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ECONOMICS NO. Nl 

COMPUTING PROJECT BENEFITS DUE TO SAVINGS IN FUTURE COSTS 

This technical note presents a procedure for calculating savings in future 
costs, other than costs incurred for repairing flood damages, and suggests 
how the benefits are to be treated in project benefit-cost analysis. 

Benefits due to savings in future costs are the reductions in future 
installation or replacement costs and in ordinary flood-free operating and 
maintenance costs. Savings in future costs may occur due to a project 
that permits the installation of a cheaper facility that provides the same 
purpose as would a more expensive installation without the project. 
Estimated savings in future costs may.be evaluated in monetary terms and 
used for the justification of the project measures that bring about these 
savings. An acceptable procedure for determining the reductions in future 
expenditures attributable to the project is to subtract the expected "with 
project" future expenditures from the "without project" future expendi
tures. 

The following example, using a bridge to represent future costs, illus
trates an acceptable way to evaluate project benefits due to savings in 
future costs: 

Situation 

A bridge located downstream from a proposed flood water retarding struc
ture is planned to be replaced in 20 years. Without a project, it will be 
replaced in 20 years and again in 95 years at an estimated installation 
cost of $1,000,000. Annual O&M cost of the new bridge is $1,000. With a 
project installed, the bridge--can be replaced with a culvert in 20 years 
and again 65 years hence, at a cost of $100,000 for replacement and an 
annual O&M cost of $200. 
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Problem 

What is the average annual benefit provided by a project which permits a 
bridge to be replaced with a culvert? 

Solution 

a. Determine the present value of the future "without project" bridge 
installation and O&M expenditures. 

For Example: 

1. $1,000,000 x .20018 l/ = $200,178 
2. $1,000,000 x .00048 !:./ = $480 
3. $1,000 x 11.92113 ii x .20018 J:../ $2,386 
4. Total = $203,044 

b. Similarly, determine the present value of the future "with project" 
bridge (culvert) expenditures. 

For Example: 

1. $100,000 x .20018 ll = $20,018 
2. $100,000 x .00537 !!_/ = $537 
3. $200 x 11.92113 ii x .20018 l/ = $477 
4. Total present value= $21,032_ 

c. Determine the benefit as an average annual value of the savings in 
future costs by subtracting "b" from "a" and amortizing over the 
project evaluation period. The hydrology should be checked for 
remaining damages. 

For Example: 

1. $203,044 - 21,032 = $182,012 
2. $182,012 x .08378 11 = $15,248 

The evaluation of savings in future costs does not affect the evaluation 
of flood water stage-damage reduction. These savings are treated as 
damage reduction benefits and are added to the "without project" damages 
based on Stage-Damage, Stage-Discharge, and Discharge-Frequency data to 
determine the total "without project" damages. The remaining damage "with 
project" is deducted from the total "without project" damage to determine 
the total damage reduction benefit. 

These procedures can apply to affects of watershed protection projects as 
well. 

11 Present value of 1' 20 years hence, at 8 318 percent interest. 

21 Present value of 1, 95 years hence, at 8 318 percent interest. 

• 

• 

• 



• 

Page 3 
Technical Note 
Economics No. 1 

3/ Present value of an annuity of 1, 80 years, at 8 3/8 percent interest. 

4/ Present value of 1, 65 years, 8 3/8 percent interest. 

5/ Amortization factor for 100 years, at 8 3/8 percent interest • 
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1r1.~r _;,/f .. 71~~ 
.constructie-n Period 

AVAILABLE DATA--MIDWEST AGRIC. W/S 
(50 yr. evaluation period @ 7 1/8%) 

Costs Benefits 

Yr. Structure (Installation) (O&M) (Avg. Ann.) 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

*3-A 

4-B, 5-A 

5-A 

1-B, 6-C 

4-C, 7-A 

*3-A 

*Facilities 

t1 IJ .5 /.f "'J..1 

FLOOD PREVENTION 

225,000 

800,000 
800,000 

825,000 

450,000 
450,000 

400,000 
360,000 

4,310,000 

(6,800) 

(24,000) 
(24,000) 

(24,800) 

(13,500) 
(13,500) 

(12 '000) 
(10,800) 

(129,400) 

RECREATION 

225,000 (6,800) 

300,000 (9,000) 

525,000 (15 ,800) 

24,800 

88,300 
88,300 

91,000 

49,700 
49,700 

44,200 
39,700 

475,700 

57,900 

57,900 

PRESENT VALUE COSTS 
(beginning of evaluation period) 

1 *3-A 

* Multi -purpose structure 
l/ Compound interest, 4 yrs. 
£1 Ann. of 1/yr., 4 yrs. 
3/ PV, ann. of 1/yr., 50 yrs. 
41 Comoou nd interest. 3 vrs . 

FLOOD PREVENTION 

1/ 225,000 x 1.3169321 = 
6,800 x 4.44816-J/ = 
6,800 X13.58564- = 

Sub total 

296,300 
30,200 
92,400 

418,900 

~Ann. of 1/yr., 3 yrs. 
6/ Compound interest, 2 yrs. 
l/ Ann. of l/yr., 2 yrs. 
Bl Compound interest, 1 yr. 



• 
COMPUTING BENEFITS AND COSTS AT A COMMON POINT 

IN TIME 

Installation Schedule Beginning of 
Years Evaluation Period 

1 Instal. Costs Compounding, 4 yrs. ~ x 
(-5) O&M Ann. of l/yr., 4 yrs. ~ 4f 

Ben. Ann. of l/yr., 4 yrs. ) 

2 I nsta l. Costs Compounding, 3 yrs. ~ x 
(-4) O&M Ann. of l/yr., 3 yrs. ~ 

Ben. Ann. of l/yr., 3 yrs. > 
3 lnstal. Costs------Compound, 2 yrs. ~ x 
(-3) O&M--Ann. of l/yr., 2 yrs. > 

Ben.---Ann. of l/yr., 2 yrs.~ 

4 lnstal. Costs----Compound, 1 yr.--.!) x 
(-2) O&M-Ann. of l/yr., 1 yr.~ 

Ben.--Ann. of 1/yr., 1 yr.~ 

5 Instal. Cost x 
(-1) O&M 0 ~ 

Ben. 0 > 

• 

PV of ann. of 1/ yr., 50 yrs. 
PV of ann. of l/yr., 50 yrs. 

PV of ann. of l/yr., 50 yrs. 
PV of ann. of 1/ yr., 50 yrs. 

PV of ann. of 1/ yr. , 50 yrs. 
PV of ann. of 1/ yr. , 50 yrs. 

PV of ann. of 1/yr., 50 yrs. 
PV of ann. of 1/ yr., 50 yrs. 

PV of ann. of 1 /yr. , 50 yrs. 
PV of ann. of 1/yr., 50 yrs. 



t FLOOD PREVENTION CONT. 

2 4-B 4/ 983,500 800,000 x 1.2293~/ = 
24,000 x 3.218823/ = 77 ,300 
24,000 x 13 .. 58564- = 326,100 

Sub total l,386,900 

5-A 800,000 x 4/ 983,500 1. 229356/ = 
3 5-A 825,000 x 1.147587/ = 946,800 

48,800 x 2.071243/ = 101,100 
48,800 x 13.5856~ = 663,000 

Sub total 2,694,400 

4 1-B 450,000 x 1. 01~7~! = 482,100 
13 , 500 x 1. o~ = 13,500 
13,500 x 13.585641/ = 183,400 

--
Sub total 679,000 

6-C 450,000 x 1. 07~7~1 = 482,100 
13,500 x 1.0~ 3/ = 13,500 
13,500 x 13.58564- = 183,400 

Sub total 679,000 

5 4-C 400,000 x l.oo~/ = 400,000 
12,000 x 13.58564l/ = 163,000 

Sub total 563,000 

7-A 360,000 x 1.00~/ = 360,000 
10,800 x 13.5856~/ = 146,700 

Sub total 506,700 

RECREATION 

1 *3-A 1/ 296,300 225,000 x 1.3169321 = 
6,800 x 4.44816J1 = 30,200 
6,800 x 13.5856~ = 92,400 

Sub total 418,900 

' 4 *Fae i1 iti es 300,000 x 1. 07~7~1 = 321,400 
9,000 x 1.0~ = 9,000 
9,000 x 13.5856~/ = 122,300 

Sub total 452,700 
~,,.,,.nrl +l'\+::ll 1 7qq i:;nn 



I Present Value Benefits (beginning of evaluation period) 

Flood Prevention 

1 *3-A 2/ 110,300 24,800 x 4.448163, = 
24,800 x 13.58564- = 336,900 

Sub total 447,200 

2 4-8 5/ 284,200 88,300 x 3.218823/ = 
88,300 x 13.58564- = 1,199,600 

Sub total 1,483,800 

3 5-A 7/ 371,400 179,300 x 2.071243/ = 
179,300 x 13.58564- = 2,435,900 

Sub total 2,807,300 

4 1-8 49,700 x 1.00~/ = 49,700 
49,700 x 13.5856~/ = 675,200 

Sub total 724,900 

6-C 49,700 x 1.0~' = 49,700 
49,700 x 13.585641/ = 675,200 

Sub total 724,900 

5 4-C 44,200 x 13.585641/ = 600,500 

I Sub total 600,500 

39,700 x 13.585641/ 7-A = 539,300 
Sub total 539,300 

Recreation 

4 *Facilities 57,900 x 1.0~1 = 57,900 
57,900 x 13.5856~/ = 786,600 

844,500 

Grand Total 8,172,400 

Present Value--Benefits = $8,172,400 

Present Value--Costs = $7,799,500 

' 



·~ 

~i"'' 

UNITED STATES DEPARTJ.'1ENT O:F AGRICULTURE 
SOIL co4~SERVAT:::-ml SERVICE 

Regional T~chnic3l Service Center 
Upper Darby, P~nnsylvania 

June 21, 1966 

TSC '£ECHNICAJ4 NOTES - WATERSHEDS lrD-6 

Re: 

Stute Conservationists, Northeast: States 

Head> Engineering and Watershed Planning Unit 

Economics - Computing Project Benefits due to 
Savings in Future Costs 

Thia technical note cancels Wateraheds ... Econcmica Memorandum EWP-7 (UD). Thi.a 
note presents a procedure for converting savings in future coats, other than 
th0ae costs incurred for repairing flood damages, into equivalent average 
annual values and how tha benefits are to be treated in watershed ~ork pla·ns. 

£~ Benefits due to savings in future costs are the reductiona in future iustalla-
~~ ) t:bn or repl.ncement costs and in the O'rdinary flood-free op€t-atiog uud 1D0iu

t·;.;:;.:w.nce costs. Savings in future costs may occur due to a project that per·· 
mit:s the install<ltion of ~ cheaper facility to provide the EH.il!le pu-rpoae as 
would a mor~ expensive installation without the project. Estimated ~aving3 
Ln fut;,.rre costs r;iay be evaluated i.n monetary terms nnd used for the Just.i.Ei
c.at:lo:l of the pr.Jj-2ct measures that bring nhout these savings. Au ai:ceptnble 
p:toc(:dure for determining the reductions in future expenditures attribut.able 
to the project ia to subtract the expected "with project" future expendituce9 
fn):>l the ''without project" future expenditures,. 

; 
\ 
\ 
\ 

~ 
I 

'1.lF,! following eJC.l.lmple, using a bridge to represent future costs" illuut:retes 
.::n r..1c:ccptablt.; way to evahmte project benef ita due to a.a;ring::: in futur:e coats: 

A b:i:-i~r·~ locgted downstrenm from a propo:J>?.d !:!.0odw.?".:2r :rets-;:-ding stnic
tu.cc -~.· ~'-~.<1.fft;.'.:J to l~~~ repJ~.:::::ed in 20 ye.~rl'f~. ~:··.thor:~ i1 pl,-,-~ ~-=t~ a -w'!.11 
be ri:':_~; ~1,'•~d ic: 2.0 ye ~~·s cr:.'.i again in 95 year8 :it re.' t:stin.H:~ ·:.:.d L~.{taU<.1·

tio1i t.:c:?t: of ~ ?.00, o:>t Tl-.. annual C&M :-oB t ( f the • .. ~ ~.<lgc : s $U:1.> wt. ich 
does no:: ~.r!.cludc any costs for repairi:r.t; dn.mr.r; 0 s C.-j ;· -~:o f't :i..·din.~ .: With 
n proje• ~ Jnst;1lle<l, t:-ie bridge cnn be ;:eplai:crl wiL'! C\ eo1h -::rt h1 20 years 
an-:! a~,~J..:1 65 yc,rrs · ~·:e at ll cost of $).0,00G ;:or liC:iLac:.c .• ~,:.ut !l't.".:~ with z:n 
llnr:.:...:.•:l ~\S}~ ~.OG ;_ .;__.f $:-<.Jt1 

\.JhtH;: is ti1c.~ nv\::rngc annual benefit ~ .. t ~>: i.<l~:d by '"' pr oJ ss:::- .. ::~: ·[-.:h 
pcrmita a briclgc to be replaced ~~t~ a ~~ivcrt? 
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a. Determine the present value of the future "with-out project'' 
bridge installation and O&M expe·aditures by discounting for 
the lag period. 

1. 

2. 

3. 

$100,000 x .55368 l/ p $55,368 

$100,000 x .06032 £/ ~ $6,032 

$100 x 30,20076 11 x .55368 11 - $1,672 

4. Total present value • $63,072 

b. Similarly, determine the preaent worth value of the future 
0 with project0 bridge (culvert) expe.aditures. 

For Examole: 

1. 

2. 

$10,000 x .55368 '11 u $5,537 

$10,000 x .14641 !!} ~ $1,464 

$20 x 30.20076 'Ji x .55368 1J 0 $334 -

3. Total preaent value~ $7,335 

Determine the benefit as an average annual value of th~ 
savings in fut 1.lt'e costs by subtracting 0 b" from "a.0 

and 
ru:nortizing over the project evsluation period. 

For E:irnmol~: 

l. $63,072 - $7,335 ~ $55,737 

2. $55,737 x .03165 21 ~ $1,764 

lrc. alternative evaluation procedure is to measure the difference between 
the annual costs of a bridge without a project and a culvert 'With a i:1roject. 
The annual costs are the s~u of the amortized inatallation coata, based on 
life expectency, plus the nverage annual operation and msinten.ance costs~ 
T:.'H;} annual benefit due to the project is computed by subtracting the annual 
coats with a project from the annual coata -without n project, and discount-
.rn.g for l.ng in accrual. 

Employing the EH1m.e data es e.boVf.:?, the benzf:U:.a would ~:ie computed .::;e 

followa: 

\ 

l""' 
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l. Amortized installat:on costs • $100,000 x .03367 ~/ 
a $3,367 

2. O&M costs 0 $100 

J. Total annual costs ~ $3,467 

b.. Similarly, determine the annual costs {culvert) 0 with project'1 

l. Amortized installation cost • $10,000 x .04079 II a $408 

2. O&M costs ~ $20 

3. Total annual costs ~ $423 

c. Determine the overage annual benefit due to savings in future 
coats and discounting for lag in accrual 

l. Annual costs "without project0 = $3,467 

2. Annual costs "with project" =- $428 

3. Savings in future costs • $3,039 

4. Discounted for lag in accrual • $3,039 x .55368 l/ a 

$1,683 

The evaluation of savings in future coats in no way affects the evalt41.tion 
of f loodwate~ stage-damage reduction which is a reduction in the extra 
costs incurred over and above ordinary operating and maintenance costs .. 
The "without project" situation is the common basis from which all "with 
project" effects are evaluated, whether it he the reduction. in the extra 
repair coats of a bridge due to floods or a reduction in future installa
tion and C&l'~ costs. 

The savings in future costs are tr~atecl us damage reduction benefitsp Th~ 
savings in future costs, which represent extra costs due to "without projectu 
flood flo;,s aB compared to flows "with project". are added to the "without 
proje~t" damages bused on Stage-Damage, Stage-Discharge, and Discharge
Frequency data to determine the total "without projectu damages. The re
maining damage "with project" is deducted from the total uwithout project" 
damage to determine the total damage reduction benefit~ 

11 Present value of 1, 20 years henceJ. at 3 percent interest .. 

'lJ Present value of 1, 95 years hence, at 3 percenE in:::erest. 
/ 

Jj Pl:'eaent value of an annuity of l per year, for 80 years> 
at 3 percent. interest., 

!!_! Presi'.;nt value of 1, 65. years ~ence, at 3 percent interest .. 

.ii Amortizut ion factor for 100 years, at 3 percent intt;rest. 

fl/ Amor t:lza t ion feet or for 75 year a, et 3 per-c£nt interest# 

LI f1ID0r t izo:~f.: ion. factor for 45 years, at 3 percent int~~rest .. 

,. 
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The following e~ample illustrates the above procedure and how the data is 
recorded in Table 5 of watershed work plans: 

Evalunted Data: Roads and Bridges 

Project Effects to Roads and Bridges 

Dam.ages based on Stage• 
D~mage, Stage-Discharge, 
and Discharge-Frequency 
Data 

Savings in future costs as 
representing extra costs 

Total 

Without Project 

400 

1, 761+ 

$2,164 

With Project 

so 

$ 50 

TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAi.'11\GE REDUCTION BENEFITS 

Item 

(1) 

Floodwater 

Crop and Panture 

Nonagricultural 

.Rowd anl.i Bridge 

Subtotal 

David Creek Watershed, Middlestate 

(Dollars) 1/ 

Estimated Average Annual Damage 

Without 
Project 

(2) 

2,164 

With 
Project 

(3) 

50 

Damage 
Reduction 
Benefit 

(4) 

2, 114 

Generally, the effects of land treatment measures are not sufficient to induce 
snvings in future costs. Therefore, damage. reduction benefits attributed to 
iand treatment Qedsures are limited to reductions in damages due to reduced 
flood stages. In the above example, the effects of land treatment measures 
nre included in the $350 reduction ($400 to $50) in damnges. 

~ Distribution: 

• Northeast States - 5 
C~ J. Francis ~ l 
~. O. Ogrosky - 3 
E. c. Ford - 1 
H, L~ Portf;t' ... l 
0:-h.::~r EWP Un'itr::: ,,. 2 


