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LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 1 

Responding Witness: Sharon L. Dodson / John P. Malloy 

Q-1. Refer to the Direct Testimony of Slzaroli L. Dodsolz ("'Dodsoli Testimolzy"), pages 
5 tllrouglz 8. Provide a schedule slzowilzg for each of L,G&E's generating units the 
following einissiolis data for sulfur dioxide (""S2"), nitrogen oxide ("NOx"), and 
mercury, if available: 

a. The level of erriissions for calendar year 2005. 

b. Tlie expected level of ernissions for calendar year 2006. 

c. Tlze expected level of ernissiolzs permitted under the first phase of tlie Clean 
Air Interstate Rule ("CAIR") or the Clean Air Mercury Rule ("CAMR"). 

d. The expected level of e~nissioizs pennitted under the second pliase of the 
CAIR or CAMR. 

A-1. a. Please see tlie table included in tlze response to past b for 2005 l~istorical 
emissions of SO2, NOx and mercury ("Hg"). Please note that the annual Hg 
eiziissio~zs are estimated values, usirig the Electric Power Research hzstituteys 
("'EPRI") Lark-Tripp model, arid have been reported to the United States 
Enviro~unental Protection Agency ("USEPA") ill the Cornpa~zies' 2005 Toxic 
Release Inveritory Report. Tlze EPRI L,ark-Tripp model is a computational 
software package that has been accepted by tlze USEPA for use in estimating 
elnissiolzs of toxic substa~ices. Wlzile the Company preselitly is not required, 
under cusrel~t regulations, to rnolzitor mercury emissions, tlie USEPAys 
adoption of CAMR requires tlie Company to illstall and certify colztinuous 
mercury emission lnonitors prior to January 1, 2009. This will require 
purclzasiiig the monitoring equipment in 2008 as discussed 011 page 21 of Mr. 
Malloy's testimony. 

b. Historical 2005 emissions and 2006 pro~ections for SO2, NOx (both annual 
and ozone season) arid Hg are show11 in tlze table below. Note that the 2005 
annual Hg emissions are an estimate as described in Past a above. 
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Unit 
Cane Run 4 
Cane Run 5 
Cane Run 6 
Mill Creek 1 
Mill Creek 2 
Mill Creek 3 
Mill Creek 4 
Trirnble County 1 

SO2 
(Tons) 

5,543 
5,090 
8,259 
4,152 
4,268 
7,703 
7,902 
3,927 

Historical Emissions 
2005 

Ozone NO, 
(Tons) 

862 
997 

1,141 
1,280 
1,129 

26 1 
232 
185 

Annual NO, 
(Tons) 

2,115 
2,324 
2,590 
3,20 1 
2,845 
3,280 
3,738 
2,535 

-+ Projected Emissions 
2006 

Annual NO, 
(Tons) 

1,693 
2,223 
2,858 
3,174 
3,433 
3,348 
3,020 
3,l 14 

Estimated Hg 
(Pounds) 

28 
28 
39 
79 
68 

105 
110 
151 

Annual Hg 
(Pounds) 

33 
36 
56 
69 
75 
64 
68 
76 

SO, Ozone NO, 
(Tons) (Tons) 

5,108 71 1 
4,994 736 
7,057 1,204 
4,178 1,272 
5,184 1,456 
9,565 295 
8,610 293 
1,683 245 

Peakers 3 83 106 I 1 0 43 53 0 
46,847 6,170 22,734 6091 46,378 6,253 22,916 477 

Note. Trimble County 1 emissions represenls LGE's 75 % ownership 

c. Please see response to Part d below. 

d. C A E  and CAMR have been pro~nulgated as "cap-and-trade" programs. 
Therefore, elnission caps have been placed on the respective pollutant 
eniissions such that all e~nissions of tliat pollutant affected by the program do 
not exceed the applicable cap. C A R  and CAMR do not have "pennitted" 
levels of emissions on a unit by unit basis. The regulations do however 
allocate emission allowances to tlze individual states affected by tlie 
regulation. Tlie states then allocate their allowances to the individual affected 
sources within the state on a unit by unit basis. These allowance programs do 
not prohibit a unit fioin enlitting at a level greater than its given allocation 
because the unit could obtain allowances from other sources that are emitting 
at a level less tlian their number of allocated allowarices. 

The State of ICentucky's regulations incorporating CAIR and CAMR are 
expected to be completed in early 2007. Therefore, the exact number of 
allowances each affected unit will be allocated is u~llcnown at this time. 
However, LG&E is providing a projectio~l of the potential allowance 
allocation. Projected ozone season NOx allowancesy annual NOx allowances, 
SO2 allowances and Hg allowances by boiler or unit by year tl-u-ougli 2023 are 
sliown in the following tables. These values are tlze Company's best estimate 
of the probable distribution of allowances, based on currently available 
information on liow Kentucky is likely to stsucture its program. 



Response to Question No. 1 
Page 3 of 3 

DodsonIMalloy 

Ozone Season NOx Allowances 

Annual NOx Allowances 

SOz Allowances 

Hg Allowances 

CAIR NOX Phase 2 

Plant 
Cane Run 
Cane Run 
Cane Run 
Mill Creek 
Mill Creek 
Mlll Creek 
Mlll Creek 

CAIR NOX Phase I 
BollerlCT 

4 
5 
6 
1 
2 
3 

- 4 

2023 
613 
637 
844 

1.083 
1.126 
1.466 
1.951 

39 
1.718 

40 
36 
0 
0 
0 
0 

10,236 10.009 10.009 10.009 9.782 9.782 9,782 9.554 9.554 

2022 
613 
637 
844 

1.083 
1.126 
1.466 
1.951 

39 
1.718 

40 
36 
0 
0 
0 
0 

2014 
788 
819 

1,085 
1.393 
1,447 
1.885 
2509 

50 
2.209 

52 
47 

Paddy's Run 
Tr~mble County (75%) 
Trimble County 
Trlmble County 
Tr~mble County 
Trlmble County 
Trimble County 
Trimble County 

12.966 12,966 12.966 12.966 12.284 12.284 

2013 
788 
819 

1.065 
1,393 
1.447 
1.885 
2,509 

50 
2.209 

52 
47 

13 
1 
5 
6 
7 
8 
9 
10 

2020 
628 
652 
864 

1.109 
1.153 
1.501 
1.998 

40 
1.759 

41 
37 

2015 
657 
683 
904 

1,161 
1.206 
1,571 
2.091 

1.841 
43 
39 

2012 
832 
865 

1,146 
1.470 
1,528 
1,990 
2.648 

53 
2.332 

55 
49 

2009 
832 
865 

1.146 
1.470 
1.528 
1.990 

2,648 
53 

2.332 
55 
49 

Total 

2021 
628 
652 
864 

1,109 
1.153 
1.501 
1.998 

40 
1.759 

41 
37 

2018 
642 
667 
684 

1.135 
1.179 
1.536 
2.044 

41 
1.800 

42 
38 

2019 
628 
652 
864 

1,109 
1.153 
1.501 
1.998 

40 
1.759 

41 
37 

2016 
642 
667 
884 

1.135 
1.179 
1.536 
2.044 

4 1 7  
1.800 

42 
38 

2010 
832 
865 

1.146 
1.470 
1.528 
1.990 
2.648 

53 
2.332 

55 
49 

2017 
642 
667 
884 

1.135 
1.179 
1.536 

-2.044 
41 

1.800 
42 
38 

2011 
832 
865 

1,146 
1.470 
1.528 
1.990 
2.648 

53 
2.332 

55 
49 
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LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 2 

Responding Witness: Sharon L,. Dodson 

Q-2. Refer to the Dodso~i Testimony, page 9. 

a. Are there currently federal, state, or local emission limits established for 
sulfur trioxide ("SO3")? 

b. If yes to part (a), provide the current einissioil limits. 

c. For calendar year 2005, what were the actual SO3 emissions for Triinble 
County Unit 1, Mill Creek TJiiit 3, and Mill Creek Unit 4? 

d. If there are no established emission limits for SO3, how call LG&E determine 
whether the actions it taltes to limit these emissions are adequate? 

A-2. a. SO3 emissions are subject to oversight and regulation, according to Kentucky 
Division of Air Quality's ("KDAQ") interpretation of its statutory authority, 
under the Clean Air Act even in tlie absence of a specific emissioris limit. The 
Clean Air Act and its state counterparts have requirements that are not 
expressed in terms of specific emission limits. According to directives from 
the ICDAQ, the "general duty" provisions of ICRS Chapter 224 impose an 
obligation on a permittee to undertake appropriate action on a case by case 
basis to mitigate "air pollution" that could potentially impact human health or 
the environment. As indicated in Exhibit SLD-4, ICDAQ has determined that 
"emissions of SO3 that may subsequently be converted to a fine acidic mist 
certainly falls within the purview of [the general duty provisions]" and that "it 
is necessary and appropriate that such emission be controlled." 

b. See Part a above. 

c. LG&E does not have co~ltiiiuous emission inoiiitors for monitoring SO3 
emissions that would report the actual 2005 SO3 emissions for Mill Creek 
Units 3 and 4 and Trinible County Unit 1. However, LG&E can provide an 
estimate of the emissions fiom the 2005 Toxic Release Inventory ("TRI") 
Report submitted to the USEPA. Sulfuric acid emissions estimates are 
supplied in the annual submission. An estimate of the SO3 emissions can be 
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obtained by applying a ratio of the molecular weights of the two substances. 
Tlie following table provides the estimate of the 2005 SO3 emission for Mill 
Creek Units 3 and 4 and Trimble County Unit 1. 

I Mill Creek TJiiit 3 I Mill Creek Unit 4 I Trimble Couiitv Unit 1 I 

* Represents LG&EYs 75% ownership 

2005 SO3 
Einission (pounds) 
(estimated) 

d. As indicated in Exhibit SLID-4, KDAQ requirements regarding SO3 eniissions 
focus primarily on the potential for its coilversion to sulfilric acid mist 
contributing to the formation of visible stack plurnes that may descend to 
ground level under certain conditions. LG&E has perfomled testing of sorbent 
injection teclmology at the Triinble County Station to identify control 
measures sufficient to prevent SO3/su1filric acid coilversioil contributing to the 
formation of such visible stack plumes. The findings in the Sargent and 
Lundy SO3 Mitigation Study, Exhibit JPM-3, established that a visible stack 
plume (discounting the portion consisting of water vapor) dissipates rapidly 
when stack gases are coritrolled to an SO3 concentration level of 
approximately five (5) parts per million ("ppm"). Hence, based on this study, 
the Compaiiy has identified a value of 5 ppm SO3 which can be used as a 
practical guideliiie for its compliaiice efforts. The Company can determine 
the adequacy of its SO3 mitigation measures by using an EPA-certified 
observer to coriduct visual emissions tests of the stack plume, in accordance 
with the objective protocols of EPA Method 9, to identify ally ongoing SO3- 
related plume problems. Based oil this approach, L,G&E believes its 
coinpliance plans and actions are adequate under aiid required by current 
eriviromerital regulations. 

913,316 * 998,265 1,002,857 
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LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 3 

Responding Witness: John P. Malloy 

Q-3. Refer to the Direct Testimo~ly of John P. Malloy ("Malloy Testimony"), Exhibit 
JPM-3, the Sargent & L,undy SO3 Mitigation Study dated March 29, 2006 
("Sargent & L,undy Study"). 

a. On pages 24 though 28 of 42 of the Sargent & L,undy Study is a risk 
assessment of the various SO3 n~itigation technologies. Tlie risk assessrne~lt 
notes that sorbent iiljectio~l teclu~ologies have the risk of producing deposits in 
the ductwork, the air preheater, and on turning vanes and internal struts and 
bracing, as well as process scale-up risk. Explain in detail how these risks 
were quantified in the present value revenue requirements ("PVRR") analysis 
of SO3 mitigation technologies. 

b. On page 38 of 42 of the Sargent & Luildy Study is the statement that LG&E 
has agreed to prepare a life cycle cost analysis based on data presented in the 
study. Provide copies of this life cycle cost analysis. If tlie analysis has not 
been prepared, explain in detail wliy not. 

A-3. a. On page 29 of 42 of the referenced report, S&L, provides a summary table of 
the risk levels associated wit11 all aspects of each teclmology. The overall risk 
assessnient is identified in table 4- 1 below. 
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Table 4-1: Risk Assessment Summary 

Low to 
e-2- A"!. / Low 1 Medium / Low / Medium / hf ieA; , , ,T ,  

Low to I 71 High / Low I Mediutn I k,,oA ..,,.. 

Overall 

I-ligh 

Nigh 
High 

Medium 

Medium 

High 

Nigli 

~~~~~, 

Tecl~~iology 

Alkaline Additives 
on Coal Belt 
A~ii~i io~iia  
Humidification 
Hydrated Lime 
Magnesium 
Hydroxide 
-- 

Magnesium Oxide 
Micronized 
Limestone 
Sodiulll Bisulfite 
(SBS) 

Perfomlaoce 

High 
High 

Medium 

Medium 

Nigli 

Higli 

L.ow 

T r o ~ ~ a  
Vertical Wet ESP - 
Horizolltal Wet ESP 

Tliis risk assessment determined the feasibility of each tecluiology's ability to 
obtain the SO3 emission target of <5pprn. As a result of tlie full evaluation, 
only teclmologies wit11 "low", "low to medium" or ""medium" overall risk are 
recommended. To minimize scale-up rislts and the risk of deposit buildup as a 
result of sorbent injection, the illjectioli system will be designed using 
Computational Fluid Dynamics (CFD) analysis. (CFD is a sopl~isticated 
coinputationally-based design and analysis technique. CFD software has the 
capability to simulate flows of gases and liquids, heat and mass transfer, 
moving particles, multiphase physics, cl~einical reaction, fluid-structure 
interaction arid acoustics through computer modeling, thereby producing a 
thorough analysis of likely operational parameters.) 

Reliability 

L.ow 

Low 
Medium 
Medium 

Medium 

Medium 

Medium 

Medium 

C"ital 
Cost 

Low 

Low 
Low 
Low 

Medium 

Medium 

High 

L.ow 

I I I I lllCUIUllt 

I-liglr 1 Medium 1 Low I Mediunt / High 
High I Medium 1 Low I Mediuln / High 

Low Coliversioti 
Catalyst 

The balance of deposits is typically controllable by soot blowers or acoustic 
horns and tlie cost of this equipment is within the contingency of the capital 
cost estimate developed by S&L. No additional quantification of these risks 
was included in tlie PVRR. 

gz 
Low 

Low 
Low 

Medium 

Mediu~ii 

Medium 

Medium 

Medium 

b. An. electronic copy of the spreadsheet used in determining the minimum 
PVRR associated with each of the SO3 mitigation teclmologies is being 
provided on CD. 

Low Low L ow Low L.0w 



Response to Question No. 4 
Page 1 of 2 

Mallo y 
LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 4 

Responding Witness: John P. Malloy 

Refer to tlie Malloy Testimony, Exhibit JPM-4, the 2006 SO3 Mitigation Strategy. 

a. On pages 26 and 27 of 42 in tlie Sargerit & L,undy Study, tlie risk assessment 
has tlie followirig statements concerning hydrated lime and Trona: 

Hydrated Lime: The data presented in the literature for this 
teclulology is old, and full scale results froin any utility are 
not documented to serve as the basis for performance 
estimates. The dry sorbent storage and delivery system is 
subject to moisture, plugging and erosion problems. The 
effectiveness of the hydrated lime sorbent depends on high 
surface area, which varies between lime sources. Fly ash 
resistivity increases niay result in ESP performance 
degradation. 

Trona (Sodium sesquicarbonatel: Trona is an expensive 
reagent with a long sliipping distailce from Green River, 
Wyoming and lias been limited by transportatioii 
availability at Ziminer Station. Typically shipped by rail, 
the Trona would have to be transferred ta trucks as a 
centrally located storage and transfer facility. In addition, 
there is currently only one source of supply. AEiP has 
applied for a patent for this technology, so a licerising fee 
may apply. 

The Executive Sulnmary of the 2006 SO3 Mitigation Strategy, page 3, 
recommends that LG&E proceed with testing of hydrated lime and Trona at 
Trimble County Unit 1. Given the risks identified in the Sargent & Lundy Study, 
explain in detail why this recornmelidation was collsidered to be reasonable. 

b. Why does tlie 2006 SO3 Mitigation Strategy not contain a recominerided 
course of action for Mill Creek Units 3 and 4? 
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c. Has a course of action been decided for Mill Creek Units 3 arid 4? If so, 

provide the decision. If not, explain why not. 

A-4. a. Techriology for particle sizing and porosity sizing of dry chemicals is 
developing rapidly, and as a result new hydrated lime products are being 
introduced to the market that allow lower stoichiometric ratios (lower sorberit 
flow rates) for tlze saine SO3 reduction. To tlie extent that desired emission 
reduction can be achieved with less sorbent injection, variable O&M expenses 
will decrease. The Company tested the Trona and improved hydrated lime 
products successfully aizd confiilned the sorbent injection technology's ability 
to meet the desired SO3 emission level of approximately 5 pprn. The sorbeizt 
injection system design will mitigate tlze material Iiaizdling risks desciibed by 
S&L. The sorbent was successfully injected in a dual point configuration 
before and after the ESP to minimize potential ESP perfonnance degradation. 
Trona and improved hydrated lime are both dry sorbents aizd require the same 
injection equipineizt. The Coinpaizy cliose to test improved hydrated lime and 
Troiza to confirm the effectiveness of both. By having two possible sorbent 
materials the Coinpaizy will build in supplier flexibility, further mitigating 
exposure to material cost fluctuation. 

b. As indicated in the 2006 SO3 Mitigation Strategy Executive Summary @age 
3), "As a result of the (S&L) study, sorbeizt injection was identified as a least 
cost option for units witli cold-side ESP equipment. In order to select the 
most economic sorbent, it is recornmended that ICU and LG&E proceed with 
testing of hydrated lime aizd Trona injection at Glzerit 1 and Trimble 1. 
Pending results of tlze testing the most economic sorbent will be selected as 
the technology of clioice for all generating units witli cold-side ESPs." To 
fhsther clarify; Mill Creek 3 and 4 are generating units with cold-side ESPs, 
and the results from the Glzent 1 and Trimble 1 testing will be applicable to 
the Mill Creel: units. The saine sorbent material will be used at Ghent 1, 
Trimble 1, Mill Creek 3 aizd Mill Creel: 4. 

c. Please see response to Past b above. 
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LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 5 

Responding Witness: John P. Malloy 

Q-5. Refer to the Malloy Testimony, Exhibit JPM-4. In both the executive summary 
and recommeridation sections of the 2006 SO3 Mitigation Strategy it is stated that 
LG&E sllould proceed with the "testing" of different types of sorbent injection 
options. The recornmendatioll for testing could iinply that a final course of action 
lias not been selected. 

a. Why does the 2006 SO3 Mitigation Strategy recommend further testing rather 
than proposing a final course of action? 

b. Given the discussion contained in the 2006 SO3 Mitigation Strategy, explain 
in detail how this report supports the statements on page 11 of the Malloy 
Testimony, lines 10 through 13, that the use of sorbent injection technology is 
the least cost alternative to mitigate SO3 emissions. 

A-5. a. Further testing was required to: (1) detenliine the effectiveness of currently 
available hydrated lirrie products which claim improved performance and 
efficiericy and reduced cost, (2) evaluate the impact of sorbent injection on 
ESP perfonna~ice, and (3) evaluate the most effective sorbent injection 
location. Testing of the Trona material was required to confirm the viability 
of Trona as an altenlative sorbent to allow system flexibility and hedge 
sorbent supply issues. The Companies have completed testing of dry sorbent 
injection at Ghent Unit 1 and Triinble Unit 1. Test results confinn through 
SO3 ernissions testing and comparison wit11 visual observations using USEPA 
Method 9, tliat the sorbelit injection teclu~ology will successhlly meet the 
desired SO3 emission level of approximately 5 ppm. These test results are 
applicable across the fleet for units with cold-side ESPs (Trimble 1, Ghent 1, 
Mill Creek 3 and 4). Dry sorbent injection is the Companies' selected course 
fonvard as presented in the PVRR analysis and the table below. 
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b. If tlie SCRs are to stay i11 service in absence of wet electrostatic precipitators 
(wet ESP) then effective SO3 control (defined on page 4 of 42 of the S&L 
study as achieving an SO3 target of 5ppm) is necessary. Should the targeted 
levels of SO3 control not be achieved and visible plume problems occur, then 
under certain operating conditions, eitlier tlie SCR must be taken out of 
service or the generation unit removed from service. Tlie operation of the 
SCRs is necessary for co~itinued economic compliance with enviromnental 
regulations. Tli~ls, the Companies' strategy is to control SO3 and to allow 
coritinued operation of units with SCRs; and as Table 111-L,G&E on page 9 of 
Exhibit JPM-4 indicates, the least cost approach to SO3 control includes 
sorbent injection and not construction of a wet ESP. 

Unit 

Glient 1 

Ghent 3 

Ghent 4 

Mill Creek 3 

Mill Creek 4 

Trimble County 
1 

Selected SO3 Removal Tecl~nology 

Dry Sorbent Injection 

Dry Sorbent Injectio~i + Low Conversion Catalyst + Boiler Sorberlt 
Injection 
Dry Sorbent Injection + L,ow Conversion Catalyst + Boiler Sorbent 
Injection 
Dry Sol-bent Injection 

Dry Sorbent Injection 

Dry Sorbent Injection 



LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 6 

Responding Witness: John P. Malloy 

Q-6. Refer to the Malloy Testimony, Exhibit JPM-4, page 7. Table I1 on this page lists 
the viability of combination technologies. 

a. Were the various combination teclmologies shown on this page evaluated 
using a PVRR analysis? 

b. If yes to past (a), provide the results of the PVRR analysis for each 
combination teclmology evaluated. 

c. If no to past (a), explain why a PVRR analysis was not perfonned and how the 
viability of the combination technologies was detennined. 

A-6. a. Yes, all appropriate co~nbiriations were evaluated in the PVRR analysis. 

b. The results of the PVRR al~alysis are shown on the attachment. Surnrriarized 
results are provided in Table 111-LG&E on page 9 of Exhibit JPM-4 

c. Not applicable. 



SOn Mitigation Cost for Technolonies located at Mill Creek 3 

PVRR (M5) 
Rank 

Hydrated L~me 
Sodium 
BiSulfite 

1.43 
1.82 
2.50 
2.49 
2.48 
2.47 
2.46 
2.45 
2.46 
2.45 
2.45 
2.45 
2.45 
2.46 
2.46 
2.47 
2.48 
2.48 
2.50 
2.51 ------ ------ 

24.82 
4 

Trona Soda Ash 
Magnesium 

Wet ESP Hydroxide + 
Hydrated Lime 

Magnesturn 
Hydroxide + 

Trona 

2.75 
3.46 
5.00 
5.00 
4.98 
4.98 
4.99 
4.99 
5.02 
5.03 
5.05 
5.07 
5.09 
5.13 
5.16 
5.19 
5.22 
5.26 
5.32 
5.37 ------ ------ 

50.41 
12 

Magnesium 
Hydroxide + 

Sodium 
BiSulfite 

2.25 
3.04 
3.38 
3.30 
3.21 
3.13 
3.05 
2.98 
2.92 
2.85 
2.78 
2.71 
2.64 
2.59 
2.52 
2.45 
2.38 
2.32 
2.27 
2.21 ------ ------ 

30.49 
8 

Magnesium 
Hydroxide + LCC t. Sodium 
Soda Ash BiSulfite 

LCC + Hyd 
Lime 

1.65 
2.17 
2.71 
2.68 
2.64 
2.61 
2.58 
2.55 
2.53 
2.50 
2.48 
2.45 
2.43 
2.42 
2.40 
2.38 
2.36 
2.35 
2.34 
2.33 ------ ------ 

25.88 
5 
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SO2 Mitigation Cost for Technoloqies located at Mill Creek 4 

PVRR (M$) 
Rank 

Ammonia Hydrated Llme 

Not Viable 1.41 
Not Viable 1.70 
Not Viable 2.79 
Not Viable 2.82 
Not Viable 2.83 
Not Viable 2.86 
Not Viable 2.89 
Not Viable 2.92 
Not Viable 2.96 
Not Viable 2.99 
Not Viable 3.03 
Not Viable 3.07 
Not Viable 3.1 1 
Not Viable 3.15 
Not Viable 3.20 
Not Viable 3.25 
Not Viable 3.30 
Not Viable 3.35 
Not Viable 3.41 
Not Viable 3.47 ------ ------ ------ ------ 

29.33 
7 

Sodium 
BiSulfite 

1.50 
1.91 
2.64 
2.63 
2.62 
2.61 
2.60 
2.59 
2.60 
2.60 
2.59 
2.59 
2.60 
2.61 
2.61 
2.62 
2.63 
2.64 
2.66 
2.67 ------ ------ 

26.24 
4 

Trona Soda Ash 
Magnesium 

Wet ESP Hydrox~de + 
(Verlica'' Hydrated Lime 

Magnesium 
Hydroxide + 

Trona 

2.74 
3.42 
5.02 
5.02 
5.01 
5.02 
5.03 
5.04 
5.07 
5.09 
5.1 1 
5.14 
5.17 
5.21 
5.25 
5.29 
5.33 
5.37 
5.44 
5.49 ------ ------ 

50.87 
12 

Magnesium 
Hydroxide + 

Sodium 
B~Sulfite 

2.32 
3.13 
3.47 
3.39 
3.29 
3.21 
3.14 
3.06 
3.00 
2.92 
2.85 
2.77 
2.70 
2.65 
2.57 
2.50 
2.43 
2.37 
2.32 
2.25 ------ ------ 

31.30 
8 

Magnesium 
Hydrox~de + L C ~ i + S ~ ~ ~ m  
Soda Ash 

LCC + HYd 
LCC + Trona L C C A + s y  

Lime 
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SO, Mitination Cost for Technoloqies located at Trimble I 

PVRR (MS) 
Rank 

Ammonia Hydrated Lime 

Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable 
Not Viable ------ ------ 

Sodium 
BiSulfite 

1.36 
1.67 
2.58 
2.59 
2.60 
2.61 
2.63 
2.65 
2.67 
2.69 
2.71 
2.74 
2.76 
2.79 
2.82 
2.85 
2.89 
2.92 
2.97 
3.01 ------ ------ 

26.64 
5 

Trona Soda Ash 
Magnes~um 

Wet ESP Hydroxtde + 
(Vertical) Hydrated Lime 

Magnesium 
Hydrox~de + 

Trona 

2.20 
2.72 
4.13 
4.14 
4.15 
4.17 
4.19 
4.21 
4.24 
4.27 
4.30 
4.33 
4.37 
4.42 
4.46 
4.50 
4.55 
4.60 
4.67 
4.73 ------ ------ 

42.39 
I I 

Magnesium 
Hydroxide + 

Sodium 
BiSulfile 

1.91 
2.53 
3.04 
2.99 
2.93 
2.89 
2.84 
2.80 
2.77 
2.73 
2.69 
2.65 
2.61 
2.58 
2.55 
2.51 
2.46 
2.45 
2.43 
2.40 ------ ------ 

28.50 
7 

Magnesium 
Hydroxrde + L C ~ i ~ ~ ~ ~ U m  
Soda Ash 
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Malloy 
LOUISVIL,L,E GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 7 

Responding Witness: John P. Malloy 

4-7. Refer to the Malloy Testimony, Exhibit JPM-4, pages 9 and 10. 

a. Provide all workpapers, calculations, assumptions and other documentation 
supporting the PVRR values presented in the charts on page 9. In addition, 
explain why the PVRR analyses were riot provided along with Exhibit JPM-4. 

b. Explain in detail why a combiliation technology of hydrated lime and Trona 
was not included in the option raking shown on page 9. 

c. On pages 26 and 27 of 42 in the Sargent & Lundy Study, the risk assessment 
has the following statements concellling sodiurn bisulfite and soda ash: 

Sodiuin Bisulfite: In addition to the proprietary teclulology, - 
single source of supply, the yearly licensing fee, and the 
reagent (sodiurn bisulfite powder) delivered cost, tlie major 
drawback of this technology is O&M cost. The cost of the 
project installed at Gibson Station increased significantly 
from start to finisl.1. While byproduct SBS is a less costly 
sorbent, Vectreri may not continue to prod~~ce the rnateiial. 

Soda Ash: In addition to the proprietary technology, this 
sorbent injection technology requires longer duct residence 
time due to the multiple reactions which need to take place 
and does not have tlie experience level of SBS. Injection of 
soda ash upstream of the air preheater is riot feasible for the 
L,G&E/KU plants due to residence time requirements. 

Given these concerns, explain in detail how it was concluded in the 2006 SO3 
Mitigation Strategy, on page 10, that soda ash and sodium bisulfite are the top 
sorbent options. 

d. While botli tlie Sargent & L,uridy Study and the 2006 SO3 Mitigation Strategy 
note that low coilversiorl catalyst technology by itself cannot reach the target 
SO3 levels, the technology appears to have benefits when combined wit11 other 



Response to Question No. 7 
Page 2 of 4 

Malloy 
technologies. Does L,G&E plan to include low conversion catalyst techlology 
as part of its SO3 mitigation strategy? Explain the respolzse. 

A-7. a. Please see the response to Question No. 3b. The complete analysis should 
have beell provided as an appendix to Exhibit JPM-4 but was inadvertently 
omitted. 

b. The combination of hydrated lime and Trona injection was proposed to 
mitigate potential ESP degradation. Trimble County TJnit 1 test results 
demonstrated the most effective sorbent illjection configuration is a dual point 
injection of a single dry sorbent before and after the ESP. Tlius, injection of 
two different sorbents is not necessary nor is it economically viable in relation 
to other post ESP single injection point systems for cold-side ESP units. 

c. All of the SO3 niitigatioii technologies come with some level of engineering 
and operational risk. The overall risk assessment for injection of soda ash or 
sodium bisulfite ("SBS") is low to medium, while the overall risk assessment 
for injection of hydrated lime is medium. Please see Table 4-1: Risk 
Assessment Summary, from the S&L report, provided below. Soda as11 has 
the same clzemical reaction process as SBS, but requires more resideizce time 
(i.e. time for the flue gas and sorbelit to mix and react) and therefore cannot be 
injected upstream of the air preheater due to the physical arrangement of the 
ductwork. However, soda ash can be injected downstream of the air preheater 
where longer ductworlc allows for adequate residence time. These 
technologies demonstrated the lowest evaluated costs when using the S&L 
cost estimates. Improvements in hydrated lime quality will reduce the cost of 
this teclxiology and it is therefore the technology of choice. 
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Table 4-1: Risk Assessment Summary 

d. The Companies have developed a Catalyst Management Prograrn ("CMP") 
which provides a means for the evaluation of catalyst nianagernent strategies 
in support of the least systerri generating cost. The program includes 
guidelines for catalyst protection arid monitoring catalyst condition throughout 
the Compariies' system. As part of the CMP a schedule of catalyst addition 
and replace~nent has been developed and is surninarized in the table below. 
This schedule will fluctuate dependent on the measured degradation rate of 
installed catalyst. Corisistent with tlie catalyst addition schedule, the 
Companies purchased two new layers of low coriversion rate catalyst for 
Ghent 1 and Mill Creek 4 in 200512006. Furthermore, the Companies plan to 
purchase only low SO;! to SO3 conversion catalyst going fonvard. As the 
higlier coriversion catalyst is replaced over tirne, the required level of sorbent 
injection will be reduced. 

Technology 

Alkaline Additives 
on Coal Belt 
Ammonia 
Humidification 
Hydrated Lime 
Magnesium 
Hydroxide 
Magnesiurrl Oxide 
Micronized 
Liniestone 
Sodium Bisulfite 
(SBS) 

Soda Ash 

Trona 
Vertical Wet ESP 
Horizontal Wet ESP 
Low Conversion 
Catalyst 

Cost 

Low 

Low 
Low 
Low 

Mediuiii 

Mediurrl 

High 

Low 

L.ow 

Low 

High 
High 

Low 

Performance 

High 

High 
High 

Medium 

Medium 

High 

High 

Low 

Low 

Low 

Low 
Low 

Low 

OgM 
Cost 

Low 

Low 
Low 

Medium 

Mediuni 

Medium 

Medium 

Medium 

Medium 

High 

Medium 
Medium 

Low 

Reliability 

Low 

Low 
Mediurn 
Mediuni 

Mediurn 

Medium 

Medium 

Medium 

Medium 

Mediurn 

Medium 
Medium 

Low 

Overall 

High 

High 
High 

Medium 

Medium 

High 

High 

Low to 
Medium 
Low to 

Medium 
Low to 

Medium 
High 
High 

Low 
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I = Installation Outage 



LOUISVILL,E GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 8 

Responding Witness: John P. Malloy 

Q-8. Has LG&E made a final determination of exactly what SO3 mitigation approach 
should be installed at Trimble County Unit 1, Mill Creek Unit 3, and Mill Creek 
Unit 4? Explain the response. 

A-8. LG&E plans to install dry sorbent injection systems at Trimble 1, Mill Creek 3 
and Mill Creelc 4, per the table below. Catalyst purchased in 200512006 is low 
conversion type, and all new catalyst purcl~ased per the Companies' current 
Catalyst Management Plan will be low SOz to SO3 conversion type catalyst. 

Unit 

Ghent 1 

Ghent 3 

Ghent 4 

Mill Creek 3 

Mill Creelc 4 

Trimble County 
1 

Selected SO3 Removal Teclinology 

Dry Sorbent Injection 

Dry Sorbent Injection + Low Conversion Catalyst + Boiler Sorbent 
Injection 
Dry Sorbent Injection + L,ow Conversion Catalyst + Boiler Sorbent 
Injection 
Dry Sorbent Injection 

Dry Sorbent Injection 

Dry Sorbent Injection 
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LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 9 

Responding Witness: Kent W. Blake I Shannon L. Charnas / John P. Malloy I 
Robert M. Conroy 

Q-9. Refer to tlze Direct Testimony of Shannon L. Charnas ("Clzamas Testimony"), 
page 3. Explain in detail why LG&E is not seeking to include operation and 
maintenance expenses associated witlz the pollution control equipment to be 
installed at Trimble County Unit 2 and the particulate monitor equipment to be 
installed at Mill Creek. 

A-9. Trimble County Unit 2: With regard to O&M expenses associated witlz the 
pollution control equipment to be installed at Trimble County Unit 2, the 
Company did not include estimates of such expenses in its application as such 
expenses would not be incurred until Trimble County Unit 2 is placed in service 
in 2010. The Company expected that such amounts would be considered in a 
future proceeding under KRS 278.183 or KRS 278.190. 

However, the Company believes it would be appropriate to include O&M 
expenses associated with the Air Quality Control System ("AQCS") at Trimble 
County Unit 2 as part of its 2006 Environmental Compliance Plan, provided that 
such incl~asion does not impact the Corrmission's ability to issue an Order in this 
case by December 22, 2006. The Companies' envirollrnental compliance with 
C A R  will be adversely impacted by any delay in tlze Commission's issuance of 
an Order approving KU's requested CCN. 

Tlzerefore, tlze Company respectfully requests that tlzis Comnission consider the 
O&M expenses associated with Project Number 18 in connection with its decision 
on the Company's application in tlzis proceeding. In the event the Co~nmission 
decides not to consider these expenses in this proceeding, the Company reserves 
the riglzt to seek recovery of these expenses in a subsequent filing under KRS 
278.183 or KRS 278.190. 

Based on tlze variable O&M expense estimates contained in the evaluation for 
Trimble County Unit 2 (Case No. 2004-00507) the Companies estimate that 
LG&E's portion of the variable O&M expense associated with tlze Trimble 
County Unit 2 AQCS for the first full year of operation (2011) will be 
approximately $1.1 million. Tlze incremental bill impact on a residential 
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customer using 1,000-killowatt hours per month for the first full year of operation 
for Trimble County Unit 2 in 2011 is $0.08. The total rrionthly impact for the 
2006 Plan, inclusive of O&M expenses for Project 18, is estimated to be $0.86 in 
201 1 as detailed in Attachment 2 to Response to Question No. 13(a). 

Attaclment 1 to this response presents tlze estimated variable operations and 
maintenance expenses associated the AQCS on Trirnble County Unit 2. 
Estimated O&M expenses were initially presented to the Commission in response 
to Staff Initial Data Request, Question No. 20 in Case No. 2004-00507, the 
Companies' Application for a Certificate of Public Convenience and Necessity 
and A Site Compatibility Certificate For the Expansion of the Trinible County 
Generating Station. Attachment 1 explains how tlze original estimate of O&M 
expenses was revised to reflect expected operating conditions. 

LG&E will use the followi~ig accourits to report appropriate O&M expenses for 
Trimble County Unit 2 AQCS systems: 

Scrubber Operations 
Scrubber Mairitenance 
Electrostatic precipitator operations expense 
Electrostatic precipitator maintenance expense 
Ash handling operations expense 
Ash handling maintenance expense 
NOx Operation - Consumables 
NOx Operation - L,abor aiid Other 
NOx Maintellarice 
Sorbeizt Injection Operation 
Sorbent Injection Maintenarice 
Mercury Monitors Operation 
Mercury Monitors Maintenance 

Attaclment 2 to this response presents L,G&E3s revised ES Form 2.50 as well as 
tlze original ES Form 2.50 for compariso~i purposes, which will be used to report 
montlzly O&M expenses for all approved projects in tlze 2006 Amended 
Conipliance Plan as well as in earlier approved compliance plans. Individual unit 
expenses will be tracked by location code as discussed on page 3 of Ms. Charnas' 
testimony. 

Particulate Monitors: The particulate monitor equipment systems for generating 
units at Mill Creek Station were installed and certified as indicated below. 

I~zstalled Certified LMAPCD Order Deadline 

Mill Creek 1 3/27/2006 412012006 1013 112006 
Mill Creek 2 313012006 4/13/2006 713 112006 
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Mill Creek 3 3/27/2006 3/30/2006 4/3012006 
Mill Creek 4 1/26/2005 4/14/2005 113 112006 

All particulate monitors were illstalled and certified prior to the deadlines issued 
in the Agreed Board Order dated December 15, 2004 froin the L,ouisville Air 
Pollution Control District (page 2, Section 2, last sentence) and contained in Ms. 
Dodson's original testimony as Exhibit SLD-5. 

These monitors will be calibrated and maintained consistelit with the balance of 
Continuous Emissions Monitoring equipment. Any incremental operational and 
maintenance expense associated wit11 the particulate monitors is negligible. 
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Attachment to PSC-20 
Responding Witness: John Voyles 

Page 2 of 2 

Louisville Gas and Electric Company 
Kentucky Utilities Company 

Trimble County 2 

Modification to Burns & McDonnell Fixed and Variable O&M 
(All Input Costs are in 2002 Year $) 

Original Fixed O&M Amual Cost 
Original Noii-Fuel Variable O&M 

Units 
(0) (kw) 750,000 

Other VO&M (Included in Original Non-Fuel VOM) (3) (9 6,625,000 
New Total Non-Fuel Variable O&M (4)=(2)-(3) ($) 5,080,000 
SCR Ammonia & RepIacernents (5) ($1 500,000 
New Total Fixed O&M (6)=( 1)+(3) ($) 9,3 10,000 

2004 New LG&E Total Fixed O&M (7)=(6)*75%*1.02"2 ($) 
2004 New L,G&E Total Variable O&M (8)=(4)*75%* 1.02"2 ($) 

Annual O&M esc = 2% 
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Net Output 

Modification to Burns & McConnell Fixed and Variable O&M 
(All Input Costs are in 2002 Year $) 

Original Fixed O&M Annual Cost 
Original Non-Fuel Variable O&M 

Other VO&M (Included in Original Non-Fuel VOM) 
New Total Non-Fuel Variable O&M 
SCR Ammonia & Replacements 
New Total Fixed O&M 

2004 New LG&E Total Fixed O&M 
2004 New L.G&E Total Val iable O&M 

Units 
(0) (kW) 750,000 

Ann~~al  O&M esc = 2% 

Net L.G&E/ICU Generation at an 80% Capacity Factor ( ~ ) = ( o ) * ~ s x * ~ ~ ~ o * ~ o x I I o o o  MWh 3,942,000 
2004 Annual L.G&E Variable O&M without SCR O&M (10)=(8)-(5)*75~~,*1 ozA2 ($) 3,573,774 
2004 Non-Ozone Season L.G&E Variable O&M ( I  I)=(Io)I(~) $/MWh 0 90 
2004 Ozone Season L.G&E Variable O&M Adder (12)=[(5)*75'%* I O ~ ~ ~ J / [ ( ~ ) * S / I ~  $/M Wh 0 24 

Model L.G&EIICU Generatio11 Output at 93% Availability 
2010 

(a) Ozone (b) Non-Ozone (c) Total 
MWh 1,383,100 1,132,870 231 5,970 

201 1 (14) M Wh 1,712,900 2,568,110 4,281,010 
2012 (15) MWh 1,724,790 2,600,860 4,325,650 

Model L.G&E/I<U Variable O&M in Noniinal Year Dollars (a) Ozone (b) Non-Ozone (c) Total 
2010 Ozone: (16)=[(I 1)+(12)]*(r~a) ($) 1,775,659 1,148,216 2,923,875 
201 1 Non-Ozone: (17)=(l l)*(I4b) ($) 2,243,045 2,654,956 4,898,001 
2012 (s) 2,303,788 2,742,590 5,046,377 

L.G&E/I<U Variable O&M in Nominal Year Dollars with Annual SCR Operation LG&E ICU 
2010 (IS)=(IJC)*[(II)+(I~)]*I 0 2 ~ 6  ($) 3,230,066 613,712 2,616,353 
201 1 ( I ~ ) = ( I ~ c ) * [ ( I I ) + ( I ~ ] * I  0 2 ~ 7  ($) 5,605,990 1,065,138 4,540,852 
2012 (2O)=(lSc)*[(l l)+(l2)]*1 02"8 ($) 5,777,735 1,097,770 4,679,965 

Notes: 

This is a modified version 01 the altacliment to PSC-20 (Page 2 of 2) of the Response to Commission Slams 1st Data Request dated 2110105 Volun~e I in Case No 2004-00507 (TCZ CCN) 

Model gerleration and variable O&M are taken from TCZ CCN liling 

CAlR was 1101 finalized at the time tbe TC2 CCN analysis was being performed; Illerefore annual SCR operation was not modeled 

Tlle above costs are estimates and actual expenses recovered ll~rougll t l~e ECR ~necllanism may vary depending on unit run time and consumable costs 
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LOIJISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 10 

Responding Witness: Shannon L. Charnas 

Q- 10. Refer to the Cl~anlas Testimony, page 5, lines 2 1 and 22. 

a. Will the particulate monitors proposed to be installed at Mill Creek replace 
existing monitors? 

b. If yes to part (a), were tile existing rnoilitors recorded on the boolts of LG&E 
as of September 30, 2003, the end of the test year in LG&E's last general rate 
case? 

c. If yes to part (b), explain the basis for Ms. Chanias's statement on lines 21 
arid 22. 

A-10. a. The particulate ilio~litors have been installed at Mill Creelt Station as 
discussed in the resporise to Question No. 9. 

Yes. The installation of the particulate mo~iitors at Mill Creelt replaced (1) 
existing stack opacity inonitors that were originally illstalled iii 1984 and 
returned to iiiventory for use at other facilities as the need arises; and (2) 
existing plenum opacity monitors that were originally installed in October 
2004 and returned to iilventory for use ill the Companies' mobile CEMS 
testing unit. 

b. The existing stack opacity monitors were on the boolts of LG&E as of 
Septeinber 30, 2003. The existing plenum opacity rnonitors were not on the 
boolts of LG&E as of September 30, 2003. All opacity mo~litors were 
retunled to illveiltory and remain available for use at other facilities as needed. 
No adjustment is necessary to the ECR rate base for these items. 

c. All lno~litors will remain in service as operational inventory or mobile test 
units. 
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LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 11 

Responding Witness: Robert M. Conroy 

1 1 Refer to the Direct Testimony of Robert M. Conroy ("Conroy Testimony"), pages 
2 through 4. Provide ES Form 3.00 for the expense nionth of June 2006 and a 
version of ES Form 3.00 for tlie expense montli of June 2006 reflecting LG&EYs 
proposed changes in detennining R(m). 

1 1 Please see the attacllrnents for the requested information. 

As shown on the attached original and revised ES Fonn 3.00, the proposed 
change in the determination of R(m) results in a rninor change in the jurisdictional 
allocation factor. Using the attached June 2006 data, L,G&E's jurisdictional 
allocation factor increases slightly, froin 80.89% as filed using current procedures 
to 81.47% using L,G&EYs proposed method. This increase of 58 basis points in 
the jurisdictional allocation factor increases Jurisdictional E(m) by $16,355, or 
0.7% for the expense month of Julie 2006. 

Thus, because the proposed change to the determination of R(m) will classify 
Merger Surcredit and Value Delivery Surcredit revenues as "Reconciling 
Revenues" on Proposed ES Fonn 3.10, Kentucky Retail Revenues for 
Environmental Surcharge Purposes and Total Company Revenues for 
Environmental Surcharge Purposes will increase. The increase in these two 
revenue totals will result in a slight increase in the jurisdictional allocation factor. 
Additionally, the increase in Icent~acky Retail Revenues for Environlnental 
Surcharge Purposes will result in a decrease to tlie monthly Jurisdictional 
Environmeiital Surcharge Billing Factor. The change will more closely align the 
revenues used to determine the billing factor and the revenues to which the billing 
factor is applied, reduce the variability of the inontl~ly true-up and not cause any 
unwarranted over-collection of surcharge revenues. 

However, to reflect the results of the analysis provided in this response, my 
testimony at page 3 lines 18 througli 2 1 sl~ould be revised to state as follows: 

There will be a de minimus impact to customers by 
changing the determination of R(m). While tlie proposed 
change to the determination of R(m) does slightly change 
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the environmental costs that LG&E is authorized to collect 
through the ECR billing factor, this result is the function of 
eliminating the impacts of the MSR and VDT rate 
schedules which were approved after the establishment of 
the ECR rate schedule. 



ES FORM 3.0 
Current 

LOUISVILLE GAS AND ELECTRIC COMPANY 
ENVIRONMENTAL SURCHARGE REPORT 

Monthly Average Revenue Computation of R (m) 
For the Month Ended June 30,2006 

1 I Billed Retail Revenues I Wholesale 

i Environmental 
Base Rate Fuel Clause Surcharge 

Month Revenues Revenues Revenues 

Total Company Revenues 

Total 

1 
(1 

I Total I Total / 
(2) I (3) (4) (5) I (6) 

Revenues 

(7) 

Excluding Including 
Environmental Off-System 

Surcharge Sales 
I 

(8) I (9) 

Total i Excluding 
Environmental 

Surcharge 
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LOUISVILLE GAS AND ELECTRIC COMPANY 
ENVIRONMENTAL SURCaARGE REPORT 

Monthly Average Revenue Computation of R (m) 

ES FORM 3.00 
Proposed 

For the Month Ended: June 30,2006 

I Non- 

Kentucky Jurisdictional Revenues / Jurisdictional I Total Company Revenues 

(1) 

~un-061 61,688,715 1 2,884,382 1 326,423 1 42,800 1 1,480,155 1 66,422,475 64,942,320 

Average Monthly Jurisdict~onal Revenues, Excluding Environmental Surcharge, 

for 12 Months Ending Current Expense Month. $ 59,961,662 

Month 

I Jurisdictional Allocation Percentage for Current Month (Environmental Surcharge Excluded from Calculations): I 

Attachment to Response to Question No. 11 
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Base Rate 

Revenues 

Revenues 

(9) 
I I I I I I 

(7) (2) 

Fuel Clause 

Revenues 

(8) (10) (4) (3) (1 1) 

STOD Program 

Cost Recovery 

DSM Factor 

i 
(5) (6) 

Environmental 

Surcharge 

Revenues 1 Revenues 1 Revenues 

Total 

Surcharge 

Total 

Excluding 
Environmental 

Sales I 

Total 
Including 

Off-System 

Surcharge 

Total 

Total 

Excluding 

Env~ronmental 



LOUISVILLE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 12 

Responding Witness: Robert M. Conroy 

4-12. Refer to the Conroy Testin~ony, page 5. Concerning the reporting of plant, 
constnlction work in progress, and depreciation expense, does L,G&E agree that it 
would be reasonable to report the information for the four environmental 
compliance plans under one fonnat reference nurnber with iiet subtotals for each 
envirolxnental conipliance plan, even thoug1.1 this would probably become a 
multiple-page format, sirnilar to the approach used for ES Form 2.50? Explain the 
response. 

A-12. L,G&E agrees it would be reasonable to report the information proposed to be 
contained on ES Form 2.1 1 and ES Forrn 2.12 on a single, multi-page ES Form 
(i.e. ES Form 2.10, page x of y) with subtotals for each arnended compliance plan. 
A sample of such a fomi is attached. 



ES FORM 2.10 
Page I of 2 

LOUISVILLE GAS AND ELECTRIC COMPANY 
ENVIRONMENTAL SURCHARGE REPORT 

Plant, CWIP & Depreciation Expense 

For the Month Ended: 

Attachment to Response to Question No. 12 
Page 1 of 2 

Conroy 

(1) 

2001 Plan: 
Project 6 - LGE NOx 

Subtotal 
Less Ret~rements and Replacement resulting 

from ~mplementat~on of 2001 Plan 

Net Total - 2001 Plan 

2003 Plan: 
Project 7 - M ~ l l  Creek FGD Scrubber Convers~on 
Project 8 - Prectp~tator Upgrades -All Plants 
Project 9 - Clearwell Water System - Mill Creek 
Project 10 - SO, Absorber Trays - M~l l  Creek 3 & 4 

Subtotal 
Less Ret~rernents and Replacement result~ng 

from ~mplementat~on of 2003 Plan 

Net Total - 2003 Plan 

(3) 

El~g~ble  
Accumulated 
Deprectat~on 

(2) 

El~g~ble  
Plant In 
Serv~ce 

(4) 

CWIP 
Amount 

Exclud~ng 
AFUDC 

I f 

(51 

El~g~ble  Net 
Plant In 
Serv~ce 

(2)-(3)+(4) 

(8) 

Monthly 
Property Tax 

Expense 

(6) 

Deferred 
Tax Balance 

as of 
xxlddiyyyy 

(7) 

Monthly 
Deprec~at~on 

Expense 



ES FORM 2.10 
Page 2 of 2 

LOUISVILLE GAS AND ELECTRIC COMPANY 
ENVIRONMENTAL SURCHARGE REPORT 

Plant, CWIP & Depreciation Expense 

For  the Month Ended: 
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(1) (3) (5) (2) (7) (4) (6) (8) 

Monthly 
Deprectat~on 

Expense 

2005 Plan: 
Project 11 - Speclal Waste Landfill Expanston at Mtll Creek 
Project 12 - Special Waste Landfill Expansion at Cane Run Statton 
Project 13 - Scrubber Refurbtshment at Tnmble County Untt 1 
Project 14 - Scrubber Refurbishment at Cane Run Untt 6 
Project 15 - Scrubber Refbrbtshment at Cane Run Unit 5 
Project 16 - Scrubber Improvements at Tnmble County Untt 1 

Subtotal 
Less Retlrements and Replacement resulting 

from ~mplementation of2005 Plan 

Net Total - 2005 Plan 

2006 Plan: 
Project 18 - TC2 AQCS Equipment 
Project 19 - Sorbent Injection 
Project 20 - Mercury Monttors 
Project 21 - Mtll Creek Opaclty and Parttculate Monttors 

Subtotal 
Less Retlrements and Replacement resulttng 

from ~mplementatton of 2006 Plan 

Net Total - 2006 Plan 

Net Total - All Plans 

Monthly 
Property Tax 

Expense 

Eligtble 
Accumulated 
Deprectatlon 

Eltgible 
Plant In 
Service 

C W  1 Ellgtble Net 
Amount Plant In 

Excluding Service 
AFUDC 

1 
(2)-(3)+(4) 

I 

Deferred 
Tax Balance 

as of 
xxlddlyyyy 



LOUISVIL,LE GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 13 

Responding Witness: Robert M. Conroy 

Q-13. Refer to the Conroy Testimony, pages 8 and 9. 

a. Provide the calculations, workpapers, assumptions, and other documents used 
to determine the 2006 Plan estimated 1,000 kwh per month residential 
customer bill increase of $0.41 in 2007 and $0.8 1 in 2010. 

b. Provide the calculations, worlpapers, assumptions, and other documents used 
to determine the 2005 Plan estimated 1,000 kwh  per month residential 
customer bill increase of $0.11 in 2007 arid $0.23 in 2010. 

A-13. a. Please see Attaclunent 1 to Response to Question No. 13(a). 

111 preparing the attaclunent to this response, the Colnpany determined that a 
full year of depreciation expense was illcluded in 2010 for Project 18. Since 
the anticipated in-service date for Trimble County Uriit 2 is mid-year 2010, 
the calculation of the estimated bill impact sliould actually use one-half of a 
year's depreciation expense 

In addition, Attachment 2 to Response to Question No. 13(a) details the 
calculation of the bill impact wit11 the inclusion of O&M expenses for Project 
18 as discussed in the response to Question No. 9. The maximum bill impact 
for the 2006 Amended Plan is expected to occur in 201 1. For a residential 
customer using 1,000 kwh per montll, the maximum bill inipact will be $0.78 
without the inclusion of O&M for Project 18 and $0.86 with the inclusion of 
O&M for Project 18. 

b. Please see tlie Attaclment to Response to Question No. 13(b). 



Attaclirnent 1 to Response to Question No. 13(a) 
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Project 18 Trimble County 2 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Deprecialion 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmental Compliance Rate Base 

Rate of retum 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Property Tax expense 

Total OE 

Total E(m) 

Project 19 MC3. MC4, and TC1 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumt~lated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmental Compliance Rate Base 

Rate of retum 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Property Tax expense 

Total OE 

Revenue Requirements Summary 
2006 Amended Plan - LG&E 
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Project 20 CEMS 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on retired planl 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmenlal Compliance Rate Base 

Rate of retum 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Properly Tax expense 

Total OE 

Total E(m) 

Project 21 Opacity Monitors 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmenlal Compliance Rate Base 

Rate of retum 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Properly Tax expense 

Total OE 

Total E(m) 

Total E(m) -A l l  LG&E Projects 

Revenue Requirements Summary 
2006 Amended Plan - LG&E 



Total Revenue Requirements 

Project 18 

Project 19 

Project 20 

Project 2 1 

rota1 

12 Month Average Jurisdictional Ratio 

Jurisdictional Allocation 

12 Month Retail Revenue @ 2.08% Growth 

Billing Factor 

LGE Residential Bill Impact 

Customer Charge 

Energy, 1,000 Kwh @LO 05955 

FAC billings (May-06 factor -$O 00354lkwh) 

DSM billings (May-06 factor - $0 00072Ikwh 

ECR billings (March-06 factor: 3 28%) 

Adidtionai ECR factor 

Attachment 1 to Response to Question No. 13(a) 
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Revenue Requirements Summary 
2006 Amended Plan - LG&E 
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Project 18 Trimble County 2 

Revenue Requirement 

Eligible Piant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on relired plant 

Environmental Compliance Rate Base 

Rate of relurn 

Operating expenses 

Annual Depreciation expense 

Less deprecialion on retired planl 

Annual Property Tax expense 

Total OE 

Total E(m) 

Project 19 MC3, MC4. and TC1 

Revenue Requirement 

Eligible Piant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on refired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired planl 

Environmental Compliance Rate Base 

Rate of return 

Operating expenses 

Annual Depreciation expense 

Less deprecialion on retired plant 

Annual Property Tax expense 

Total OE 

Revenue Requirements Summary 
2006 Amended Plan - LG&E 

with O&M included for Project 18 

2006 2007 2008 2009 
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Project 20 CEMS 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumi~laled Deprecialion on retired plan1 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmental Compliance Rate Base 

Rate of relum 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Property Tax expense 

Total OE 

Total E(m) 

Project 21 Opacity Monitors 

Revenue Requlrement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmental Compliance Rate Base 

Rate of return 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Propetty Tax expense 

Total OE 

Total E(m) 

Revenue Requirements Summary 
2006 Amended Plan - LG&E 

with O&M included for Project 18 

2006 2007 2008 2009 

Total E(m) -A l l  LGBE Projects 



Total Revenue Requirements 

Project 18 

Project 19 

Project 20 

Project 2 1 

Total 

12 Month Average Jurlsdlctional Ratio 

Jurlsdlctional Allocation 

12 Month Retail Revenue @ 2.06% Growth 

Billing Factor 

LGE Residential Bill Impact 

Customer Charge 

Energy. 1,000 Kwh @$O 05955 

FAC billings (May-06 factor -$O 00354lkwh) 

DSM billings (May-06 factor - $0 000721kwh 

ECR billings (March-06 factor: 3 28%) 

Adidtional ECR factor 

Attachment 2 to Response to Question No. 13(a) 
Page 3 of 3 

Conroy 

Revenue Requirements Summary 
2006 Amended Plan - LG&E 

with O&M included for Project 18 

2006 2007 2008 2009 2010 201 1 2012 
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Project 11 Special Waste Landfill Expansion at Mill Creek 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Deprecialion on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on relired plant 

Environmental Compliance Rale Base 

Rate of retum 

Operating expenses 

Annual Depreciation expense 

Less depreciation on relired plant 

Annual Property Tax expense 

Total OE 

Total E(m) 

Project 12 Special Wasle Landfill Expansion at Cane Run 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Deprecialion 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmenlal Compliance Rate Base 

Rale of return 

Operating expenses 

Annual Deprecialion expense 

Less depreciation on retired plant 

Annual Property Tax expense 

Total OE 

Revenue Requirements Summary 
2005 Amended Plan - LG&E 
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Project 13 Scrubber Refurbishment at Trimble County Unit 1 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmental Compliance Rate Base 

Rale of retum 

Operating expenses 

Annual Depreciatien expense 

Less depreciation en retired plant 

Annual Property Tax expense 

Total OE 

Total E(m) 

Project 14 Scrubber Refurbishment at Cane Run Uni t6 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

PIUS: Deferred Tax Balance on retired plant 

Environmental Compliance Rale Base 

Rate of retum 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Property Tax expense 

Total OE 

Revenue Requirements Summary 
2005 Amended Plan - LG&E 



Project 15 Scrubber Refurbishment at Cane Run Unit 5 

Revenue Requirement 

Eligible Plant 

Less: Retired Plant 

Less: Accumulated Depreciation 

Plus: Accumulated Depreciation on retired plant 

Less: Deferred Tax Balance 

Plus: Deferred Tax Balance on retired plant 

Environmental Compliance Rate Base 

Rate of return 

Operating expenses 

Annual Depreciation expense 

Less depreciation on retired plant 

Annual Properly Tax expense 

Total OE 

Attacl iment to Responsc t o  Question No. 13(b) 
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Revenue Requirements Summary 
2005 Amended Plan - LG&E 



Total E(m) -All LGgE Projects 

Total Revenue Requirements 

Project 11 

Project 12 

Project 13 

Project 14 

Project 15 

Total 

12 Month Average Jurisdictional Ratio 

Jurisdictional Allocation 

12 Month Retail Revenue @ 2.06% Growth 

Billing Factor 

LGE Residential Bill Impact 

Customer Charge 

Energy, 1,000 Kwh @$O 05955 

FAC billings (May-06 factor -$O 00354lkwh) 

DSM billings (May-06 factor - $0 00072Ikwh 

ECR billings (May-06 factor: 3 28%) 

Adidtional ECR factor 

At tac l iment t o  Response to Question No. 13(b) 
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Revenue Requirements Summary 
2005 Amended Plan - LG&E 
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LOUISVII,L,E GAS AND ELECTRIC COMPANY 

CASE NO. 2006-00208 

Response to First Data Request of Commission Staff 
Dated July 24,2006 

Question No. 14 

Responding Witness: Robert M. Conroy 

Q- 14. Refer to the Coilroy Testimony, Exhibit RMC- 1. 

a. Under the section titled "Definitions" in the proposed tariff the following 
pllrase is included for operating expenses, "adjusted for the Average Month 
Expense already included in existing rates." Does LG&E agree that this 
adjustment is no longer part of its environmental surclzarge mechanism and 
should be deleted from the proposed tariff? Explain the response. 

b. LG&EYs current Environmental Cost Recovery Surcharge ("ECR) tariff 
shows it was effective "with sesvice rendered on and after July 1, 2005." 
Explain in detail why LG&E's proposed ECR tariff is to be effective "with 
bills rendered" rather than "with sesvice rendered." 

A-14. a. Yes, pending the Commission's Order in Case No. 2006-1301, approving 
L,G&EYs proposal to eliminate the monthly exclusion of O&M expenses 
currently included in LG&EY s monthly ECR filings. 

b. A change to the ECR monthly billing factor cannot be implemented on a 
"sesvice-rendered" basis. LG&E7s billing system applies additional billing 
factors only on a billing-cycle basis. If the Commission issues an Order 
approving recovery of LG&EYs proposed 2006 Compliarlce Plan in December 
2006, the impact of such an Order will be included on customer bills in 
Febsuary 2007, the second month following the month in which the Order is 
issued. The ECR monthly billing factor for Febsuary 2007 will only be 
assessed on services rendered subsequent to the date the Order is issued. This 
is consistelit with the methodology used in every prior L,G&E ECR 
proceeding. 

As an explanatory note, although tlie current tariff states "with service 
rendered on and after July 1, 2005," the enviromiental costs approved for 

' In the Matter of: An Exa~izinatioiz by tlze Public Sewice Co~?znzissiorz of tlze E~zvironnzental Surcharge 
Meclzanisnz of L,ottisville Gas and Electric Conzpmz)i for t l~e  Six-Montlz Billing Periods Ending October 31, 
200.3, April 30, 2004, October .31, 2004, October 31, 2005 and April 30, 2006 alzd for tlze Two Yew Billing 
Period Endi~zg April 30, 2005. 
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recovery by this Comrnissiori in its June 20, 2005 Order in Case No. 2004- 
004212 were included in the ECR billing factor applied to custorners' bills 
beginning with the billing month of August 2005. The ECR billing factor for 
August 2005 was only assessed on service rendered subsequent to the date the 
Order was issued. 

In the Matter of: Tlze Application ofLouisville Gas and Electric Co~npany For Approval OfIts 2004 
(=nnzpliance Plan For Recoveiy By Environnzeiztal Sza.charge. 


