J LOUISVILLE WATER COMPANY

550 SOUTH THIRD STREET ¢ LOUISVILLE, KENTUCKY 40202
TEL 502-569-3600 WWW.LOQUISVILLEWATER.COM

September 18, 2007

Ms. Beth O'Donnell L a
Executive Director R
Kentucky Public Service Commission
211 Sower Blvd.

P. O. Box 615

Frankfort, KY 40601

Re: Open Records Request Received July 18, 2007

Dear Ms. O'Donnell:

In my Open Records Response dated July 30, 2007, I advised you I would supplement my
response should there be any other documents responsive to the Public Service Commission’s
Open Records Request. Louisville Water Company submits the following supplemental
response:

2. All documents (including studies, analyses, and reports) that have been prepared
or commissioned since January 1, 1994 and that address the cost, whether known
or estimated, to LWC of providing water or water-related services to KAWC.

Response:  In addition to the documents produced in LWC's July 30, 2007 response,
please find the following document:

e Comparison of the Louisville Pipeline and Pool 3 Options to Serve
Central Kentucky Water Customers, Final Report, September 2007

LWC agrees to further supplement this response should other responsive documents come to our
attention. Please contact me at 502/569-0808 if you have questions regarding our response.

Sincerely,

1’,}}/’% /Z)>Y4’ U

A
Barbara K. Dickens
Vice President, General Counsel and
Official Custodian of the Records

An Equal Opportunity Employer
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Section 1
PROJECT INTRODUCTION

1.1 Background

A number of communities in the Lexington area are facing a long-term water supply
shortage resulting from safe yield limitations of the Kentucky River. The major water
purveyor in the area, Kentucky American Water Company (KAW), currently receives
all of its’ raw water from Pool 9 of the Kentucky River. Beginning in the early 1990’s,
KAW began looking for alternative supplies for future system growth. After
evaluation of 50 alternatives, KAW selected an alternative that involved the purchase
of treated water from the Louisville Water Company (LWC) and transmission of the
water some 75 miles across central Kentucky to Lexington. A purchase and sale
agreement was executed between KAW and LWC, but in response to opposition by
certain potentially affected stakeholders, KAW determined not to pursue the pipeline
project.

A number of the communities surrounding Lexington formed the Bluegrass Water
Supply Commission (BWSC) in 2004 with a mission to develop a solution to the long-
term water supply problem. Both KAW and the BWSC have analyzed their water
supply alternatives over the past few years, and have each decided to pursue Pool 3 of
the Kentucky River as the preferred water supply source for the foreseeable future.
KAW has recently completed the engineering design and permitting processes for the
implementation of a 20 MGD Pool 3 project, and have invited the BWSC to
piggyback their project for an additional 5 MGD to serve the needs of their member
communities.

Since 2003, the LWC has made four distinct proposals to the BWSC and its” member
governments at their request. All proposals established a point of delivery at the
intersection of Interstate 64 and KY-53 in Shelby County. These proposals are
summarized below:

= August 8, 2003 (amended proposal from July 9)- presented two scenarios,
one a 5 MGD base flow and 10 MGD reserve capacity (25 MGD design
capacity) and the other a 9 MGD base flow with an 18 MGD reserve
capacity (45 MGD design capacity). Fixed costs were assigned for the base
flow amount, a separate rate charged up to the reserve capacity, and the
wholesale rate charged for usage above the reserve capacity up to the
design capacity of the pipeline.

B December 15, 2005- five alternatives were presented, with minimum
purchase amounts ranging from 2 MGD to 6.2 MGD, and design capacities
ranging from 10 MGD up to 31 MGD. Most alternatives suggested a three-
tiered rate structure, with one option involving reserve capacity quantity
that varied from the design capacity of the pipeline.

M ECH
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Section 2
FINANCIAL MODEL AND ASSUMPTIONS

The modeling objective is to determine the life-cycle cost impact of the two
alternatives on the customers within Central Kentucky. These customers are currently
served by both KAW and BWSC member governments. The goal is to analyze the
alternatives from both a present-worth cost basis and an annualized cost per 1,000
gallons basis.

There are two major components to any life-cycle cost comparison—capital costs and
operating expenses. R.W. Beck did not develop any independent cost estimates for
either the capital or operating components of the projects. Much of the cost
information was derived from two previously prepared engineering reports:

2. Final Report for the Water System Regionalization Feasibility Study, prepared
for the Bluegrass Area Development District by O’Brien & Gere Engineers,
Inc., February, 2004

3. Water Supply Study, prepared for Kentucky American Water Company by
Gannett Fleming, Inc., March, 2007

R. W. Beck also reviewed numerous documents provided by LWC, containing
Kentucky Public Service Commission testimony and previous presentations by KAW,
LWC and O’Brien & Gere on behalf of the BWSC, incorporating the data into the
models as appropriate.

2.1 Capital Costs

Capital cost information was obtained from various sources and adjusted to 2007
dollars by the Engineering News Record (ENR) Construction Cost Index. Estimated
construction costs were inflated for contingency, and soft costs added for engineering,
legal, administrative expenses, permitting, easements and land purchases. The add-on
percentages were held consistent with those used by both O’Brien & Gere and Gannett
Fleming in their studies. Capitalized interest was charged during an assumed two-year
construction period for Phase 1, and issuance costs were assumed for debt financing.
Future capital expenditures were inflated by the Handy Whitman index for both
pipeline and treatment plant cost elements.

The model translates the capital expenditures into an annual cost allocation by
determining the principal and interest on a municipal bond issue for the publicly-

financed portions of the project, or applying KAW’s after-tax allowable rate of return
on their rate base (7.75%).

The following table outlines the capital cost assumptions used as part of the baseline
case in the financial model.

RWECK
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FINANCIAL MODEL AND ASSUMPTIONS

2.4 Model Output

The financial model generates results in two basic ways. First, a present worth cost is
determined by taking the annual cost for each year over the timeframe modeled, and
discounting back to 2007 using an assumed discount rate of 4.7% based on the
opportunity cost of capital to the impacted customers. The difference in the present
worth cost represents the difference paid by the end users for the two alternatives over
the 20 or 40-years of operation in today’s dollars.

The second output from the model is a plot of the cost per 1,000 gallons over the
timeframe analyzed. This approach provides a more graphical representation of the
financial impacts to customers over time for the two alternatives.
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PHASE 1 (2030) ANALYSIS

The first phase of the investigation was to perform a financial analysis of two
alternatives:

1. Kentucky River Pool 3 option, involving a 25 MGD intake, water treatment
plant and high-service pump station at Pool 3, and a 30 mile, 42-inch
transmission main from the treatment plant to the connection to the KAW
system at Iron Works Road (K'Y 1973) and Newtown Pike (KY 922) in Fayette
County.

2. A 42 mile, 42-inch finished water transmission main from KY 53 in Shelby
County, along the [-64 corridor to approximately the same point of connection
with the KAW system in Fayette County.

Both of the above alternatives include a booster pump station and a 3 million gallon
storage tank along the transmission pipeline route, including the land acquisition costs.

The analysis for each alternative includes the capital construction cost in 2007 dollars,
plus the operating and maintenance (O&M) expenses over 20 years starting in 2010.
This initial investigation (Phase 1) is expected to provide a 20-year solution, assuming
that Pool 3 can sustain a 30 MGD withdrawal under peak day flow conditions, and
that customer growth will result in approximately 0.5 MGD of additional flow each
year from an initial value of 6 MGD.

The wholesale rate from LWC is initially $1.71/1,000 gallons, and inflates at 3% per
year through 2030. Both the Pool 3 and LWC pipeline options include the Kentucky
River Authority withdrawal permit fee of $0.05/1,000 gallons. The Pool 3 alternative
also includes a capital project to address the Long-Term 2 Enhanced Surface Water
Treatment Rule (LT2ESWTR), published by the U.S. EPA in the Federal Register on
January 6, 2006 with a 2012 compliance deadline. For the purpose of this
investigation, we have assumed that the Pool 3 treatment plant will require an
additional 1-log inactivation of Cryptosporidium, and that the likely technology to
achieve the additional treatment credit will be with ultraviolet light (UV). The costs
for UV disinfection were estimated in the March 2007 Gannett Fleming report and are
included in the Pool 3 model assuming an installation date of 2011. Investments in the
LWC system to comply with future drinking water regulations are included in the
future increases in their wholesale rate.

LWC report final_091707 9/17/07



PHASE 1 (2030) ANALYSIS

Table 3-2
Capital Costs - Pool Three Option (2007 $1,000)

Intake, Pump Station and Treatment Plant $ 54,867
Raw Water Main 402
42" Transmission Pipeline 48,300
Booster Pump Station/Storage tank 4,743
Construction Cost Estimate $108,312
Contingency @ 20% 21,662
Probable Construction Cost $129,974
Permitting/Easements @ 5% 6,499
Engineering, Legal, and Administrative @ 20% 25,995
Land 788
Subtotal- Capital Cost $163,256
Capitalized Interest @ 6.5% for two years 3,183
Issuance Costs @ 1% of long-term debt 980
Total Pool 3 Phase 1 Project Cost $167,419

Table 3-3

Capital Costs - Pool Three Option
UV Capital Expenditure (2011 $1,000)

UV Disinfection Costs $5,355
Contingency @ 20% 1,070
Probable Construction Cost $6,425
Permitting @ 5% 321
Engineering, Legal, and Administrative @ 20% 1,285
Subtotal- Capital Cost $8,031
Capitalized Interest @ 6.5% for two years 261
Issuance Cost @ 1% of long-term debt 80
Total UV Project Cost $8,372
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PHASE 1 (2030) ANALYSIS

Table 3-4
Comparison of Present Worth Costs
2010-2030 Analysis ($1,000)

Constant Flow Increasing Flow
6 MGD 0.5 MGDlyr
Pool 3 Option $ 316,518 $ 326,431
LWC Option $ 250,258 $ 297,688
Difference $ 66,260 $ 28743
% 21% 9%

The model also compares the two options on a cost per 1,000 gallons basis. Figure 3-1
and 3-2 plot the cost of each option over the 20-year analysis period for the two
baseline cases. When the flow rates remain constant, the Louisville pipeline option is
always less expensive on a unit cost basis as shown in Figure 3-1. The LWC option
curve goes up because both the operating expenses and the wholesale rate are
increasing. The Pool 3 option curve goes down because asset depreciation is reducing
the return to KAW on their portion of the project, and that reduction is greater than the
increases in operating expenses. After 20 years, the municipal revenue bonds used to
fund the LWC pipeline and 20% of the Pool 3 option are retired, which will reduce the
unit costs in 2030 to below $4/1,000 gallons for LWC and below $10/1,000 gallons
for Pool 3.

Figure 3-1
Unit Cost Comparison (6 MGD Constant)
$14.00 -
$1200 { TTrtmeem_ _
2 $10.00 - \
é .
& $8.00 -
[~3
g
< $6.00 -
g
S $4.00 -
- = Pool 3
$2.00 1 ——Lwe
$' T T T T T T T
S U G N, S, L . | SR ) . >
D S S S P PP

LWC report final 091707 9/17/07 R. W.Beck 3-5



PHASE 1 (2030) ANALYSIS

3.4 Sensitivity to LWC Wholesale Rate

The most significant variable in the analysis is the assumed increase in the rate
charged by Louisville Water Company to its’ wholesale customers. Over the past 15
years, the LWC wholesale rate has increased by an average of 2%. The baseline case
presented above assumed an annual increase of the wholesale rate of 3% from the
current rate of $1.71/1,000 gallons purchased. The model was used to analyze the
effect of varying the future rate increases from 1% to 5% per year over 20 years.

The lower increase of 1% was chosen to reflect the potential that selling wholesale
water to Central Kentucky customers spreads the fixed cost of operation across a
larger volume of water distributed, and could result in rate increases below the 2% per
year average over the past 15 years. The upper limit of 5% recognizes the potential
that addition of enhanced treatment at both the Crescent Hill and B.E. Payne treatment
plants to meet the 2012 regulations could cause a short-term wholesale rate increase
above the rate of inflation.

Figure 3-3 presents the present worth cost of each alternative through the year 2030.
The results indicate that at a 6 MGD constant flow rate, the difference between the
Pool 3 option and the LWC option ranges from $76 million at 1% annual increase to
$54 million at a 5% annual increase. The second set of plots show the same
comparison for the 0.5 MGD per year flow increase. In this case, the LWC option is
lower on a present worth basis by $48 million at 1% annual increase in the wholesale
rate, down to a $3.5 million advantage at a 5% increase.

Figure 3-3
Phase 1 (2030) Present Worth Cost Comparison
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Figure 3-5
Unit Cost Comparison (0.5 MGD / yr Increase)
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Section 4
PHASE 2 (2050) ANALYSIS

Previous studies acknowledge that a Pool 3 solution on the Kentucky River is likely a
20 to 25-year solution based on projected regional growth and an assumed 30 MGD of
available capacity. The recommended Kentucky River solution outlined in the O’Brien
& Gere study contemplated a second phase raw water pipeline to the Ohio River from
Pool 3 at some point in the future.

Given the need for source water from the Ohio River, our Phase 2 investigation
analyzes options to expand on the initial 25 MGD plan. If we assume that demand
continues to increase by 0.5 MGD each year, phase 2 options will need to provide an
additional 10 MGD average flow over that timeframe, for a total peak capacity of-45 -
MGD. Since the previously constructed 42-inch transmission mains can carry up to 31
MGD, the additional 14 MGD can be accommodated with a 30-inch diameter line for
both the new raw water main and the parallel treated water transmission lines in both
alternatives.

Phase 2 of the Pool 3 option will therefore include the following capital components:

= Construction of a new 15 MGD river intake and raw water pump station in
the Ohio River

e Construction of a new 30 mile, 30-inch raw water main from the Ohio
River to the Pool 3 WTP

e Expansion of the treatment plant and associated facilities to 45 mgd

e Construction of a parallel 30-inch transmission main from Pool 3 to
Lexington
#  Addition of a new booster pump station for the 30-inch treated water main

e Addition of a new 2 million gallon storage tank along the 30-inch pipeline
route

Phase 2 of the LWC pipeline option will include:

& Construction of a parallel 30-inch transmission main from Shelbyville to
Lexington

®  Addition of a new booster pump station for the 30-inch main

#  Addition of a new 2 million gallon storage tank along the 30-inch pipeline
route

Since the current peak day capacity of the LWC treatment plants is 240 MGD, one or
both of their plants will need to be expanded by at least 10 MGD by 2030 to
accommodate the 45 MGD peak day flow for Central Kentucky. LWC has indicated
they will increase the capacity of the B.E. Payne plant by 15 to 30 MGD before 2030,
and those costs will be reflected in the wholesale rate.
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PHASE 2 (2050) ANALYSIS

Table 4-2

Phase 2 Capital Costs - Pool Three Option (2007 $1,000)

Ohio River Intake and pump station $ 3,774
Raw Water Main 34,060
Treatment plant expansion 35,765
Transmission Pipeline 34,060
Booster Pump Station/Storage tank 3,165
Land 200
Construction Cost Estimate $111,024
Contingency @ 20% ‘ 22,165
Probable Construction Cost $133,189
Permitting/Easements @ 5% 6,659
Engineering, Legal, and Administrative @ 20% 26,638
Subtotal- Capital Cost $166,486
Capitalized Interest @ 6.5% for two years 3,871
Issuance Costs @ 1% of long-term debt 998
Total Pool 3 Phase 2 Project Cost $171,355

4.2 Operation and Maintenance Expenses

O&M expenses in phase 2 were computed in similar fashion as was done for Phase 1.
Two additional staff are assumed for the new Ohio River intake and raw water pump
station facilities. Other fixed treatment plant costs were increased by the rate of
inflation, while variable costs increased by both the rate of inflation and flow rate.
Wholesale rate increases were once again assumed at 3% per year to be consistent
with the assumed rate of inflation and construction cost increases.

4.3 Modeling Results

The model was run through the year 2050 under two distinct scenarios.

1. Both the Pool 3 and LWC option continue to provide 6 MGD on an average
day basis throughout the analysis period. Under this scenario, the second phase
of capacity expansion is not constructed.
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PHASE 2 (2050) ANALYSIS

Figure 4-2
Unit Cost Comparison (0.5 MGD Increase)
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ALTERNATIVE LWC PIPELINE PROPOSAL

Louisville Water Company believes that delivering up to 25 MGD from Louisville can
be accomplished with a 36-inch pipeline rather than the 42-inch pipe utilized in the
modeling effort. The reason for using a 42-inch pipeline, our model from Shelby
County was to have an “apples-to-apples comparison” between the Pool 3 project and
the LWC option. The 42-inch pipeline was chosen to transport the water from the Pool
3 facility to Fayette County in order to maintain water velocity below a nominal 5 feet
per second (fps) at up to a 30 MGD flow rate. The larger diameter pipe also dissipates
less energy (head loss) over the length of pipeline to be constructed, thereby reducing
the need for additional booster pumping and lowering power costs to transport the
water.

R.W. Beck was asked to consider the viability of a 36-inch pipeline for this project.
While a detailed engineering study of the pipeline plan and profile would be required
to fully understand the issues surrounding the use of a smaller pipeline, it appears the
36-inch alternative has merit in this application for the following reasons:

1. Given the lower cost of a 36-inch pipe, the total project cost could be as much
as 20% less than the 42-inch option modeled based on lower construction costs
and if lower contingencies and engineering cost assumptions are used;

2. The 5 fps velocity criterion is violated when flows exceed 23 MGD, which
would occur only under the most severe peak flow conditions anticipated (at
25 MGD the velocity is 5.5 fps); and

3. Energy loss across the pipeline is about twice as large for the 36-inch versus
the 42-inch pipeline, which will likely require an additional booster pumping
station and higher electrical costs to operate.

5.1 Capital Costs

The following capital costs were used as input to the financial model for an assumed
36-inch pipeline alternative from Shelby County to Fayette County. This alternative
includes an additional booster pump station along the pipeline alignment, but also
includes lower contingency and engineering costs typically associated with pipeline
projects. The total project cost for the 36-inch alternative is $25 million (22%) less
than the cost for the 42-inch pipeline.
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ALTERNATIVE LWC PIPELINE PROPOSAL

Table 5-2
Comparison of Present Worth Costs
2010-2030 Analysis ($1,000)

Constant Flow Increasing Flow
6 MGD 0.5 MGDlyr
Pool 3 Option $ 316,518 $ 326,431
36-inch LWC Option $ 211614 $ 261,078
Difference $ 104,904 $ 65,353
% 33% 20%

Figure 5-1 presents the present worth costs for the Pool 3 option and both LWC
options under both scenarios. A comparison was also made between the unit costs of
the three options for both scenarios as shown on Figures 5-2 and 5-3. These results
clearly demonstrate the benefits of using the smaller diameter pipeline to deliver water
from Louisville to Central Kentucky, and the enhanced benefit of that alternative over
the Pool 3 option.

Figure 5-1
Phase 1 (2030) Present Worth Cost Comparison
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SUMMARY AND CONCLUSIONS

6.1 Capital Costs

The capital costs for the Pool 3 and LWC pipeline options were compared. R.W. Beck
performed no independent cost estimates, but rather extracted the estimated capital
costs from previous engineering studies. Our investigation also included a 36-inch
pipeline alternative from Louisville, as well as a Phase 2 project to expand both
options in the case of increasing flows and capacity needs beyond the year 2030. Table
6-1 presents a summary of the capital cost comparison.

Table 6-1
Capital Cost Comparison (2007 $ million)
Pool 3 LWC-42" LWC-36"
Phase 1 (2007-2030)
Construction Estimate $108.3 $ 73.0 $ 645
Contingency 216 14.6 6.4
Probable Construction Cost $129.9 $ 876 $ 709
Engineering/permitting/admin 33.3 220 14.3
Interest/financing 4.2 3.7 2.9
Total Phase 1 Project Cost $167.41 $113.3 $ 881
% difference 32% 47%
Phase 2 (2030-2050)
Construction Estimate $111.0 $ 541
Contingency 22.2 10.8
Probable Construction Cost $133.2 $ 649
Engineering/permitting/admin 33.3 16.2
Interest/financing 4.8 24
Total Phase 2 Project Cost $171.3 $ 835
% difference 51%

1 Notincluding UV project
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SUMMARY AND CONCLUSIONS

The only scenario that produced similar present worth costs between the LWC and
Pool 3 options was the case where the LWC wholesale rate increased by 5% each year
as opposed to the 3% per year assumption used in the baseline models. In discussing
this with LWC, we believe it is possible that rate increases of that magnitude are
possible in the short term, but unlikely over a sustained 20 or 40-year period. The
economic conditions assumed in the model include a 2.4% inflation rate and an annual
capital construction cost increase of 3%. Given these metrics and the fact that the
LWC wholesale rate has increased by an average of 2% over the past 15 years, R.W.
Beck is comfortable with the 3% per year wholesale rate increase assumption.

6.3 Conclusions

Delivering water from the Louisville Water Company to Central Kentucky customers
through a publicly-owned pipeline from Shelby County is a more cost-effective
alternative than constructing the proposed new intake and treatment plant on Pool 3 of
the Kentucky River. Although the Pool 3 option becomes more cost-effective with
increasing flows and better utilization of the assets, the LWC wholesale rate must
increase by 5% per year for more than 20 years in order for the LWC pipeline option
to approach the Pool 3 present worth cost.

Increasing flows will eventually deplete the capacity of Pool 3 and require an Ohio
River supply. The capital cost to provide an Ohio River expansion of the Pool 3 option
is twice the cost of a parallel pipeline to Louisville, and translates into significantly
higher present worth costs for the Pool 3 option beyond 2030.
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Appendix A-1
POOL 3 OPTION
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LWC OPTION
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Appendix B
CONSTANT 6 MGD FLOW SCENARIO
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