “Comparison of Risks for Leachate from Coal Combustion
Product Landfills and Impoundments with Risks for Leachate from Municipal
Solid Waste Landfill Facilities.” EPRI Report Number 1020555, available at

Www.epri.com.

“Risk Assessment: How the EPA Looks at Coal Combustion Products.”
Presented at the ACAA Fall meeting, Indianapolis, IN, September 27, 2011.

“Risk assessment: An overview of how the U.S. Environmental Protection
Agency looks at coal combustion residuals.” Presented at the American
Chemical Society meeting in Denver, CO, August 28, 2011.

“Is Coal Ash Toxic?” Keynote Presentation at the World of Coal Ash May 10-
12, 2011, and invited presentation at The Coal Institute/NCCI meeting July
11, 2011.

“Potential Effect of Proposed Coal Combustion Residuals Regulation and
Alternative Leach Testing on Beneficial Reuse.” World of Coal Ash May 10-
12, 2011.

“Comparison of Risks for Leachate from Coal Combustion Product Landfills
and Impoundments with Risks for Leachate from Municipal Solid Waste
Landfill Facilities.” World of Coal Ash May 10-12, 2011, and poster at Society
of Toxicology March 6-10, 2011.

“Overview of Coal Ash Regulatory Issues.” NCASI Northern Regional
Meeting May 18-19, 2011.

“Perspectives on Health Risks Associated with Beneficial Re-Use of
Byproducts of Coal Combustion.” Mcllvaine Hot Topic Hour. April 28, 2011.

"Risk Assessment: How the EPA Looks at Coal Combustion Products.” EUCI
March 13-14, 2011.

“Risk Assessment: How the EPA Looks at Coal Combustion Products.”
Presented at the EUCI conference on Future of Coal Combustion Products
(CCPs): Regulatory, Legal, Technical, and New Markets, March 2011,
Denver, CO.

“Development of a Realistic Risk Assessment Conceptual Site Model for an
Urban River Sediment Site.” B. Ruffle, L. Bradley, K. Durocher, and L.

Fraiser. Battelle Sediment Conference February 7-10, 2011.

Press Conference with ACAA (American Coal Ash Association) , October 27,



AECOM

LJIN Bradley Resume Chelmsford, MA
Environment
July 2013
Page 12 of 13

2010, Knoxville, TN.

“USEPA'’s Proposed rule for Coal Combustion Residual (CCRs): Beneficial
Use Aspects.” Keynote address given at the June 2010 meeting of the
American Coal Ash Association, Baltimore, MD. Bradley, L.J.N, and A. Ellis.

“Overview of a CCP Site Investigation Conducted Under the Superfund
Alternative Program.” Presented at the ACAA spring meeting, March 2010,
Nashville, TN.

“Coal Ash Business Planning and Management: Addressing Risks and
Liabilities in a Changing Regulatory Environment.” Workshop presented at
the EUCI Conference on the Future of Coal Combustion Products, March
2010, Houston, TX. L.J.N. Bradley, J. Trast, J. Matus,, and A. Kier.

“PAHSs and Dioxins Not Present in Fly Ash at Levels of Concern.” World of
Coal Ash, May 2009 and Society of Toxicology, March 2009.

Bradley, L.J.N., G.M. Fent, and S.W. Casteel. “In Vivo Bioavailability of
Arsenic in Coal Combustion By-Products.” Poster presented at the Society of
Toxicology 2008 annual meeting in Seattle, WA.

Bradley, L.J.N., K. Sullivan, and M. Garcia. “Background Levels of Benzene
in Indoor and Outdoor Air.” Paper presented at the Gas Technology
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