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Financial and Economic Analysis of Water Projects

by

pavid J. Allee™??

1 will describe some of the basic differences hetween financial and
ecopomic analysis. While complementary, they perform different functions
and are thus quite different in the concepts that stand behind them and
in the data used. Many of the calculations and terms are similar, giving
the impression that they are more alike than is true, or at least than '
should be true. Many refer to financial analysis as being economic analy-
gig —— it's a lcose language we use.

But perhaps the more important cbjective here is to identify some of
the ways these differences may affect the planning process for water pro-
jects. Nonfederal participants and co-sponsers are being asked to assume
a larger share of the costs of both planning and project development.

For some purposes such as fish and wildlife enhancement, some have felt
the federal contribution too low; for others such as floed control, too
high. At least since the "gection 80" study of 1974 there has been in-
creasing interest in overhauling "cost-sharing" (WRC, Allee, Ingram and
Allee, W. Hunt, et al.). Deficits, high interest rates, inflation, tax

changes that have opened new tax shelter possilbilities, and more, have

combined to put the focus of reform on the financing and on the related

organizing needed to pay a larger local share. The result will change

the mix of participants in project development and thus the outputs of

that process.

Organizations at the interlocal level (eg. mul ti-county) will be fa-
cilitated. States will certainly develop more of a role in financing.
The federal agencies will have to give up some of their dominance in the
planning process and a share of their ownership in projects. In return
for this they should receive more net support for their programs than
otherwise.

1f all this really happens, the planning process should be character-
ized by more intergovernmental negotiations and should put more emphasis
on local capacity building. More than the addition of finmancial analysis
skills to the process will be required. But then these are changes that
water plamners have been facing for many years (Hunt, et al.). But perhaps

1. Professor of Resource Economics, Department of Agricultural Economics,
Cornell University, Ithaca, NY 14853.

9. Remarks presented at the conference on Water Project Financing Work-
shops, sponsored by the U.S5. Army Corps of Engineers and Interstate
Conference on Water Problems at Seattle, Washington on December 6-7, 1984.



the pace of change will pick up under the pressure of declining budgets.
After all, what this amounts to is more aggressive market development

and more intensive competition between agencies and levels of government
to be responsive to the needs of the American people. Surely in principle
that is as desirable in the public sector as it is 1in the private. The
difference between public and private is the public obligation to consider
rule making and the protection of public values that fall outside the in-
centives worklng in organizations —— public or private.

The Questions are Different, and So are the Answers

Why should we construct a project? How shall we pay for it? In
both questions, the word '"we' has to be defined. The "how" may be more
dependent on the "why" than in the past. But these are quite different
gquestions, even in the private sector.

Fconomic analysis is used in the politics of project development to
provide legitimacy and control. An efficiency criterion (eg. maximize
net present value or the weaker B/C 1} serves as a screen to limit gov—
ernmental largesse to otherwise deserving recipients (Ingram, 1972; Shab-
man, 1983). It helps limit technical efficiency standards (eg. safety
of a dam) or the esthetics of engineering and science (which sometimes
translates to if we know how, we should), or for wasting public resources
inefficiently favoring a particular interest. A ‘solid net benefit helps
to justify to those less interested in water that the projects propesed
are worthy of the mutual support crucial to decision. It is part of the
technical basis for allocation that goverament provision of services re-
quires. Economic analysis makes a convenient target for opponents and
provides a framework for the debate. It sorts out the worst projects, but
often a more significant way to increase overall social efficiency of pro-
grams is to change the mix of projects that enter the inventory. That ap-
pears to be more of an institutional challenge than just policing the ap-
plication of evaluation rules.

Financial analysis, on the other hand, is concerned with how much of
those estimated benefits can be turned into revenue to match that part of
‘the costs that must be met in cash. The timing of money costs and money
revenues for investment projects means that someone's savings must be in-
vested to create the opportunity for the stream of revenues. Whose savings?
What will they cost? And how is that cost influenced by the variability
and uncertainty (i.e. risk) of the revenues? These questions are what
financial analysis is about.

Obviously, financial factors affect politics. A federal appropriation
involves different players and rules than creating a tax district on a
flood plain or pledging water service revenues. Financial considerations
also screen projects, limit engineers, convey legitimacy and provide an in-
centive to change the mix of projects in the inventory. The point is that
a change in fipance rules gives you a different mix, one you may or may not
prefer, to that produced by a change in economic evaluation rules.

Principles that follow from financial analysis affect organizational
arrangements. They include beneficiaries should pay; amortization should
be for the life of the investment and maintenance should not be deferred
and should be a component of the financing agreemert; responsibi ity for



the project should be 1imited to those jurisdictions where the impacts
are felt (Vaughan).

Principles that follow from economic analysis move in different di-
rections. Benefits and costs should be defined in terms of opportunities --
ie., what else would an input earn -- not what you have to pay for an in-
put. The prices can be wrong, indeed there may not be a cash price to be
paid. Yet there is still a cost, extra-market, but still real. Only con-
sider costs and benefits that are at stake with the decision, with vs.
without, not before and after. Be sure to include all associated costs
and benefit reductions regardless of who pays them. A cost should be in-
curred only if the benefit it creates is greater, ile., maximizing net present
value. Indirect effects that would be the same if the savings were used
some other way are irrelevant. sunk costs, even though not paid for yet,
are not relevant., Who pays and who gains, compensatien for losers, are be-
gide the point. What counts in the analysis is if the gainers could compen—
sate the losers, not that they do pay them off. Using benefits to compen-—
sate losers is a poorly developed institutional role.

Dollars, Risk and Interest

Much of this follows from the way in which the two approaches treat
monetization or appropriability, cash flow, risk and interest or discount
rates.

To turn a benefit into a revenue, either a price or a tax has to be
collected. In estimating a benefit for a directly consumed amenity, it
is reasonable to take most of the area under the demand curve. Recreation
is an example. But only fees collected —— a smaller value -- can pay off
bonds. Losses of property to floods provide a guess at what people should
he willing tc pay to avoid them, perhaps with additions for wages lost and
the trauma of some flood events, but it is unlikely that the land market
works well enough to always fully reflect those costs of flooding. People
don't perceive the risks sccurately, and individually use different dis-
count rates than those used for evaluation. This is some evidence that
when people agree to tax themselves directly for flood control they will
agree to recapture of only a fraction of the benefit. Similarly, it is
clear that politicians can only increase taxes slowly -- the '70s saw un-
precedented rates of tax jncrease and a significant backlash. Incremental
benefits from a water service often are not easily linked to the incremental
effect on taxes. Taxpayers do tend to want more services and lower taxes —=
only logical when values get lost in the aggregation process.

Fconomic evaluation should be concerned with estimates of whether
associated investments will in fact happen. They are usually needed to
complement project investments. Will the port facilities occur along the
waterway? Will the farmers put in the field drainage to use the new out-
lets? Will the supplemental watey supply induce more intensive cropping?
Such sources of variability in outcome are often studied without the per-—
ception that risk is a stake. Financial analysis, on the other hand, must
deal with sources of risk explicitly.

As the history of irrigation organizations in the West testifies, the
variability of such results is at the heart of financial risk. Investor



owned and financed water companies started irrigation in the West. When
farm prices fell, they failed, often to be bought up at bargain prices
by mutual companies organized by their customers. When these defaulted,
they were apt to be replaced by public districts that could use taxing
powers to secure debt. Institutional changes were spurred on by the fin-
ancial market and its demand for lower risk.

Economic evaluation uses a discount rate to deal with the problem
of time preference. Costs and benefits have different time patterns.
How to deal with that is debated. Should the rate reflect social time
preference for the benefits and costs in question, or the opportunity
cost of savings or some combination? Some suggest differences in risk
should be explicitly examined, not lumped into the discount rate. Risk
that may affect repayment of savings is obvously a component of this in-
terest, ie., the price paid for savings —-- as is taxation and inflation —-
both usually ignored in economic evaluation.

The time pattern of fund flows is all important to finance ~-- out-
flows must be matched by accumulated inflows at each step. The patterns
chosen will change in response to the price of funds. Long term payouts
look less desirable in financial analysis, particularly to the lender with
alternative uses for the funds.

Usually, inflation in economic analysis is assumed to affect benefits
and costs equally and thus not to be a factor, but in financial analysis
it may allow increases in revenue at a time when most costs are sunk,

This has been more favorable than the negative effect of expected infla-
tion on the price paid for money. But the one is a factor in hand while
the other is a conjecture about the future.

Need to Do Regional Income Analysis

Table I (from Mugler, 1984) displays the elements in the National
Economic Development Analysis (NED) version of economic analysis (Mugler,
1984). NED plans teo have a variety of components and related costs that
are incurred to produce intangible and nonrecoverable values (eg., a dam
to withstand the Maximum Probable Flood) as long as measured benefits ex-
ceed measured costs. Labor costs are reduced for idle workers put to
work. Omitted associated costs and excess benefits are a favorite target
of project opponents as are discount rates that are less than the current
cost of borrowing. But then adjustments for income constraints and other
benefits not captured by current procedures would increase benefits., Con-
ventional wisdom among plannmers has it that benefits are left on the table
when the BCR is likely to be large enough to attract attention.

Regional income analysis is called for under present rules, but has
not been formally accepted as an objective for plan formulation, Of course,
regional income effects are often linked to political support. Components
are listed in Table I. Less energy has been put toward developing policy,
procedures and reliability in project level estimates for regional effects.
There has been little use for them, except to discourage excessive overstate-
ment by project supporters. But fiscal impact analysis could put them to
use. And fiscal impact analysis is the basis of two important steps —-
first, the identification of who locally has a stake in the project. And,
with some imagination and experience, the second step is to suggest how
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that stake might be translated into the revenues for the project. Regional
income analysis is needed for the financial analysis.

Obviously, the plamning challenge in the translation of regional in-
come into revenue is to foster an organizational and institutional capacity
building process. Agreement to tax or Lo change prices and estimates of '
how much revenue those will produce must be backed up by agreements, com-
mitments and a higher degree of ratification and documentatiom. The demands

upon the planning process beyond estimation and calculation are considerable.

But these are not demands that are so unusual in the history of fed-
eral water development projects. Many regional and local sponsors have
faced these kinds of problems before, if not as often and as intensively
as in the foreseeable future. The point {g that now the Corps, at least
among the federal agencies, is faced with the choice of providing assis-—
tance to its sponsors in dealing with the financial side of their role
through the addition of analytical (and organizational?) capability in its
staff. The Bureau of Reclamation and the Soil Conservation Service prob-
ably have more experience at such assistance because of a rather different

historical relationship to project sponsors.

This means more identification of beneficiaries and more vigorous
recruitment of those beneficiaries to consent to revenue production mea-
sures. This should also mean better support for the resulting project.
But it will also mean more leverage on the part of beneficiaries in the
planning and operating, indeed, in the ownership of the project. Again,
this is a change in degree, not kind, for the federal agencies. '

1f financing is to be more important, financial analysis must come

with the reconnaissance stage for that stage to be a meaningful screen of
feasible projects.

New Clients and Related Changes

Does this mean that there will be incentive to seek new clients? T
suspect it may. 7Two examples come to mind that suggest some of the kinds
of difficulties likely. Fish and wildlife enhancement is now cost—shared
at 100 percent nonfederal. In other words, a project may leave net habitat
values unaffected with the use of mitigation, but mot enhanced unless it is
100 percent paid for by a nonfederal sponsor. Presumably, the Fish and
Wildlife Service could seek separate appropriations if economies of joint
development were attractive to them. But in some eastern situations, joint
enhancement of drainage and wetland values may be necessary to get support
for any project at all. Will the present apparent rigidities in that pol-
icy area inhibit the development of environmentally sound as well as fin-
ancially feasible projects? Or will we see some attempts to loosen up the
situation faced by the planning project manager? 1f changes are to simply
reduce the requirement for mitigation, it may be counter-productive. If

3. The reader is referred to Mark Mugler's Non-Federal Cost Recovery and
Financing for Water Projects, Report Number 84-R-1, U.S. Army Engi-
neer Institute for Water Resources, Tt. Belvoir, Virginia, 22060, for
examples of the calculations for benefits and costs, revenues and ex-
penditures for a hypothetical flood control project and for a water
supply project with a variety of different financing arrangements. These
should be included in the Appendix to these proceedings and this paper.




changes are to provide for some ephancement at federal expense, a truly
different bargaining situation may have been achieved. Obviously, if the
funds for wildlife enhancement come at the further expense of federal
cost sharing for fungible benefits, it will cause sponsors to pause. The
point is that this dimension in getting agreement is not automatically
settled by greater local cost sharing and financial analysis.

Is rural domestic water supply a new client for this process? Small
towns in some states can't obtain credit for water projects at any inter-
est rate except from the Farmer's Home Administration whose funds have
been curtailed and rates limited. There never has been substantial out-
reach or planning capability to meet the needs of this group. Even where
they can obtain funds, the infrastructure problem —- deferred maintenance --
is substantial. There is some evidence that rural water supplies are in
worse shape and more vulnerable than those in urban areas (Francis, et al.).
Could the capability on the staffs of federal agencies, now that projects
are fewer, make a dent in this need? But even a small start might pave the
way later. The point is that some new clients and some new client relation-
ships may increase rather than decrease the need for agency capacity,

Should there be more use of the basin account concept, ie., funding
of nonfungible or monvendable benefits with surpluses from those features
that can raise revenue (North, 1984)7 It could help on the kinds of prob-
lems cited above. And who will control those accounts? If the sponsors
are to pay more, they will want more control. More consultation and nego-
tiation in the planning process!

Will the states help with all this new activity? Some feel they can
do the reconnaissance stage planning more effectively now and would cer-
tainly have more effect on the final project mix if they did it. Indeed,
some may be as able and perhaps more willing than the local units of fed—
eral agencies to carry out financial analysis.,

Sponsors will have to have a large role if not all of the task of
dealing with the investment counsellor/banker community. After all, we
are talking about their obligations and -- what will become in more cases
than in the past -- their project. But the federal agency as the design
agency and as the guardian for the federal contribution obviously has a
stake in seeing that it is done well and will be called upon to help in
the beneficiary identification step.

Better handling of beneficiaries in the planning process has been
a need for many years. 1In several reviews of projects that were never
built, I came to the conclusjon that if agency planners could take a page
out of the book of the community organizers, more projects would be built.
I suspect that is even more true now. Too many projects are designed in
the district offices and not enough in city hall (Libby, Shabman b, et al),
Given the limited capacity of many city halls, this also means a need for
more state involvement,

In any case, state involvement will be needed to help in the lobbying
needed to get the federal agencies to change their rules to facilitate
more local sponsor participation. This means lobbying in the agency hier-
archy -- a process that was easier when the Water Resources Council was
available to provide its ombudsman role, And, of course, states can be
helpful in assisting Congressional modification of rules.



Rigidities such as the "Maximum Probable Flood" design criterion will
only give way if the process by which responsibility is shared facilitates
it. Professional standards of the federal agencies must be maintained. A
new final status for projects and process for arriving at them will prob-
ably have to evolve.

Agency planners are in a position to help states move into new roles
in public works development. For example, the State of Washington has re-
cently completed a new inventory of infrastructure needs. It includes two
necessary components; reasonable technica 1 comparability and standards and
a political component to apply values to the technical alternatives. GSee
Rutledge's paper in this same proceedings. Inventories that lack both
technical and political components are not useful planning documents.

They stay on the shelf. But many gsmall jurisdictioms cannot respond suc-—
cessfully at all without outside technical assistance. The potential role
of consulting engineers is substantial since often they already serve

these clients. And there is a role for federal agency assistance. New
York has made good use of the Corps of Engineers in a similar inventory. _
Such inventories would seem to be an essential step in the full development
of state arrangements for credit enhancement in support of local sponsors.
In many states, credit enhancement and/or participation by the states is
critical to greater nonfederal cost sharing.

Finally, the pressure for more sponsor cost sharing and the result-
ing emphasis on improved financial analysis suggests we are in a perioed
where we can improve the fit of federal programs to the needs of the na-
tion. Perhaps we can more effectively apply the traditional rationales
for federal involvement:

a) The Coumons problem -- federal funding should be a more effective
bribe to improve behavier -- ie., induce action and investment that adds
and does not merely replace what sponsors would have done anyway.

b) Scale of investment may not be as important an argument as it
once was. The big projects are built. But improving organizational ca-
pacity to manage on a larger scale is the modern version of the scale
argument for federal participation. '

Management capacity building, particularly at the interlocal level,
can substitute for some of the increase in investment capacity needed.
This seems a well suited corrollary objective to enhancing sponsor finan-
cial participation. The Miami Conservancy District showed the way on
that as long ago as 1913 (see Shabman's paper in this same series).

¢) Risk taking is more than reducing the risk for the bond holders.
it is the will to try solutions that are the best of a hard lot that no
banker would fund., The Federal Government will still be expected to deal
with depressed regions and distressed people through public works projects.
Perhaps an emphasis on financial analysis and greater nonfederal cost
sharing will cause that objective to be more explicit and overt.




APPENDIX

Pro Forma Financial Analyses4

Tables TI to IX provide sample financial analyses. The tables are
intended to show in part the effects of project purpose, of sponsor capa-
bilities and objectives and of financing technique on the financial feas—
ibi lity of projects.> The reader is referred to Chapter 1V, particularly
the discussions of "Revenue Seurces and Bond Security" and of "Leasing
and Contracts,'" for descriptions of the Financing techniques discussed
herein.

Table 1I presents the economic analysis for a flood control project
with deferred special assessments as the revenue sotrce. A sponsor eval-
vating the financial feasibility of a flood control project in an infla<
tionary environment should regard the inflated benefit stream as the upper
limit of potential revenues.

As shown in Table III, the particular sponsor of this project ean
obtain 20 year special assessment bond financing. Wishing to reduce fhe
debt load, the sponsor determines that a portion of the financing can be
realized through up-front assessments. A bond anticipation note is to be
used to finance construction, and interest is to be capitalirzed into the
SA bond.

The objective of the spomsor in Table IIT is to minimize assessments
each year, subject to the constraints that assessments increase at the
rate of inflation (five percent), that cash flow be positive and that
debt be paid off within 20 vears,

To achieve this objective the sponsor makes two decisions. First,
it decides to use serial compound coupont SA bonds so that debt service
may be matched to anticipated net revenues. (Compound coupon SSA bonds
should also be considered if within the sponsor's authority.) Since the
bonds in this example are special-special bonds -- a form of limited ob-
ligation ~- a reserve balance is required to cover cash flow emergencies.

Second, the sponsor decides to set the level of debt such that the
assessment is minimized. This level of debt may be found by successive .
appropriations and is shown in Table III. Were debt to be increased,
assessments would need to be increased to cover out-year debt service.
Were debt to be reduced, assessments would also need to be increased, in
this case to assure an adequate reserve balance in the early years. (Of
course, by adopting a different level of assessments during the construc-
tion period, the sponsor could affect later assessment levels,)

4. From Mark Mugler, op. cit.

5. The tables were prepared by the author using a Visicalc (R) program
on the IBM personal computer. Details are available from the author.

6. For all the examples in this section, a 50-year financial planning
horizon is most appropriate. However, for the sake of simplicity,
the 20-year criterion is used.



Many lenders cast a justifiably jaundiced eye on revenue projections
of borrowers which are highly dependent on or sensitive to inflation.
Also, the sponsor may have political difficulty adjusting assessments in
increments to meet cash requirements. For these reasons, the sponsor may
wish to establish an assessment and debt gervice schedule that is more or
less constant (in nominal dollars) through time, This may be achieved
through a number of techniques other than compound coupon bonds.

If the sponsor wishes to refund (refinance) the bonds after 20 years,
debt service requirements and revenue requirements may be reduced and
techniques other than compound coupon bonds are appropriate.

Tables IV through IX are concerned with various aspects of a water
supply project. Table IV displays undiscounted, discounted and inflated
costs and benefits. The inflated benefits represent the upper limit on
the revenues which can be obtained by the sponsor under optimal pricing
jnvolving fixed charges, multipart variable charges and peak use surcharges.

Table V displays financial analysis of the project from the standpoint
of a public spounsor (general purpose, special purpose oT authority). In
this example, the sponsor's objective is to minimize the revenues required
for debt service, subject to the comstraints that rates rise at the rate
of inflation (five percent), that cash flow be positive and that debt be
paid off within 20 years. The use of compound coupon bonds facilitates
those objectives, and the sponsor decides to float serial compound coupon
revenue bonds maturing within the 20-year period. As in the case of
flood control, were the objectives and constraints to be modified, diff-
erent approaches to financing would also be appropriate.

As shown in Table V, water rates which average 63 percent of the
penefit to the user are sufficient to pay recurrenl £Xpenses and debt
service on the bonds and to maintain an adequate reserve halance. Were
the bonds to be refunded, the "wepefit capture rate' could be reduced.
In Table V the level of debt is set to minimize average rates; heavier
borrowing would increase oul-year expenses while less borrowing would
result in short-term shortfalis in the reserve.

As shown in Table VI, an unregulated water company needs only a 54
percent benefit capture rate to achieve a 12 percent internal rate of
return, due largely to the five-year ACRS deduction period and the ITC.
(The benefit capture rate, of course, would be higher to achieve higher
rates of return.)

gince the water company of its investors may have other income it
wishes to shelter, it desires LO bring forward in time deductions from
income and to push back in time tax 1iahilities, even to the extent of
incurring & negative cash flow for a number of years. For this reason
the company decides to take out "mortgage-style' debt with high interest
payments in the early years. Cash flow remains negative until the ninth
yvear of operation, but after-tax return is very healthy the first [ive
years due to the ACRS deductions. (The company may structure its debt
in other ways to provide marginal improvements in its rate of return.)

The public sponsor in Table V, seeing that the private company can
charge less and still earn a reasonable return, decides to investigate
various leasing and contracting options to determine whether its rates
can be reduced under those optioms.
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Under the terms of a finance lease option (Table VII), the sponsor
would pay as lease payments a predetermined series of annual payments
computed to equal the revenues net of OM&R. The private company, in turn,
has a mortgage-style debenture. However, under this option, the company's
rate of return is only 11 percent while the sponsor is unable to reduce
its rates, This option is rejected.

Under the conditional sale option shown in Table VIII, the sponsor
loses the ACRS deductions but gains tax exemption for the income attribut-
able to interest,. Accordingly, the payments by the sponsor are increased
in the early years to a level equal to the company's own debt obligations
(the computed interest being equal to the company's explicit interest pay-
ment) and the shortfall is covered by a series of revenue anticipation
notes. However, this option also yields insufficient return to the com-
pPany with no reduction in rates.

The option which the public sponsor selects is to enter into a ser-
vice contrvact with the company. Obligations for water delivery by the
company are set at a level equal to anticipated use, and obligations for
payment by the sponsor are set at a level equal to anticipated revenues
from users. The rates may be set at some level in relation to benefits
between 54 percent (the point at which it becomes worthwhile for the
company -- see Table VI) and 63 percent (the point at which it is no
longer worthwhile to the sponsor -- gee Table V). This option eliminates
the sponsor's borrowing requirements and reduces rates. TIts disadvantages
may be reduced through contractual provisions providing renewal options
for the sponsor and a non-substitution clause for the company if a fiscal
funding out clause is required.

Table 1X shows the same project from the standpoint of a utility,
The utility's objectives in this example are to minimize rates subject
to an annual five percent inflationary rate increase, positive cash flow
and retirement of debt within 20 years. Because its accounting practices
differ from those of the public sponsor and the project is part of a Sys—
tem, the utility decldes to float term bonds with level coupon payments
and to establish a sinking fund for debt retirement at the end of the 20-
year period. Largely due to tax factors, the interest rate it pays on
-debt is greater than for the public sponsor, but its front-end borrowing
requirements are less. As shown in Table IX, a 39 percent benefit cap-
ture rate is sufficient to cover expenses and provide a 12 percent return.
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TABLE IT

£CDNOMIC ANALYSIS OF FLOGE CONTREL PROJECT

UNDISCOUNTED: DISCOUNTED 8 811 IKFLATED as%:

YEAR  COSTS BEMEFITS COSTS BENEFITS  COSTS BENEFITS

-2 2,00 23,32 20.00
-1 15,00 16,20 15.78
0 15.99 15.00 16,55
1 GO0 10,680 0.93  9.26 .16 11,58
. 00 10.00 086 B .2 1.4
3 .00 10,00 570 7.9 128 1L7b
4 LA 10000 0.7 7.3% 1,34 13,40
5 (00 1000 0 0.6B 6iEl 1.4 1407
4 .00 10,00 563 630 148 AT
7 1,00 10,90 e.58 5.3 L5 1RE
8 Loe 10400 0,54  9.40 .43
9 1,60 10,00 0,50  5.60 71 1.1
10 Lo 1900 6.4 A83  LBO 17.56
(1 .00 10,00 0,43  &29 1.89  18.Bb
v (.00 10,00 0,40 3,97 1,98 19,80
13 1,00 10,00 0.3 8 208 2079
14 oo 1000 0.3 M 7.18 21,83
15 1,00 10,00 0.3z 3.5 229 2.9
14 100 10.00 hae 2,92 2.4 W
17 oo e e 270 2,53 25.77
18 (.00 1000 028 2.8 2,65 26,53
19 .00 10,00 023 a3 n1e e :
¢ 1,00 1080 021 2.0 293 29.28
GUN: 70,00 200,00 6434 9g.18  90.57 382,78

£

BCR: 2.86 1,

[}
[



TABLE I1I

FUBLIC FINANCIAL ANALYSIS GF FLODD CONTROL

L.C.

FAN, BONDS REVENUES

38,32

5t,80

CONSTEFIN
cosT

-20,30
-15.73
-14.34

(M&R

-1.14
-1.22
-1.28
-1, 8t
-1.48
-1.53
-1.43
-1.71
-1.80
-1.89
-1.96
-2.08
-2.18
-2.29
-2.41
-2.53
-2.63
-2.7%
-2.93

12

PRNCPL COMPOUND  PRNCPL

RETIRED

-38.92
~3.51
-3
-3.57
~3.41
-3.25
-3t
-2.98
-2.83
-2.70
-2.99
-2.44
-2.339
-2.24
-2, 14
~2.04
-1.93
-1.88
-1.78
-1.70
-1.82

CRUPON

-12.48
-0.35
-9.79
-1.18
-1.58
-1.99
2,40
-2,81
-3.24

-3.47
-4.11
-4.54
-5.02
~5.50
-5.99
~6. 49
-1.01
-7.55
-8, 10
-8.48
-9.27

JUTSTD6

38.92
38.92
31.80
48.29
44.33
40.98
1.3
.32
31.21
28,23
3. 82
22.71
20,14
17.48
13.33
13.48
16,94
B.%0
.73
5.09
3.3
1. 41
0.00

[NITIAL INTEREST RESERVE

BALANCE

22,83
14,03
.n
4,25
£.31
4,34
.40
4.42
§.42
440
4,34
.28
4.18
4,03
1,83
3.8

332

2.97
.33
2,04
1,47
0.79
6.00

a1ex

BALANCE

25.13
15.43
615
4,67
R/
480
104
4.8
4.87
484
"7
R
1.60
“u
423
3.97
3.66
327
2.8t
2.2
1.62
0.97
0.00
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TABLE 1V

ECANDNIC ANALYGIS GF WATER SUPPLY PROJELT

UNDISCOUNTED: DISCOUNTED @ B7: INFLATED € 513
yEAR  COSTS BENEFITS  COSTS BEREFITS  COSTS BENEFITS
7 20,00 7.3 70,00
1 15.00 Lh.20 15,75
0 15.00 15,00 16,55
i 3,00 10,00 2,74 .26 3.47 11,58
2 1.10 10,50 2.64 9,00 .77 1.7
3 3,20 1100 2,54 8.73 g.08 1408
4 3.3 11,50 2.43 g.45 442 154
5
§

7
8
9

.40 12,00 2.3 g8.17 4,78 16.B8

.50 12,30 . 7.44 5.17  18.46

3.0 13,00 A0 7.59 558 20.16
b

2
g9 1150 2,90 7.29

] 03 2199 s
180 400 .90 R0 6l 23.94 E
W 3.90 14,58 1.8 .72 7.000 2604 :
(600 1500 172 e 7.5 .29
12 a0 w10 Les o 600 .42 29.% :
3 420 1520 1E 5 8,73 31,80 :
4 3 1530 La R 03 13.40 :
s 440 (540 139 L6 {0.08  35.30 :
6 kS0 1850 L3 AR 10,83 37.31 :
17 Lg0 1560 L A2 1Ll 39.42
@ 40 1570 L8 39 1LE 41,45 “
¢ 4.80 1580 1.1 3.bb 1337 4402

s 490 1590 10T LA 14,33 4651

sum: 129,00 277.00 90,88 127,91 20%.4l 548,67

KCR: 2.13 I H
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TABLE V

PUBLIC FINANCIAL ANALYSIS OF WATER SUPPLY

BAN.

3270

-70.14

C.L.

BONDS REVENUES

T0.14

7.3l

8.06

8.47

9.74
10.47
H.67
12,74
17,89
1513
16,45
17.97
18.89
19.97
21,10
22,30
23.57
24,91
2,32
27.81
29.39

346,49

{63% BENEFIT CAPTURE RATE}

CONSTEFIN
Cast

-29.50
-15.73
-t4. 04

OM&R

=347
=3.77
-4.08
-4.42
-4.78
-0 17
-3.58
-6.03
~6.3¢
-1.00
-1.54
-8.12
-8.73
~9.39
~10.08
-19.83
-11.82
-12.47
-13.37
~14.33

PRNCPL
RETIRED

-3,
~3.88
-3.91
-3.95
-3.97
-3.99
-3.99
-3.99
-3.54
=3. %6
-3.94
-3.73
~3.54
-3.33
-3.18
~5.01
-2.84
-2.7
-2.57
-2.43

-70.19

14

COMPOUND
COUPON

-0.32
-9.81
-1.29
~1.83
-2.42
-3.08
-3.79
-4,34
-4
-6.31
-7.29
-7.98
-8.47
-9.38
-10.10
-10,83
-11.58
-12.33
-13.13
-13.93

-135,08

FRNCRL
GuTSTDE

32,70
32.76
10.14
66.91
63.03
9.4
93,19
31.22
47.23
3.2
39.25
35.27
I
27.38
2385
20,1t
16.75
13.57
10.354

N

3.00

2.43
-0.00

INITIAL INTEREST RESERVE

BALANCE

8101

3.22
1.97
7.0
.59
0.41
0.83
0,63
0.86
0.57
0.67
0.47
0.47
0.45
0.42
0.59
0.36
0.31
0.45
0.39
0.3
0.22
©0.12
0.00

BALANCE

35,42
21,44
J.1
6.4
6.71
4.93
7.1
7.26
7.34
7.42
7.40
7.1
7.13
8,87
.53
8,11
3.40
4,99
.77
3.43
2.4
1,31

0.00
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