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be recorded in detail. This is particularly true in the case of public sector
projecls,

These seven major sleps i conducting a benefil-cost analysis, us well as Lhe
BIC und B - C relationship to the present worlh, annual equivalent, and rate of
relurn crileria, are illustrated in the remainder of this section.

Exampls 7.1

We are given the task of deciding between three highway alternatives (o replace
a winding, old, dangerous road. As the crow drives, the length of the current
rouie is 26 miles. Aliernative A is to overhaul and resurface the old road al a
cost ol 33,000,000, Resurfacing will then be required at a cost of $2.5 million al
the end of each 10-year period. Annual maintenance for Alternative A will cost
$10,000/mile. Allernative B is 1o cut a new road following the terraing it will be
only 22 miles long. Its first cost will be $10,000,000, and surface renovalion will
be required every 10 years at a total cost of $2,250,000. Annual maintenance
will be $10,000Vmile. Alternalive C also involves a new highway which, for
praclical considerations, will be built slong a 20.5mile straight line. s first
cosl, however, will be $18,000,000, because of the exlensive additional exca-
voling necessury wlong this route. L, loo, will require resurfacing every 10
years al a cost of $2,250,000, Annval mainlenance will be $18,000/mile. This
increase over roule B is due to the additional roadside bank retention elloris
that will be required.

Our task is to select one of these allernalives, considering a planning horizon
of 30 years with negligible residual value fur each of the bighways at that tinie.
One of these allernalives is required, since the old road has deteriomied below
Bccepluble standurds. We can caleulate the annual equivalent first cost and
mainienance cost of each slternative using an inlerest rate of 8%,

Construction and resurfscing cosl:

Route A: 53,000,000 + $2,500,000(F|F 8,10)
+ $2,500,000(P|F B,20)}{A|P 8.30)
= | 533,000,000 + 52,500,000(0.4632) + $2,500,000{0.2145) 0. U8RE)
= 3416 849 yeur

Route B:  [$10,000,000 + $2,250,000(P|F 8,10)
+ SZ.ZSG.MRHF B 200}A|P B,30)
= [$10,000,000 + $2,250,00010.4632) + $2.250,000(0.2145))(0.0884)
= $1,023 4/year

Route C:  [$18,000,000 + $2.250,000(P|F 8,10)
+ $2,250,000(P|F B.20)]tA|P 8,30)
= [$18,000,000 + $2,250,000(0.4632) + $2,250,000(0.2145}](0,UBEE)
= §1,733 Bld/year

Mainlenance cosl:

3

Roule A; (Hﬂﬂlﬂ wile = year

] (26 milles) = $260,000/year
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Route B: ($10,000)(22) = $220,000/year
Route C: (§18,000)(20.5) = $369,000/year

Clearly, route A costs less than route B, which itself costs less than route C.
Can we now conclude thal roule A should be selecied based on cost o the
government] Absclutely nol, sccording to the eriterion (hat seeks (o maximize
benefits to the public as a whole, minus costs. In fact, we have snalyzed only
one side of the problem. Now, we must attempl to quantify the benefits along
each of the routes.

Traffic density along ench of the three routes will Ructuaie widely from day
to day, bul will average 4000 vehicles/day throughout the year. This volume is
composed of 350 light commercial trucks, 250 heavy trucks, B0 motorcycles,
and the remainder are sutomobiles. The average cost per mile of operation [or
these vehicles is $0.35, $0.50, 30.10, and $0.20, respeclive v.

There will be a lime savings because of Ihe dilferent dist inces along esch of
the roules, as well as the dilferent speeds which each of the routes will sustain.
Route A will allow heavy trucks lo average 35 miles/hour, while other Lraffic
can maintain an average speed of 45 miles/hour, Rouies 8 aad C will allow
heavy trucks 1o average 40 milesthour, and [he rest of the vzhicles can averge
50 milesthour, The cosl of lime for sl commergial fraffi: is valued at §15/
vehicle/hour, and for noncommercial 1rulfic, $5/vehicleihour. Twenly-five per-
cenl of the aulomobiles and all of the (rucks are considered commercial,

Finully, there is a significant safely lactor thal should be included. Along the
old winding road, there has been an excessive nomber of uccidents per year.
Rolile A will reduce the number of vehicles involved i accidents 1o 105, and
routes B and C are expected (o involve only 75 and 70 vehicles in accidents,
respeclively, per year. The avernge cosl per vehicle in an accident is estimated
to be $7500, considering actual physical property damages, lost wages because
of injury, medical expenses, and other relevant cosls.

We now sel about to analyze the various benefils in monelary terms. We
have considered savings in vehicle operation, time, and acciden! prevention.

The costs incurred by the public for these ilems are calculaled in the following
sleps.

Operational costs

Route A: (350 - mm“) (2 iism“t::t] (035 “E‘) (368 di&)

day mile year
% (1"'“ h:“:;;u ‘-‘ki) (16 hu':;l :Is'unk] (ﬂ.iﬂ ﬁ) (1&5 'E

(0G0 (8 omyee) (0105 (085

» (o 2 () (020,%) (s
= $8,726,055/year
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