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To: Dorie Bolze Date: February 19, 2007
HWRA

Fm: William W. Wade

Re: CTE September 19, 2006 Comments about my Augus t 16 report, “Franklin
Water Treatment Plant (WTP) CTE Economic Analysis R  evisited”

The CTE September 19 comments are fundamentally confused in finance and
economics, statistics and water supply planning. My August 16 analysis explained the
problems within CTE’s July 2006 economic analysis of the Franklin WTP. CTE’s
comments reveal misunderstanding of key analytic points within my August report.
Sections 1 — 3 discuss CTE’s errors in their comments about my work.

Information available since August 16, which | presented to City of Franklin October 17
and summarize in section 4 of this memo, confirms that expanding the plant is an
uneconomic investment.  Buying water from HVUD will save Franklin between
$460,000 - $900,000 over the first six years of assumed operations — as shown on
Chart 20 of my October 17 presentation, which analyzes the present value of 2007-
2012 operations based on HVUD rate forecast and contract limits (Attachment 1).
Harpeth flow uncertainty, HYUD’s 30-year contract capping near term plant thruput, and
the rate increase for remaining purchases caused by Franklin’s reduced water
purchases act together to cause higher costs to Franklin rate payers than the cost of
purchased water. River-driven developments and wastewater assimilation problems
converging on the City of Franklin suggest that instream flows of the Harpeth are more
valuable to the City than water withdrawals to make drinking water. These are
discussed in section 4. Section 5 calls for a statistical evaluation of potential HYUD
supply reliability to determine the need for and size of finished water storage.
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1 Wet and Dry Year & Water Supply Planning

CTE still believes, contrary to what their June 9 Technical Memo and their July 27 email
reveal about the output of their WHA model, that | am wrong in claiming that their July
economic report is based on only two water years. Table 8 in their economics report is
benchmarked to a labeled “Normal ‘wet’ Year” allowing the plant to make 1460 million
gallons/year (Attachment 2). Page 17 of their June 9 memo reveals three such wet
years in their 28 year model result that allow full plant operation (Attachment 3). Water
supply planners do not refer to “wet” years in the same context with “normal,” which is
technical jargon for water years that might be considered in some statistical mid-range.
CTE misused “normal” in a way that may confuse Franklin decision makers.

Table 9 of CTE’s economics report is benchmarked to 1350 mg/year and labeled
“Typical ‘Dry’ Year” (Attachment 4). Page 12 of my August 16 report (Attachment 5)
shows the output of CTE's WHA model results to reveal that 1350 million gallon/year is
actually very near an average year from the 28 years evaluated (mean 1357) and no
where near the low operating capacity of the WTP during a true dry year such as in
1988 when it was 1067 million gallons. Mislabeling 1350 mg/year as a dry year plant
operation is far from the truth and biases the reported economic results. The cost per
1000 gallons of drinking water made in the WTP is sensitive to plant thruput. Plant
thruput is subject to the variability of the Harpeth flows as their WHA model reveals.

CTE’s September 19 comments and Scott Woodard’s oral remarks at the October 17
meeting of the Franklin Public Enterprise Committee meeting misunderstand the use of
the WHA model output. Plant economics must be computed for each potential flow
year that governs the plant thruput to evaluate economic performance. CTE did not do
this. CTE calculated economics for a full production year (4 mgd* 365 = 1460 mg/year)
and a normal but above the mean year (1350 mg/year). They mislabeled this result as
a dry year, which may mislead Franklin decision makers to believe that the calculated
cost of 1000 gallons, $1.63, is a worst case. The true cost per 1000 gallons for the
lowest water year (1988) reported by CTE is $2.07 for the 5 CFS cutoff DAF plant
(Attachment 6). This would represent the true “worst case” for the lowest flow year in
the USGS record.

To correct CTE’s two year analysis, | used simple statistics to compute the mean and
standard deviation of their “entire period of record” -- 28 year model water supplies
based on recorded Harpeth flows. | labeled the low 16% of flows as dry and the high
16% of flows as wet and the balance (68%) as normal. Then | computed the average
of each partition to represent wet, dry and normal conditions. | calculated the expected
value of WTP costs per 1000 gallons, truly embedding all of the years of record in the
economic analysis. This is a simple but appropriate way to capture the effect of the
uncertainty of Harpeth flows on WTP operating capacity. CTE’s September 19 remarks

" One standard deviation plus/minus about the mean includes 68% of the Harpeth flow record.
The lowest 16% and highest 16% of flows can be considered dry and wet years.

" Expected value is computed as the weighted average of computed costs for wet, dry and
normal results multiplied by 16%, 16% & 68%.
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appear not to grasp that their June model results of 28 possible annual water supplies
must be used in their July economic analysis, not just two points, the 1460 and 1350
million gallon/year data points.

2 Purchase Rate Analysis

$1.71 is the published incremental rate per 1000 gallons today that Franklin would pay
to buy water after about the first day of each month (Attachment 7). Table 16 of my
August 16 report explained that HVUD rates drop to $1.71 after 4.0 million gallons of
monthly purchases. Franklin averages about 4.2 mgd of purchased water annually;
$1.71 is the rate for day 2 and the rest of each (average) month. $1.71 is the amount
that Franklin would “save” by making more water in the WTP. CTE is mistaken in its
defense of its use of an average rate of $1.80 as the cost of the HVUD alternative. This
number is theoretically incorrect in that plant economics are always based on
incremental rates or costs, arithmetically wrong in its miscalculation that “quadrupling of
the current level of water purchases for [Wade] to be true,” and arithmetically wrong in
its calculation of average cost of $1.80. Correct average cost is $1.75; but this is a
moot point because the right concept is incremental cost.

3 Planning Period

My August 16 analysis identified the lack of a demand forecast as the first missing step
of a competent water supply plan and suggested that a 30 year forecast and analysis is
typical for long lasting water infrastructure. CTE’s September 19 memo took this to
heart and calculated the cost of WTP operations after the capital investment is paid off
in 2027. Not surprisingly, their chart shows that based on operating cost alone the WTP
is much cheaper to operate than buying water from HVUD.

The fatal error of this single out year calculation is its failure to consider the present
value of this calculation. Plant economics after the first 20 years of operations,
discounted to the present, have little or no effect on the present value of economics for
plant operations during the first 20 years.

Cash flow analysis entails the development of revenue and cost cash flows, beginning
with a competent demand forecast, for each year. Uncertainty of river flows in each
year has to be accounted for and each annual result has to be discounted back to the
benchmark year, 2007 in this project analysis. CTE’s analysis of years 2007, 2020, and
now 2027 is not close to acceptable financial economic analysis.

4 Wade October 17 Update

My presentation to City of Franklin October 17 included three new factual determinants
of the economics of plant operations:

™ A host of financial analytic nuances beyond the intent of this memo are entailed in project
financial analysis. The author is an experienced expert witness in project evaluation, feasibility
and business valuation.
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1 HVUD's rate forecast to 2010, published after my report, shows that they may
raise rates to $1.83 in 2008 and to $1.88 in 2009 and thereafter to pay for an
increase in capacity from 36 mgd to 48 mgd. (HVUD explicitly states at page 20,
“No changes are recommended for water rates at this time. Recommendations
for 2008 and beyond will be revisited and updated in subsequent annual rate
studies.”)

2 HVUD will need to raise rates an additional 5 to 8 % to sustain adequate
revenues should Franklin build its WTP and reduce purchases by 2 mgd. (Telcon
with Chris Stirling, HYUD Fiscal Officer, October 16.) Hence, Franklin’s costs for
the largest share of its water supply will be increased to maintain HYUD’s
revenue requirements, should Franklin expand the WTP.

3 Franklin has a 30-year contract with HVUD signed August 25, 1998, that requires
monthly minimum purchases of 99.7 mg, or 3.3 mgd. This will cap the amount of
water that can be produced in the WTP until Franklin’s demand grows to allow
full use of the plant (about 2012), thereby reducing plant economics in the early
years of operation. CTE was unaware of or ignored the effect of this contract in
its July economic analysis. | discovered the contract after submission of my
August 16 report.

My October 17 presentation to the City of Franklin concluded that expanding the plant is
an uneconomic investment given the uncertainty of Harpeth flows, the effect of HYUD’s
contract capping near term plant thruput, and the effect of Franklin’s reduced water
purchases on HVUD's rates for the remaining purchases. CTE’s analysis omitted
consideration of the last two of these factors and inadequately dealt with the effects of
Harpeth flow variability on expanded WTP economics.

My October 17 presentation to City of Franklin emphasized that a number of forces
converging on the City of Franklin suggest that instream flows of the Harpeth are more
valuable to the City than water withdrawals to make drinking water:

Franklin’s population and economic growth are changing the Face of Franklin;
Existing regulatory problems affect disposal of its wastewater plant effluent in the
Harpeth River;

Franklin must accommodate higher wastewater effluent in the river to match
expected growth while Franklin’s can buy more water from HVUD;

River-driven enhancements to the City, notably the millions of dollars spent on
riverside park and greenway developments and forthcoming new hotel, retail and
condo development adjacent to the Harpeth, will change of Face of Franklin.

My October 17 presentation emphasized that these competing uses for the limited
Harpeth River flows revealed that conventional cash flow analysis of the project is an
insufficient basis to support a decision. City of Franklin’s and stakeholders’ values for
the instream flows at stake dictate that the correct analytic tool is a Benefit-Cost
analysis, which takes the financial results as one set of inputs to the model and
balances these results with the other benefit values provided by enhancing the instream
flows or the cost of externalities of reducing the flows.
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One unstated reason for a competent demand forecast as the starting point for a water
supply plan is the interconnected uses of the Harpeth as both its historic source of
drinking water and its disposal of wastewater. Existing problems revealed by AquaeTer
dictate a demand forecast that deals with both water supply needs and wastewater
disposal needs. These two services historically provided by the Harpeth appear to
conflict with one another now. How bad this will become with and without the WTP
needs to be examined as part of Franklin’s ongoing water planning process. Franklin
may have outgrown the Harpeth as a source of water supply.

5 HVUD Reliability Needs Careful Evaluation

My analysis finds that the expansion of the WTP is uneconomic compared to HVUD
purchases. Some City leaders and CTE claim that redundancy is needed. | have no
information about the past performance of HVUD's reliable deliveries or any information
about improvements to their system to improve performance. Before shutting down the
existing WTP, City of Franklin should evaluate the statistical likelihood and duration of
interrupted service to determine if adequate storage of finished water exists as a buffer.
Expanded storage may be a better option than plant expansion in view of instream
values for Harpeth flows.

Attachments:

1. Summary 3: Present Value of difference in cost of WTP operations v. Shut down and buy
HVUD
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2. Table No. 8: 20-Year Annual Costs, Normal “Wet” Year (2007)
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3. Figure 13: Days of production per year using 5 cfs cutoff and 20% withdrawal
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4. Table No. 9 20-Year Annual Costs, Typical “Dry” Year (2007)

5. CTE report showing annual water supplies available from the Harpeth river.
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6. Summary 1: Project Feasibility Including HVUD Contract Limit 2007- 2011 Plantc®apa

7. HVUD Monthly Water Rates

HWRA CTE comments rebuttal 1102&fked 9



