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L INTRODUCTION 

This intrbdüc;idU to the Metro Rail Life Cycle Cost Model cOvers the 
following four subjects: 

Definition of: life cycle costs (LCC) 

Information required fOr. LCC analysis 

Objectives of the SCRT-D LCC Model 

o Abilities of- the SCRTD LCC Model. 

I. Definition of Life Cycle. Costs 

Life cycle costing is a method of estimating the total lifetime 
cost of acquiring, operating, and maintaining a product. The product 
may be a piece of equipment, a facility, or an entire tranSportation 
system. The life cycle cost of a prOduct is defined as its capital, 
initial, or acquisitiOn cost plus the present value of a lifetime of 
operating and maintenance costs. 

LIFE CYCLE cosT CAPITAL COST (OPERATING + MAINTENANCE COSTS) 

When investment alternatives are evaluated only on the basis of the 
capital cost or initial purchase price, potentially significant differ- 
ences between a lifetime of operating and maintenance costs are ignored. 
Comparing alternatives by considering their entire lifetime (Or life 
cycle) cost is a better method of selecting the least-cost alternative.. 

Life cycle cost analysis is useful when a trade-off exists between 

operating and maintenance costs and the capital cost of a product. For 
example., as shown in Figure 1, a relationship might exist between the 
dependability of a product and its capital cost. Product 1 has the low- 

est capital cost bü,t also the lowest dependability. Product 3 has a high 
capital cost, but it is highly dependable. On the basis of capital. cost 

alone, Product 1 would be the least expensive alternative. As shown in 
Figure 2, the inverse relationship might exist between the depen4ability 

1 



CAPITAL £ 

COST 
$ .. 

. 

PRODUCT 

COST :.: 

$ 

-r PRbDUCTIJ:: 

ø'Tt ±lfft!11 
T111; 

.::-. ..................................................................................... 2 



. 

of the same product and its maintenance costs. Product 1 has the highest 
maintenance cost because it continually breaks down and is difficult to 
repair. Product 3, however, has a low maintenance cost because it rarely 
fails and is easy to fix. 

The objective of life cycle cost analysis is to select the alterna- 
tité that minimizes the St of the capital and the operating/maintenance 
costs. As shown in Figure 3, adding the capital. cost to the maintenance 
cost will indicate the product with the lowest life cycle cost. In this 
case, Product 2 would be preferred. 

2. Information Required for Life Cycle Cost Mialyses 

For calculation of the life cycle cost of a product, the following 
parameters must either be known or estimated: 

Capital, or initial, cost 

Operating and maintenance costs 

Economic life. 

Salvage value 

Time value of money. 

Then parameters are described in detail below. 

Capital, or Initial, CostsCapital, or initial, costs encompaas the 
purchase price, freight and delivery charges, sales taxes, installation 
and testing costs, fees and licenses, and land, design, engineering, and 
construction expenses 

Operating.and Maintenance.Cos.ts--Operating and maintenance costs 
comprise direct, indirect, salaried and management labor, fringe bene- 
fits, energy and utilities, parts, materials, and freight and delitéty 
charges needed to operate, maintain, and manage the system. These costs 
may increase over time because of inflation and obsolescence, or they 
may decrease because of gains in efficiency and new technology. Operr 
ting costs do not include depreciatiOn. Interest costs on money bor- 
rowed to pay for the capital expenditure must be excluded from opètEting 
costs. Otherwise, double counting would result, the capital expenditure 
being included once as a capital cost and again as the loan was repaid. 
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Economic Life--The economic life is the tine over which a product 

or syitim can be used for the purpose for which it was intended The 

physical life of a product may be longer than its economic life. When 

different parts of a system have, different economic lives, the life 

cycle cost must include the anticipated replacement or major overhaul. 
costs of the shOrter-lived part or parts. 

Salvage ValueThe salvage value i.s the net dpllar amount realized 
front the sale or disposal of used equipment or facilities. Saltage 

values can be positive or negative. In most of the life cycle cost 
analyses for the Metro Rail project, the salvage value can be assumed to 

be zero This is because at high interest rates, the value of a "salvage 
dollar" received many years from now is negligible today. For ixámple, 
if a rai-lcar costing $i mill-ion today could be sold 30 years from nOw 
for $50,000, and the interest rate is 15%, the salvage value of the 
railcar is worth 

$. 
$755 tOday 

(1. 15) 

In this example, a 1% errOr in e.stimatinE the capital cost is more 
significant than a 1,000% error in estimating the sal'iage value. 

Tithe Value of MoneyThe time value of money is also known as the 
interest or discount rate. It is a measure of the valie we plate on 

being able to use our money today as opposed to waiting until next year 
to use it. The interest rate used in life cycle cost analyses should 

represent the opportunity cost of capital--the return we could earn on 

the money if we were not going to invest it in the proposed project. If 

a project is financed by government borrowing, the appropriate interest 

rate is the cost of the- debt to the govertiment entity that is borrowing 

it. If a project is financed by taxes, the appropriate interest rate is 

the one that the taxpayers could earn if they could keep their money and 

invest it. For the purposes of simplicity and consistency in anilysis, 

the interest rate used in MetrO Rail LCC analyses shtuld be the present 

yield. on long-term U.S.. Treasury bonds or California tax-exempt révèñue 
bonds. The information on Treasury yields is available in the finanàial 

sect-ion of most newspapers, as illustrated in Exhibit 1. (Be sure to 

choose the yield and not the nominal or face rate of the bond.) On the 
date of publication of the newspaper clipping shown in Exhibit 1, the 

longest term U.S. Treasury boñ4 had a yield Of 14.06%. On April 30, 

1982, the interest rate for local and state borrowings averaged 11.20% 

to 12.78% (depending on the bond rating), as shown in Exhibit 2. 

3.. Obj4ctives of the Metro Rail LCC Model 

The objective of life cycle cost analysis is to search for signi- 

ficant cost factors that can be influenced by pláñning and design 
decisions. Life cycle costing provides quantitative dollar comparisons 

between alternative methods of achieving an operational goal oi require- 
ment. The Metro Rail Life Cycle Cost Model will enable project managers 
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Exhibit 1 . U.S. TREASURY BOND YIELDS 

I4'fl. IllS FSII .............. 0.11 0.26- 
I, 333fl, INS Marl, .............. #7.1 '7.Iir 

I! Treasury Issues I .Maz::x:::::' :: 
- - 10n, 743 Noyft. ........... * * * liL 1915 Mayfl 4291.34- 

BA ldàd. 145 May11 ............. 
0aus$, s OtCS is aimS it. 1915 All SI ............... Iii, 99.23.- 

U'41. INS Aog ii ............... 14.29 933-.- 

'TI*ndIv. In n. it 99n. 1913 AUg II ..... .v ...... 97.21 16 

Mi&.fttnli ov,r.n..cmwnv s.satI; eons 1310, 143 14* II....-: ....... ;. 102.32702.20- 

r.sI. Il..i, Ills Non. ....... v ..... v 92.17 92.35'- 

Decimals In .iflqd and bid cthnqn ,, 14½s. Ins D.c ft..:.:: ........ Ni. 4.21- 

32ra; 101.1 meltS 101 1/32. a.Plu$ 7/64. OVitidlo caji Pa. 436 F5 ii ................ tZ 97.) - 
date. d.MiaU1 1/61. n.TrtalLry 1346. 1. 

916 Ml? ft. ............. N 44 - 
US TREASURY BONDS It, t u0 t: 
Rate Mat. Dfl lid AWed ala. Yld. 

Ii. 146 Auon .... . .:.: tv wr- 
I'I.S. it am n .............. ns w+i ia t 1916 Nov ...... .... 71.72 79.12.- 

Ps tusi am a .............. n.m w.x ..... ICI, 146 Nov II ...... w.v sir- 
S''. tin JU ............... 99.13 4.11+ .2 12.71 - i 1'tv:. ....... 

I'. 142 AggIt .............. 994 44 + .1 12.79 r- T21. 77 ....... 
12.7 12.1$- 

'1. 1912 A&i9n .............. 992 99.12 ..... 12.79 lh. 1917 May ............... #3.25 94.9.. 

11'& IC AOOfl .............. 99)6 992 ..... 7247 14 7997 May 
- 

Pis. It 5ft ..... -.- ....... 11.77 4.21- .1 *317 734'. IN? Aug 
Ii's IC Seft ............ ';, 99.14 99.1$.. .3. 1316 7965 7117 tI .............. 75.25 7 I 
t2½6. till Odri 9911 99)4-3 1344 12ftfl. 146 Man 92.9 9217: 
7W. 142 Nov ft .............. 97.13 97.11- .4 1234 13a. 746 Ian 95.5 95 - 
flu. 1912 Non ..... 1 ........ 91.16 912.- .9. 14,14 l'a 1916 Maya ............. 
137/st. IC Nov11 99.3 992-4 13.91 ii'. un ,aui n 97lc vi 
3d. IC Dec11 972 97.24- .3 13.96 15961. 1116 Octn 0221111612: 
lS'n. IC Dec n .......... 116.11 116.1$- 4 14.16 1965. 1111 Nov .' .............. n 77.. 
1375 1113 Jan,, .............. 99.17 4.21- 4 14fl *4's *4! Jan tL... l91 101 - 
Is. 142 Fell .............. 964 944-4 74413. 'we ot.:::..:::::: 99 999 - 
13's 1913 ES., .............. 4.10. 9934- .474.3 á1. 1919 May01 ............. 794 7930- 
9¼'. 1913 Mar ft .............. 96,10 96.14- .S 14.32 - 10961. 749 Nov . ........... 34.19 Ill$ 
II'S 1913 Mar n 42 434- 4 14.37 3½L 1990 Fab ............... SOS Ill- 
l4'fl, 1913 Ia? a.-.-.- ............ 116.2 102.6 - .1 1426 l',.I. 19% May.. - 73.16 71)4- 
Thu. 1913 May ft,.- ..... v.;. 942 9 31349 14¼'. 19% Mnm ........ -.- Ia.. 1114- 
11961. 1913 May a..-: ..... '.v ... 97.20 93.2-4 13.4 13z. 79% Novn -.- 93.16 9321- 
73961. 143.-May II ....... v.n ilL 101.2 - 3 742 14½i, 1991 May n 19.20 0.3- 
3'aI, 797943 Ill ............... 912 12.7 - .3 11.16 71%1. 7991 1.09 ft .v v 111.16 10124- 

rst, 143"JIme .............. 95.1 '963-3 14.11 74¼5. 1991 Nova -.-.' 4.169131.- 
14's 7913 AM a ...... I ....... 101.1 7162.- .7 14.35 liNt. 701 ES a ....... v.1 102.1171625- 

lEn, 1913 Al It ............... lOIS 101.10- .123433 13961. 1992 Mayn ............ 96.11 91.13- 

3'!I'. IlL *09 0..; ...... '.' 94.19942.- .9 liZ. 4)41. 799742 Aug ............. 11.3 1112- 
Iltn, 1113 *00 n..: 97.9 97.13- .9 142 7)43, 1992 Aug ............. 65.4 652- 
16)41, 1113 Aug11 ............ 101.24 101.26- .101434 4. 111643 Fe..;t-;v ....... no 
#',a, 1913 Sn a 94.20 94.24- .10 14.39 6961. 1993 ES ........ '; 61.1 61.17- 

765. 7953 6. ft .............. 101.16 10134- .14 14.4 lId, 0993 ES...;.; ......... 46.10 6616- 

15½'. 1993 Oct a .............. 116.201004'- .10 112 7½,. 711143 Avw.1; ......... eta 
7,. 143 Nov n .............. 91.21 9139- .13 tlfl 115 1993 AOg ....... ...... 69.17 69.25- 

9'n. 143 Nov a .............. 94.1 . 94.12- .14 14.44 Pfl. 7993 Nov. . ..'.; ........ 694 69.14' 

13176, IlL Nova .............. 9629 #7.1 - .17 14.4 9'. 7994 FS....Y ...... 714 11.11- 

lO'/ll. 1993 DeC ft... .......... *4.17 94.35- .70 74.0 I'S 111941 May ..... : 124 52.12' 

13s. 7933 Dec11 ............... 97.26 91.2 - .13.14.4 5961. 1194 Aus..;..'. ...... '. i#j .q.ij.. 
I5 1914 JInIl;....v ...... 102.1102.16-141444 lan. 1991 Nov..X.' .......... 7634 lI - 
ia. 1914 ES a ...... -.- ....... 903 90.13- .17 1334 71. 1995 P5:1.' .......... 12.12 12.29- 

IS½S. 141 PaD ft .............. 1*13102.24- .14 1437 10½), 7995 ES. '.1 ........... 73.21 79 - 
lIla. 1111 Ma? It.'..': ...... v 42.02 - .17 14.74 10745. 1996 My. ...... ;; 75 7*9 - 
lI/a. 1991 Ma? A ........ 19.24102 .1 .16 lIZ 12961, 19% Mn ..... .'. ....... 914 91.13- 

1Z10. 744 hOt IL ............ 11.17 9'.73- .14 7434 11½). 7995- Nov ............... 64.2 94.10- 

9'/.s. .1914 May.ft...L *1.10 91.11- .1074.4 71. 199341 MaY ............ 57.2 57.11- 

13161. 1154 May11.....' ..... ' 972 994 - .10 74.37 3½'. INS. Nov ....... 113 12.19+ 

13's,. 1994 May a ............. - *3.14 91.fl-- .1) 7434 1½'. 10499 .May ............ 65.6 43.32- 

.19.,. I'll Maya..::.: ....... 107.20101.24- .15 1446 flIt. 14S16 ES ........... 593. 404 - 
1,1st. 181 JIm It...;; ....... '.; 90.70 9011- .11 7441 .45 199S93 *09 ....... 62.10 4211- 

6966. 1131 A.49....-:....:;.' 161617.26- 47,j345 - tiMs, 1 FaD .............. 122 .14 

-Ta. .141 *40 .............. 5725 16.4- .1fl3.11 13'fl. 1 May...... ...... ..' 92.74 ftfl 
.13)45, .141 Ao9 ft ............. #7.03 97.27- .77 14.36 I), 199641 Aog ............. 40.29 614 - 
.12'iI, .1964 Inn .............. 93.79 vS II- .17 7435 734fl Ag9 93.31 94.3 - 
1444.. 741 Nov a .............. 99.70 99.74- .77 1435 *37.'. fll Nov .... .. ....... 197.21 10739- 

w.. twi Idov a ............. 102.16102.3- .16 1447 ' 74)41. . ,PS ...... 92.71 nw- 
715, 1111 DId' ...... : 91.20 $94-.13742 6)4'. U May ........... 61.26 62.2.. 

96, 7965 FaDIl ............ 574 I?.l4..-.211331 t::::c:: .Ut 
Pa. '4 Aic 6)4 61.14- Is, 4 Nov..;:: ........ 63.15 644'- 
rn, :a May ...... '.... 654 46.16- 
10*41, :.Ø 74.30 74.21- 
1774. 14 p5:1.; 63.2) (3.3- 
lot, 2.lO May ............ 11.20 724- 
12s, l0 Nov ............. 93.14 4.21- 
13'-n. .I1 May ............ Ill 4.76- 
It. flI-Il Nov ............. nor- 

Source: Wafl Street Journal, June 17, 1982. . 
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EAhibit -2 

STATE A) LOCAL BOND YIELDS 
Markers 

1.35 INTEREST RATES Money and Capital Markets 
Avenges, perunt per annum;:wetkly andmotithly figures areaverages of business day data ualess otherwise noted. 

lStnsmeisI 1979 1980 1981 

1982 1982. week ending - 
jan. 
- 

Feb. Mar Apr. 
- 
Apr.2 Apr.9 Apr16 Apr.23 Apr30 

Mosey MARIE? RATES 

I Federal f.jt5l.2 v .'.':. .. 11.19 13)6 16.38 13.22 14.7$ 14.68 14.94 14.99 15.1$ 14.68 15.01 14.72 ....... 
paper3' .. . - 

2 I-month 10.86 12.76 15.69 12.98 14.62 13.99 14.34 14.64 14.47 14.65, 14.24 14.04 
3 3-month ..................... '.'.'... . 10.97 12.66 15.32 13.09 1833 13.80 14.06 14.29 14.19 14.24 13.94 13.79 
4 S-month 10.91 12.29 14,76 13.35 14.27 13.47 13.64 13.86 13.74 13.78 13.53 13.46 

FWtha paper, directly - 
$ I-month 10.7$ 12.44 15;3O 12.67 14.41 13.7) 14.17 14.44 14.35 14.4$ 13.91 13.8$ 

6 3-month. .; ........ .'..; ..... ..; 10.87 11.49 14.06 12.56 13.59 12.9! 13.21 .13.20 13.34 13.33 13.10 13.03 

7 6-inosub ....................... '.' 10.25 tL28 13.73 12.56 13.58 12.89 13.09 13.16 13.24 13.19 12.96 12.98 
Banken 

8 3-month 11.04 12.78 15.32 13.06 14.47 13.73 13.9$ 18.18 14.13 14.06 13.8$ 13.73 
9 6.nsoiuh .................... .;; ni. na. 14:66 13.31 14.09 13.33 13.49 13.69 13.59 13.61 13.41 13.33 

CertifatS of deposit iecondatythàikeI' 
10 l.rnsth 11.03 12.91 15.91 1303 14.78 14.12 14.44 14.68 14.54 14.6! 24.36 14.17 

II 3itionth 11.21 13.07 15.91 13.51 15.(E 14.21 14.44 14.70 14.56 14.80 14.34 14.21 

12 S-month v 'v 11.44 12.99 15.77 14.2$ 15.12 14.25 14.42 14.69 14.54 14.57 14.3! 14.25 .......... 
13.EssrodoUar&posia.3'tnon&..v 11.96 I4. 16.79 14.3 15.75 14.98 15.18 15.31 15.28 15.43 15.2$ 14.85 

U.S. Treanuy bill? 
mUkct7 . 

34 3-month 10.07 11.43 14.03 12.7$ 13.48 22.68 12.70 13.32 13.10 12.17 12:39 12.42 

1$ 6.month 10.06 11.37 13.80 11.83 13.6! 12.77 12.80 13:17 13.06 12.92 .12.6! 11.57 

16 1-year 9.75 10.89 13.14 12.77 13.11 22.47 12.50 12.76 12.69 12.59 12.38 12.30 

Auction average' 
17 3-month ................ '.;..- 10.04! 11.506 14.077 12.412 13.780 12.493 12.821 13.399 12.893 12.849 12497 12.469 

18 6-moulh ............... v 10,017 11.374 13.811 12.930 13.709 12.621 12.86! 13.243 12.802 12.899 12.719 12.640 

19 I-yea.' ................. ... 9.817 10,748 13.159 13.143 13.189 12.509 12.731 12.731 

CArnal. Mawr Rails 

U.S:Treaauy riot 'md bti.ds' 
Constant mattuiti&t 

20 I-year ....... .-.- -v..' 10.61 12.0$ 14.78 14.32 14.73 13.9$ 13.9$ 14.32 14.20 14.07 13.66 1335 
21 c.: 10.12 1137 14.56 24.57 14.82 14.19 14.11 14.51 14.40 14.27 24.09 13.99 ................. 
22 2.-yer" 14.35 14.10 

25 3-year ....... 9.71 11.53 14.44 14.64 14.73 14.13 14.18 3447 14.36 14.21 14.09 14m 
24 5-year ....... ...'.: 9.52 12.48 14.24 14.65 14.54 13.98 l4. 14:34 14.25 14.80 13.85 13.87 

2$ 7-yea, .......................... 9.48 11.43 14.06 14.67. 14,46 13.93 13.94 14.30 18.21 13.98 13.76 13.82 

26 10-year 9.44 11.46 13.91 1459 14.43 13.86 .13W? 14:15 14.13 13.85 13.69 13.78 

27 rn-year 9.33 11.39 13.72 14.57 14:48 13.75 13.57 13.92 13.88 13.51 13.39 13.47 

2$ 30-year - . . .-.' 9.29 11.30 13.44 14.22 14.32 13.53 13.37 13.70 13.66 13.31 13.19 13.28 

Compotiie° 
29 'Out ID yean (long-tam) 5.74 1021 1227 13.73 13.63 12.9$ 12.84 13.17 13.10 12.79 12.69 12.73 

Suit and nn and bonds 
Moodjs,ert'1 . . . 

30 An 5.92 7.85 10.43 12.30 22.20 11.95 11.66 11.98 22.30 11.70 11.4) 12.20 

31 Baa ......... -; 6.73 9.01 11.76 13.95 13.83 13.70 13.29 13.70 13.70 13.30 13.80 22.78 

32 8oMB.erierl&1 ..... cv: ....... cc 6.52 8.59 11.33 13.28 12.97 1222 1239 13.23 12.99 12.54 12.29 21.97 

Corporate bonds 
SeuonedS&' - 

.33 All indusma 10.12 12.7$ 15.06 16.0$ 16.13 13.68 .15.53 15.73 15.70 15.59 13.42 15,40 

34 *ina 9.43 11.94 14.17 15.18 13.27 14.38 1446 14.66 14.68 14.53 .14.31 14.31 

35 As ....... 9,94 12.50 14.75 15.75 15.72 15.21 1490 15:18 15.10 14.91 14.81 14.75 

36 A -..- 10.4) 12.89 15.29 L6.19 16.3$ 16.12 15.95 16:14 16.09 15.96 15:85 15.82 ........ 
37 Baa cv ........ '.'. 10.69 13.67 16,04 17.10 17.18 16.82 16.78 16.91 16.89 16.80 16.69 16.70 ................. 

Aaaueilitybotith'4 . . .. - 

38 NS issue 10.03 12.74 15.56 15.68 15.93 15.26 15.83 158$ 16.13 15.78 15.5$ 
39 Reornt'oftendSu.n'.' ....... c. 10.02 12.70 15.56 13.88 15.97 L5.19 15.45 13.25 15.6$ 15.39 15.27 13.35 

MEMO: Divltndniee ado" - 

C Pftfnyedsiocks 9.07 10.37 12.36 13.19 13.29 12.97 12.98 13.15 12.89 13.01 12.92 12.76 
4) Com stocks 5.46 3.25 5.41 3.93 6.06 6.28 5.99 6.22 6.01 6.80 6.0! 394 

1. Weekly and monthly figures are anrages of all Sendar days. when ill 
cal for a weekend or holiday is taken to be the rate pnnilin; on the precedi 
bvmi.es ày: The dailyrate a the average of the rates on agnn day weight 
by the volume of t an onsattitese rates. - 

.2. Weekly fiores an statement week avenges-that a, avenges for the week 

paper; and 30-59 days, i-lI9 days. and ISO- 

-dSuum basis. rather than a brveatment yield 
igure) 

- for top-rated banks. Moat represetuauive Thtt 
he average of thit rates quoted by thedeaters. 

I&t.ser lfl 
13'bai! 

on iclecte 
!6 Ccii 

or more). 
red ratS quiceed by at lent five dealers early ul recently o 

84 bid rates quoted byal least five dealâs. 
eekinwhichbilbarensued. 

wilier 
Il, 

often Si 
bidniçes'qunted by as least Ilvedealers. poetatioo. 

Source: Federal. Reserve Bulletft, Ma 1982. 
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only. ed on figures for Thursday. fion, Miuldyt 

snIy. with 20 years !° maturity, issued by 20 state-and 
mixed quality. Based on rrgiuet for Thursday. 

lodyt [oveslors Service. Based on yields to macSly 
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to evElüate the cost iniplications of alternative designs. The model 
does not permit evaluation of the risks of using new technologies, and, 

as with any model, the output is no more accurate than the inputs. 

Because the LCC Model is computerized and allows for the simul- 
taneous comparison Of three alternAtives, it is for 

sensitivity ("what if") analyses. If small ähanges in one variable, 

such as the inflation rate fOr electricity costs, can affect the choice 

between alternatives, management attention must be focused on additional 
studies and refinement of cost estimates in those areas. Conversely, if 

changing the. value of the variable(s) within reasonable li&its does not 
alter the outcome, further life cycle cost analysis is of little value. 

4. Abilities of the Life Cycle Cost Model 

Present. Value and Annual Equivalent Costs 

The Metro RAil LCC Model is a financial model that calculates the 

life cycle cost of a product or system from two perspectives: 

. Present value 

Annual equivalent cost. 

The present value (Pv) method discounts all the future dash flowS 
(the operating and maintenance costs) backward to the present BecaUse 

we can invest our money and earn a return on it, having a d011ar in the 

future is not worth as much to us as having one today. The PV method 

"discounts" the dollar back. from the. future to what it would be worth if 
we could have it to invest today.. The factor that tells us how much less 
we value having a dollar next year compared with this year is called the 
"interest" or "discount" rate. For example, if the "interest" rate is 
10%, having *1,000 5 years from now would be equivalent to having 

$1,000 
= $620.92 today 

(l.lO)(l.lO)(l.i0)(l.l0)(l.l0) (l.lO) 

. 

Viewing the s example another way, if we invested $620.92 at a 10% 

interest rate today and let it grow for 5 years, we would end up with 

$l000. In stamnary, the PV method tells us what our future savings/costs 
would be worth if we could have them today. 

Another way to view life cycle costs is from the standpoint of 
annual equivalent cost (AEC).. The AEC method amortizes the present cash 

floü(the initial or capital cost) forward, spreading it out in equal 
annual amounts over the life of the product or system. The AE i8 the 

amount we would repay each year if we were to borrow just enough money 
for the capital expenditure, sinjilar to the payments made on a home 
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mortgage. For example, if we were to borrow 4100,000 at an interest 
rate of 15Z and pay it back itt equal annual payments over a 30-year 
period, the AEC would be $l5,230.02.* 

The AZC method is useful for comparing a capital cost to a stream of 
anal savings, such as might occur ma cost savings project. The AZC 
can be calculated esily if the capital cost, the number of years to be 
modeled, and the interest rates are knOwn. If the annual equivalent cost 
is more than the annual savings, the project is not cost-effective. If 
the AEC is less than the annual savings, the project is coSt-effective. 
The difference between the AEC and the savings represents the net. annual 
benefit (or loss) due to implementation of the project. 

The AC method is most useful, hdwèvér, in cOmparing, alternatives 
with different economic lives. Because the method calculates the annual 
equivalent of the capital cost, it is not necessary to consider the cost 
of replacing a capital expenditure. The two alternatives are directly 
comparable on the basis of their equivalent costs. 

Both the LEC method and the P11 method result in an identical ranking 
of alternatives. The mathematical frmulas for AEC and PV aS a function 
0 the interest rate and the number of. years to be modeled are contained 
in Appendix A. 

Life Cycle Cost Model Inputs 

AU inputs to the LCC Model must be in dollars, yeats, iüd per- 
centages. The model does not convert the number of mechanics, kilowatt- 
hours, or yards of concrete into dollars. Those calculations must be 
performed manually or generated as the output from Simulation models. 

The LCC Model accepts inputs for 20 categori of capital costs and 
20 categOries of operating and maintenance costs. For each capital 
cost, the user must specify the base-year cost, the economic life of the 
item, and the salvage value. For the operating and maintenaUce costs, 
the user must input the base-year annual cost and inflation race. for 
each coSt. 

In addition, the user must input the number of yeatS of operations 
to be modeled (up to 50), the interest rate, the timing of. the capital 
costs relative to the operating and maintenance costs, and an inflation 
rate for replacement costs on capital expenditures. 

*The present value of 30 years of costs/savings of $15,230.02 per year 
at a discoimt rate of 15% will equal $100,000. 

The computer program can be modified to provide as many cost cate- 
gOries as required. 

. 
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The LCC Model has been designed for flexibility. If. the user is 
interested in calculating the lifetime or the annual cost of the entire 
system, inputs can be iiade for all costs associated with building and 
operating a subway. Such an analysis might prove useful in determining 
the required break-even fare or anticipated operating deficit. More 
likely, the user will wish only to compare two or more alternatives that 
affect only one or two cost areas (e.g., electricity savings against 
dipped profile costs). In that case, the model only calculates the life 
cycle cost of the system or subsystem under anAlysis. 

. 

C 

Inputting all the absolute costs associated with an alternative is 

not necessary, especially when most of the costs are unaffected by the 
choice of alternatives. two alternatives can be evaluated by comparing 
their inérémental coStS with their inãternental SavingS. Being careful 
to keep the arithmetic signs (+1-) correct., the user can identify the 
preferable alternative by using the difference in capital costs as the 
capital cost input and the difference in operating and maintenance costs 
as the operating and maintenance cost input. If the present value of 
the. savings less the capital costs is positive, the. project is cost 
effective. If the present value of the savings less the capital costs 
is negative, the px'oj is not cost-effective. A more detailed des- 
cription of this approach is included in Chapter III, "Example Problems." 



II. USING THE METRO RAIL LIFE CYCLE COST MODEL 

This chapter descIibes the prbcedurés for running the Life Cycle 
Cost (LCC) Model on SCRTD terminals. It covers five subject areas: 

Logging on (and off) 

Cost input 

Output reports 

. Interpreting the LCC model output 

Sensitivity aüalysis 

o Cost differentials. 

Example problems are desribed in Chapter III and are usé4 to demonstrate 
how the model functions. The computer procedures used to generate input 
and output files for those examples are described in this chapter. 

1. Logging On 

Access to the Model 

The SCRTD LCC Model is on the SRI VAX computer system and can be 
accessed by using TYMNET. The SCRTD terminal to be used is ADM4Z. This 
terminal has a 132-line carriage and a high-speed print capability. Out- 
put results théréfóre are Printed on-line rather than sent to a separate 
printer. The TYMNET telephone. number is: 

. 213-623-8500. 

The logging in procedure begins with the computer request for the 
log in ry code. 

The code is: SRI 3559005 

The computer will request the password. 

tér the password: 

Thter '52 

The computer win respoxd with: 

SVICE 52 tTART 
The computer win request the user name. 

11 



After entering Username, the uEér types SCRTD and hits the return 
carriage. Then the computer prompts for the password, and the user 
enters it. 

After this log on, the message of the day appears.. Exhibit 3 is an 
example of the log on procedure. 

Creating, Editing, and Deleting Input Files 

The user will óreate, edit, and delete input files to make changes 
to alternatives being run. The user can create and store several files 
and access and edit them as required. 

After the log on procedure has been completed, the VAX asks for a 
user conmiand by printing a "S." The user responds by entering 

EDT FILENAME.DAT 

when PILENA.DAT is the name o the file to be edited. If FILENAff.DAT 
is a new file, the computer will indicate that this is an empty file 
and that the user may start entering data. We suggest using one of the 
existing input files that contains instructions for entering data. 
STATSIZE.DAT or STATSIZEZ.DAT are two files available for user difica- 
tion. Exhibit 4 is an input file for Example 1 (discussed in Chapter 
III). 

Once the user is in the edit mOde, the file can be edited using the 
instructions presented in Exhibit 5. 

After changes to the input file have been completed, the User enters 

EXIT or 
EXIT FILENAME.DAT 

If no flame is given on EXIT, the name specified with the EDT coisand 
above will be used. If FILENAHE..DAT is the original name of the file, a 
new copy of the old file with the editing changes will be made. If it 
is a new name, a new data file will be created and the original file 
retained. To delete a file, the user types 

DElI FILENANE.DAT;* 

and all versions of FILENAME.DAT will be deleted.. 

Runüing the LCC Model 

To run the LCC Model, the user types in LCC. The following message 
appears: 

ENTER LCC MODEL INPUT FILENAME: 

. 
2 
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Exhibit 3 

LOG ON PROCEDURE AND ACCESSING EDITOR 

xpxxxx@xcxpxxx @xx @xx x@xxx@xxPxx 
_2354 -037 
Please Log In; SR13559005 

P07 
SRI Is Online 

* 

Service 52 Start 

Username: SCRTD 
Password: 

WELCOME TO VAX/VMS VERSION V2 .5 ON NODE CRVAX.:.: 

YOU HAVE NEW NAIL. 

o NEW DOWNTIME SCHEDULE - TYPE DOWNTIME TO GET MOST CURRENT LIST. 4-JUL-82 

O THE IMSL LIBRARY HAS BEEN PDATD TO VERSION 8.1. 

O ANY PROBLEMS, QUESTIONS OR GRIPES SHOULD BE MAILED TO ACTION OR PHONE 
OPERATIONS X3550. 

$ EDT STAtSIZE . DAT 



II. USING THE METhO RAIL LIFE CYCLE COST MODEL 
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INPUT FILE FOR EXA1LE 1 
SCL LCCU U.? 
Cc', 

I I SCRTD life Cycle Cost Model (LCC) Input 
2 I 
3 0 The chAracter "I" as the first non-blank character on a line flags that line 
4 I as a comuent in the input file. Lines starting with "I" are also 
S I required to delimit reäords of one type from another, e.. g. 
6 I to separate the capital equipment cost records from the operations and 
7 # maintenance cost records. Other than aerviig aO dilimiters, "I" records 
8 are otherwise ignored in the £nput stream. 
9 0 

10 I On liMe below, inpUt the run title (up to 80 characters) 
11 EICUT CAR VS TEN CAR TRAINS 

:1:2 0 On line below, enterl 
13 0 (1) Base year for run, e.g. 1985 
14 I (2) First year of operations, e.g. 1987 
15 0 (3) Number of years to be modelled, from 1 to 50 
16 1982 1988 40 
17 0 
18 0 Remainder of file is ripeated for eAch alternative (up to 3) 
19 0 

20 0 On line below, enter Alternative's title (up to 80 charictifs)i 
21 Eight Car Stations 
22 I 
23 I On Zn below enteri 
24 I (1) Alternative s interest or discount rate in 2 
25 0(2) Alternative's capital equipnint inflAtion rAte in 2 
26 105.0 
27 I 
28 I Capital equipment cost records (< 20) 
29 I O,ië record Sst be entered for each capital equipment st for the alter- 
30 0 maclye. No "0" lists way be present bAeveer these records for a single 
31 I Alternative, Below tñtir On each record: 
32 I (1) Capital equipment name (( 20 charActers) followed by a 

I.. tose,aratefromrssto!4online 
34 I (2) Number 01 years the equipment has for econoni tally usiful. life 
35 I (3) First year of capital outlay 
36 I (4) Last year of capital outlay 
37 I (5) Amount Of outlay in base period in thousands of dollars 
38 I (6) Salvage value in thousaidA Of basi year dollars 
39 9 (7) "1" (for repeat) if capital outliy ii reputed al a limp slim in last year 
40 I of equipment's life, leave if note 
41 STRIJcIUBE:40 1984 1981 200000 0 
42 flNISR:25 1981 1987 20000 0 R 
43 I This ends capital cost records- for this alternative. 
44 I 
45 I Operations and maintenance (0 6K) colt recordS (Cs 20) 
46 9 One record must be entered for each 0 6 Ii coat for. thi 
47 I alternative. No "0" lines nay be present between then lines for a single 
48 I . alternative. Below enter on each reoord: 
49 I (1) 0 1. H cost mane ((. .20 characters followed by a ":" to separate floe 
50 Ireitof dataOn line 
51 I (2) '""1 outlay itt hEal ytar dollars (thousands) 
52 9 (3) Inflaéion rate for 0 IN item fat 
.53 S: 4000 12 
54. SUPERVISORS: 800 12 
.55 ELECtRI CIfl: 1000 9 
56 .Jiiioss;7 7 
57 MAIfl SUPPLIES: 400 6 
58 0 This ends operations and intensnce cost records Or this alternativi 

.59 
60 I Additional alternatives will be 
61 I records folloiing at this point. 
62 . .Car Statjoqs. 
63 I 
64 10 5.0 
65 I 
66 !WcTun: 40 1984 1987225000 0 
61 *SH . 25 1987 1987 23000 0 R 
68 I 
69 - flAIR 0PAt0RS:3200 12 
70 SUPnVISOES:600 12 
71 ELECTRICIn: 1100 9 
12 JANITORS: 8007 
73 PM SU1'ELIS: 420 6 
14 I 

(Bj 
°nit stAtaise2.ditjl 
_DRBl:( ScRTDJ STATSIZE2.DAT;l 74 lines 
$LCC 
ENTER LCC PDEL INPIFt FILE NAME: statsize2.dat 

0RTRAM STOP 
LCC}CDEL OUTPUT IS ON FILE COSTOUT.LIS 

1/. 

4nMnted simply by the presence of more data 
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Exhibit S 

VAX EDITING PROCEDURES 

Notes; 
Underlined letters are the minimum typing required to get Che 10'! (117 to (121 (/QUERYJ 
given command or qualifier to execute. 
R RI, and 12 will now refer to ANY of- the range types previously PRINT file Ill 
discussed unless noted. 

o Default range. will be current line unless notede Note; Copies text from R to -file in page printable format. 

0?! Ri to tR2)f/QUERYJ JDUPLICATE:nJ 

Notes: 
O RI copied BEFORE 12. 12 is single line range. 

QUERY allows user verification before a line is copied. 
DUPLICATE meats make a copies of. RI. 

DZLETE (RJ(IQUERY) 

EXIT (file) 

L 

Notes: 
o Leaves EDT- end saves file. 

Default file- is curtett file, next highest version. 

Note: Moves current line to 1. K nunt be single line range. 

INCLUDE file (RI 

Notes: 
Copies a file before P. 

a If- I is a buffer name with no line range specification, 
buffer is created if nonexistent otherwise I is copied before 
first line in buffer. 

INSERT(RI 

Note: Inserts lines before ft. Use tuLlE- to stop inserting. 

jUIT 

Note: Leaves editor, omits all changes in this session. 

ynAc! l*i 

Notes Deletes I then enters Insert mode. 

BZSEQUZNCE (RJ(/SEQUENCE(i:init:incrjj 

Nstte: 

Default I is whole buffer. 
mit: is initial line to RESEQUENCE. 

.. incr is increment for RESEQUENcE1ng. 
Default initial line is. first:Iins in buffer. 

o Default increment is 1. 

SNOW BUFF 

Note; Shows current status of all user-!created buffers in the 
current: editing session. 

sUBSTITUTE letringIlstrin2IRJ(lQUERtJ (/NOTYPEJ 

NOtes: 
0 NOTYPE means do not type SUBSTITUTEd linen. 
.e Any nonalphanumerió- chàráèter can be a string delimiter 

as long as that character is not iii striOgl Or string 2. 

!YPELRJ I/STAY) 

-Note: ISTJ.T makes the new current line the laSt one typed. 

WRITE -file (RJ(/SEQutNCEt-: ilit ; incrjj 

Notes: 
Creates new file from 1. 
See RESEQUENCE for /SEQUENCE qualifier info. 
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The user enters the appropriate name and hits the carriage return. When 
the model has completed running, 

FORTRAN STOP 
LCC MODEL OUTPUT IS ON FILE COSTOUT.LIS 

appears. Exhibit 6 shows the above commands. 

To hive the output printed on his or her terminal, the user enters 
the: command 

OUT cOSTOUT. LIS 

after the job run is completed. The first. line of the file is printed 
out in response to the command. When the user enters the following 
command 

PALL 

the oütpüt file sill be printed out at the terminal. (This cotnand 
stands for zrint all.) Exhibit 7 shows the procedure and the first 
table of the sample output. 

When the user is finished with the output file, 

PURGE COSTOUT.LIS 

is entered and the file is purged. 

If the user wants only the èuafl table for each alternative, the 
following command should be entered after OUT COSTOUT.LIS: 

PaT 

This command (for rint alternative) will automatically print the input 
smary tables without anj additional input from the user. 

2. Cost Input 

The input data required to run the LCC model are contained in 
separate files that are accessed by the program. A file can be created, 
edited, and/or deleted by Using the VAX editing procedures described 
above in the section on "Logging On." 

Exhibit 4 (p. 13) is a sample input file. Instructions specifying 
the lines on which data items are to be entered ale included in the file. 

There are two basic sets of input data. The first set provides 

information that is used by each of the up to three alternatives 
contained in the model run. The second set contains data specific to 
each of the alternatives. 



C 
E*hibit 6 

RUNNING LIFE CYCLE COST MODEL 

$r..cc 

ENTER LCC MODEL INPUT FILE NAME: statsize2. dat 
FORTRAN STOP 
LCC MODEL OUTPUT IS ON FILE COSTOUTI.LIS 

. 17 
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Exhibit 7 

PRINTING OUTPUT AT TUE USER' S TERMINAL 

$ 6üt costout.lis 
1 1 SOUTHERN CALIFORNI 

A RAPID TRANIST DISTRICT 

1 SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
METRO RAIL LIFE CYCLE COST MODEL 

(IN THOUSANDS OF DOLLARS) 

RUN TITLE - EIGHT CAR VS TEN CAR TRAINS 
TITLE. OF ALTERNAflVE - Eight Car Stations 

BASE YEAR 1982 
FIRST YEAR OP OPERATIONS 1988 
PROJECT. LIFE (YEARS) 4.0 

ALTERNATIVE' S ASSUMPTIONS: 

INTEREST RATE (PERCENT) .10.0 

CAPITAL COST INFLATION RATE (PERCENt) 5.0 

CAPITAL COST OUTLAYS IN 1982 DOLLARS: 

NAME LIFE FIRST YR.. LAST fl AMOUNT SALVA 
(YEARS) OF CAP. OF CAP. 

OUTLAY OUTLAY 

STRUCTURE 40 1984 1987 200000.00 0.00 
FINISH 25 1987 1987 20000.00 0.00 

OPERATING & MAINTENANCE COST OUTLAYS IN 1982 DOLLARS: 

NAME ANNUAL INFLATION 
LtY RATE 

Z 

TRAIN OPERATORS 4000.00 12.00 
SUPERVISORS 80O. 00 12.00 
ELECTRICITY 1000.00 9.00 
JAZ4ITORS 750.00 7.00 

MINT SUPPLIES 400.00 6.00 

NET PRESENT VALUE OF ENTIRE PROJECT 554856 

18 
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Dita and information in the first set of inputs are: 

Run title--Up to 80 alphanUmeric characters. 

Base year for the run (e.g., 1982)--Present. values will be 
calculated to the base year, and the value of outlays will be 
specified in bat-year dollars. 

o First year Of opétátidnS (e.g., 1990)This is the year when th 
system will begin operations. 

Number of years to be modeled, from I to -50"This is the life of 
the project(s) to be aüälyzed. 

Alternative-specific data are: 

Alternative name or titleUp tp 80 alphanusric characters. 

Interest, rate for the alternative (in percent)The interest 
rate to be used to discount money outlays and determine net 
present value of the prOject. 

Capital equipment inflation rate for the alternative (-in 

percent)The rate that is ustd to inflate capital equipment 
costs, given in base-year dollars, to the amount of actual 
outlays in future years-. 

Up to 20 capital equipment items can be entered. For etch item, 
the following data are required: 

n 

- Capital equipment name, up to 20 characters. 

- Number of yeirs Of the ecOnäic life of the eqUimént. This 
Uiber may be less than, equal to, or greater than the life of 
the project. 

- First year when funds are expended to acquire the equipment. 

- Last fir of expenditures óñ the equipment. If th first and 

last years are the same, the entire expenditure is illocated 
tQ that year. If the last year is greater than the first 
year, the expenditure is spread out evenly throughout the 
pet iod specified. 

- Mount of expenditure or outlay for the equipment, in 
thousands of base-year dollars. This amount will be inflated 

by the capital equipment inflation rate to the year(s) of 
actual outlay. 
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- flyage value, in base-year dollars. This amount will be 
inflated and assigned as a negative outlay in the last year of 
the equipment's useful life or the last year of the number of 
yeatS to be modeled. 

- "K" for repeat of the capital expenditure if its useful life 
is less than the number of years to be modeled. 

Up to 20 operations and maintenance (0610 cost items can be 
entered. For each item, the following data are required: 

- O&M colt na, up to 20 characters. 

- Aunt of annual outlay for the item, in thousands of 
bast-year dollars. 

- Inflation rate for the 06?! item, in percent. 

As iüdicated ábovS, up t.o three alter átiveè can be evaluated 1±1 a 

model run. The data items listed above are repeated for each alterna- 
tive. The delimiter "#" is used to indicate breaks in data inputs; one 
is used after each of the first four input lines and after the last line 
of input of capital cost items, and one is used after the last line of 
06?! cost items. The model autOmatically textiñatés reà4ing the input 
file when it encounters the end of the file. 

3. OutpUt Reports 

Up to three alternatives can be evaluated in each run of the: :LCC 
Model. For each alternative, the LCC Model generates two tables. The 
first table displays the input data for the alternative, and the second 
provides capital and operating cost dIta for each yeAr in the ltu4y 
period as wIll as the life cycle cost of the project (or nit present 
value). The second table may continue for several pages, depending on 
the number of years in the study period Exhibits 8 and 9 are examples 
of the. first pages of these tables. (Appendices B through D are examples 
of complete tables for three different model runs.) The data in the 
first output table were explained in the preceding description of the 
input file. The data contained in the second table are described below. 

4. Interpreting the Life Cycle, Cost Model. OutpUt 

The first set Of line items on Exhibit 9 represent the outlays for 
capital expenditures. For each expenditure category, the year(s) of out- 
lay and the amount (in base-year dollars) are input, variables. .me. model 
allocates the dollar amount over the number of years specified. For 
example, if a capital equipment item in base-year dollars costs $1,000 

and expenditures are to be over a 3-year period, $3.33 will. be allocated 
to each year. The $333 will be increased by the capital equipment infla- 
tion rate for the appropriate number of years. if the inflation rate is 
10% and the expenditure is made 2 years after the base year, the amount 
recorded would. be. $333 x (1.1)2, or $403. 
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. SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIE CLE COST. MODEL 

(IN THOUSAN F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRALNS 

TITLE OF ALTERNATIVE -- Eight Car Stations 

,BASE YEAR 1982 
FIRST YEAR OF OPERATIONS 1988 
PRO)ECT LIFE (YEARS) 40 

,ALTERNATIVE:S ASSUMPTIONSi 

INTEREST RATE (PERCENT) 11.1 
CAPITAL COST INFLATION RATE ('PERCENT) 5.0 

CAPITAL COST OUTLAYS IN 1982 DOLLARS I 

NAME LIFE 'FIRST YR. LAST YR. AMOUNT SALVAGE 
(YEARS) OF 'CAP. OF CAP. KS KS, 

OUTLAY OUTLAY 

STRUCTURE 40 1984 19$? 200000.00 
FINISH 26 j:997 1987 20010.00 

OPERATING & MAINTENANCE COST OUTLAYS IN: 1982 DOLLARSI. 

NAME ANNUAL INFLATION 
OUTLAY RAJE 

KS 

TRAIN OPERATORS 4000.11 8.0W 
SUPERVISORS 800.00 80O 
ELE:c:T.RIcITY 1100.00 9.00 
JANITORS 150.01 70Z 
MAINT SUPPLIES 400.00 6.00 

NET PRESENT VALUE OF ENTIRE PROJECT 367225 

0.10 

REPEATED 

NO 
YEs 
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. 
TITLE OF ALTERNATIVE 

CAPITAL EXPENDITURES 

STRUCTURE 

F INISH 

TOTAL CAPITAL UP. 

ANNUAL EQUIVALENT OF 

Eight Car Stations 

-- ACTUAL DOLLARS 
-- PRESENT VALUE 
-- ACTUAL DOLLARS 
-- PRESENT VALUE 

-- ACTUAL DOLLARS 
PRESENT VALUE 

CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALVE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS - ACTUAL DOLLARS 
-- PRESENT VALUE 

NAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUN OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

SOUTHERN CALIFORNIA 
METRO RAIL LIP 

ID 
CLE 

TRANSIT DISTRICT 
COST MODEL 

(IN THOUSAN OF DOLLARS4 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

1982 1983 1984 1985 1986 1907 1988 1989 2990 

O 0 55125 57881 60715 63814 0 0 0 
O 0 45558 43491 41510 39624 0 0 0 
0 0 0 0 0 :25526 a s S 
O 1 0 0 0 15049. 0 0 0 

0 0 55125 . 57881 60775 89340 0 0 0 
0. 0 45558 43481 415.10 55473 0 0 0 

0 0 0 0 0 0 33923 33923 33923 

0 0 0 0 0 0 6347 6855 .7404 
0 0 0 0 0 0 3583 3518 3454 
0 0 0 0 0 0 1269 1371 2481 
0 0 0 0 0 .0 727 704 691 
O 0 0 0 0 0 1677 1828 1993 
0 0 0 0 0 941 938 930 
O 0 0 0 0 0 1126 1204 1289 
O 0 0 0 0 0 635 618 601 
O 0 0 0 0 0 567 601 638 
0 0 0 0 0 0 320 309 297 

0, 0 0 .0 0 0' 10987 ifeso 12803 
0 0 0 0 0 0 6202 6085 5973 

O 0 0 0 0 0 44910 45183 46126 

0 0 45558 89045 130555 186028 192230 198316 204289 

Exhibit 9 

SAMPLE DEtAILED OUTPUT REPORT 
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The salvage value of each item of equipment is recorded as a deEr 
tive outlay at the end of its useful life or at the end of the study 
period, whichever comes first. Salvage values are specified in base- 
year dollars End are increased by the c pital equipment inflation rate. 

If the useful life of a capital expenditure item extends beyond the 
study period, the remaining value is recorded as a negative outlay in 
the laSt year of analysis, in addition to the salvage value of the item. 
This ount is calculated by subtracting the salvage value from the cost 
of the equipment, adjusting the value folr inflation, and then multi- 
plying by the traction of useful life remaining. For example, aSsume 
the cost of the equipment is $1,000, its salvage, value is $100, it,s 

useful life is. 20 years, the study period covers the first 15 of those 
yearS, the interest rate is 10%, the last year of the analysis is .2000, 
and the base year is 1985. Uñdét those asstptions, the following 
amount would be recorded in the year 2000 and would represent the 'vàluO 
of the equipment a,t that tine: 

(2000-1985) 
- (*1,0004100) x (1.10) x (15/20) -$2,820 

Added to the -*2,820 is the salvage value, or 

- $100 x (l.l0)200985) -$418 

Each of the capital outlays is shown in actual and discounted 
values. The actual value is the amount of money that will be spent (or 
received); the discounted values represent the present value of the 
Outlay discounted to the base year. 

.The. annual equivalent costs (ARCs) for each year are shown 
immediately under the sum of capital outlays. These costs represent 
amortization of the cash flow for the sum of the capital items. Equal 

annual outlays over the life of the product are calculated similarly to 
the repayment of traditional home mortgages. For those capital items 
whose useful Life is lEsS thEn the stUdy period and whose purchase must 
be repeated, the ARC for period useful life is calculated sSprte]y. 
For example, it an item must be replaced every' 5 years, the model will. 
calculate the purchase price of the item every 5 years, determine it's 
ARC over its 5-year useful life, and add it. to the. apprOpriate sum of 
ARCs for other capital items. 

The interest páymeñts thade between the expenditure for the capital 
equipment and its actual. use (when it begins to generate revenues) must 
be considered. The actua.1 outlays for capital 'ft are increased by 

the interest rate for the number of year8 between expenditure and the 
first year of operations before being multiplied by the factor to gener- 
ate ARCs. For exaple, suppose a $1,000 expenditure were made in 1995 
and the system began operation in 1997. If. the interest rate were 10%, 
the model would use $1,000 x (1.1)2 $1,210 as the amount that would 
b.e amortized over useful life of the equipment. 
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The formula for the amortization factor is: 

r r (l+r)n 

1 - (l+r)" (l+r)-1 

wIere Orfl denotes the interest rate äñd "ii" the number of years of 
useful life. 

Operating and maintenance costs are shown next. -The user specifies 
the annual amount of each operating and maintenance item in base-year 
dollars. The model adjusts these for inflation and records the values 
on the table once the system begins in operation. The present value of 
each entry is also given. 

To provide an estimate of the actual outlays for SCRTD for each 
year of operation, the sum of the operating costs and the annual 
e4üivalent of capital costs is listed. 

- The net present value of the outlays is given on the- last page of 
the second ontput tables (as well as -in the first output table). This 
figUre represents the amount of base-year dollars that could be invested 
at the specified interest ráte and just be sufficient to provide the 
stream of- actual capital and operating costs associated with the project. 

-5. Sensitivity Analysis - 

C 

To conduct sensitivity analyses using the LCC Model, the user 
adjusts the apo..iate variables in the input file and reruns the 
program. A sensitivity analysis was performed for Example 1 (chapter 
it-i). Appendix B gives the output listing for the first case and 
Appendix C gives the listing for the second. 

S 

In Example Problem I, the first case specifies 8% inflation- -for 
train operator and Supervisor wages. In this case, the 8-tar station 
has a lower present value md therefore is prefCrr - éd to the 10-car 
-station. if wage inflation -is 12% instead of 8%, the net present value 
of the 10-car station is lower than that- for the 8-car station. Figure 
4 presents that results. This illustrative sensitivity analysis shows 
that the alternative chosen depends on the input assumption regarding 
wage rates, among other variables. 
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6. Cost Differentials 

The user may prefer to work with cost differentials rathet tháñ 
actual amounts for each alternative. In this case, the user èntérs into 
the input file the difference in costs (either positive or negative) for 

each category as 6ne alternative instead of using two alternatives, each 
containing the abEolute cost levels for the capital and operating and 
maintenance cost categories. The present vaue of. the cost difference 
method is equal to the difference between the present values for the two 
alternatives. Appendix 1) contains the results of running the differences 
for the l0 and 8-car altelrn..tives in Appendix B. The positive value of 
the present value, indicates that the 10-car stEtioñ has a higher life 
cycle cost than the 8-car station. If the wage. inflation were increased 
to 12%, the present value of the difference would be negative, indicating 

that the lOcar station aLterr.tive has a lower life cycle cost than the 
8-car station alternative. 

26 



. 

III. EXAMPLE PROBLEMS 

. 

. 



. 

. 

. 

111. EXAMPLE PROBLEMS 

This chapter discusses two sample problems. Example 1 has been run 
on the LCC Model, and the Output is presented in Appendices B through 1). 

In the first run, absolute costs Are use4. The second nAn is a sènsi 
tivity analysis indicating the effects of a highet inflation rate for 
train operators' salaries. The third run uses the difference between 
the base and the second alternative run specified in the first run (des- 
cribed in Section 6 of Cbapter II). By using differences, only one 
alternative needs to be rSñ. If the present value is positive, the base 
alternative is more expensive than the second alternative. Conversely, 
if the present value is negative, the base alternative has the lower 
present value. 

The second example problem is presented for the user to solve. 

Example 1: Trade-off Between Operating and Capital Costs 

The South Sucotash Transit District (ssm) is trying to decide 
Whether to build subway stations capable of holding 8- or 10-car trains. 
Using b-oar trains would re4Sire fewer operators but would increase the 
cost of; the stations. A preliminary anAlysis indicates the following 
costs associated with each alternative: 

Costs (thousands of dollars) 
Am.nnl Operating and Eight-Car Ten-Car 
Maintenance Costs Stations Stations Difference 

Train operators $4,000 $3200 t800 
Supervisors 800 600 - 200 

Station electricity 1,000 1,100 100 
Station Maintenance 
Labor 750 800 50 

Supplies 400 420 20 

CapitAl Costs Life 

Station structure 40 200,000 225,000 25,000 

Station finish 25 20,000 23,000 3,000 
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411 coats hAve been estimated in 1982 dollarS. me timing of the costs 
for the two capital item is as follows: 

First year of construction 
Last year of construction 

Capital Expenditure 
stivature Fiitish 

1984 198? 

1987 1987 

The first year of the system's operations is 1988. 

Anticipated inflation rates per year are as follows: 

o Train Operators and supervisors-82 

Janitors (station maintenance)-72 

Electriéity-9Z 

o Maintenance supplies-62. 

The current cost of money (interest rate) is lOX. Based on life cycle 
cost alone, should the SSTD bluild stations for 8-car or 10-car trains? 

Example 2: Differing Costs and Lives 

An architect is trying to select an escalator for a newly refur- 
bi!hed building. After considering the engineering requirements, he has 
reduced the choice to three models. On the basis of an analysis of the 
reliability and maintainability of the three escalators, he has developed 
the following data:. 

Costs (thousands of dollars) Life 
InitiAl Purchase Annual Maintenance E*peätdncy 

Escalator . Price (1982) Cost (19.82) (years) 

Mode].A $120 $6 20 
Model B 140 5 25 

Model C 160 5 30 

The architect also makes the following assumptions: 

The cOst of new escalators will increase fl per year over the 
nut 50 years. 

o Annual maintenance costs will increase 6% per year over the next 
50 years. 
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. The building will last 50 yeats, at which time it will be torn 
down, Mid the escalator will be sold at its depreciated value. 

S 

. 

a The cost. of money is currently 10.5%. 

The owner of the building has requested that the architect choose 
the escalator with the lowest life cycle cost. Based on the information 
above, which escalator should the architect select? 
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Appendix A 

FINANCIAL FORMULAS 

Present. Value of &Future .CashF1ow 

where 

MIT 
PVt n 

(1. + r) 

PV = present value 
MIT c amount, in future year's dollars 
r = interest rate 
n number of yeats. 

Annual Equivalent Cost 

r 

AC Capital * l-(1 + r)1t 
Cost 

r(i + 
= Capital * + 

Cost 

Replacement Cost 

capital * (1 + 1) n RC 
Cost 

where 

capital cost inflation tate. 
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Appendix B 

OUTPUT FOR EXM4PLE 1 WITH 8% 
WAGE INFLATION 
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LA) 

. .. 
SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL LIFE CYCLE CbS? MODEL 
(IN THOUSANDS OF DOLLARS) 

RUN TITLE -a EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight Car Stations 

BASE YEAR :1982 uRn YEAR OF OPEflTIONS 1988 
PROJECT LIFE ClEARS) 40 

ALTERNATIVE'S ASSUMPTIONSI 

INTEREST RATE CPERCENT) 10.0 
CAPITAL COST INFLATIoN RUE (PERCENT) 5,0 

CAPITAL COST OUTLAYS IN 1902' 'UOLLAR8I 

NAME LIFE 'EARS? YR. LAST YR. AMOUNT SALVAGE REPEATED 
(YEARS) UI CAP, Ut CAP, KS KS 

UUThAY OUTLAY 

STRUCTURE 40 1984 1987 200000.00 0.00 NO 
FINiSH 25 1987 1907 20000.00 0.00 YES' 

OPERATING 6 MAINTENANCE COST UUTLAYS IN 1902 DOLLARSI 

NAME ANNUAL INFLATION 
OUthAT ' RATE 

KS 

TRAIN OPERATORS 4000.00 8,00 
SUPERVISORS 800.00 8,00 
ELECtRICITY 1000,00 9,00 
JANItORS 750.00 7.00 
sAINT SUPPLIES 400.00 6.00 

NET PRESENT VALUE OF ENTIRE PHOJECT 367225 

. 

U 



0 
TITLE OF ALTERNATIVE a- Eight Car StatIons 

CAPITAL EXPENDITURES 

STRUCTURE -a ACTUAl. DOLLARS 
-a vftsiiT VALUE 

FINISH a- ACTUAl. DOLLARS -. PNE6EIIT VALUE 

TOTAL CAPITAL tIP. -- ACTUAl. UDLIARS 
as PI*ESE}IT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

SOUTHERN CALEFEA RAPID TRANSIT 
MEtRO RAIL AFt CYE COST MODEL 

(IN THOUjANDS OF DOLLARS) 

HUN TITLE a- EIGHT CAR VS TEN CAR TRAINS 

1982 1983 1994 1985 

o o 55125 57891 60 
o 0 45559 4340 4* 
o 0 0 0 
0. 0 0 0 

0 0 55125 57081 80 
o o 45558 43487 4* 

o o 0 jO 

S 

1996 1981 1988 1389 1990 

OPERATING COSTS 

TRAIN OPERATORS a ACTUAl. UDILARS 0 0 0 -a PKEbENT VALUE 0 0 0 
SUPERVISORS as ACTUAL VOtLARS 0 0 0 

PKESEATVAtjtIE 0 0 0 : ELECTRICITY as ACTUAL' DOLLARS 0 0 0 
PRESENT VALUE 0 0 0 - JANITORS a- ACTUAL UOtJLARS 0 0 0 a- PKE5EiT tAhoE 0 0 Q 

NAINT SUPPLIES aa ACT,UAI UQIjIARS 0 0 0 
PRESENT VALUE 0 0 0 

TOTAL OPER, COSTS a ACTUAb DOLLARS 0 0. 0 
PRESENT VALUE 0 0 0 

sos or AEC AND OPERATING CO&Tb 0 0 0 

I0 

i .0 

lo 

ID 

JO 
0 

iO 

775 63814 0 0 0 
510 39624 0 0 0 

o 25526 0 0 0 
o 

j:5949 
0 0 0 

775 89340 0. 0 0 
510 55473 0 0 0 

0 0 33923 33923 33923 

o o 6347 6853 7404 
o 0, 3583 351.8 .3454 
0 0 1269 1371 1481 
o 0 717 704 691 
o o 1877 1828 19,9,3 
0 0 947 930 930 
o 0 1*24 1204 1289 
0 0 635 SiR 60* 
0 0 567 601 638 
0 0 320 309 2.9.7 

0. 0 . 10907 11060 '12803 
o a 6202. 6086 5973 

o 0 449*0 45783 46726 



SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL 'LW CLE COST MODEL 

(IN THOUSAN F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

,TITLE OF ALTERNATIVE -- Eight Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL. DOLLARS 
-- PRESENT VALUE: 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL EXP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL. DOLLARS 
-- PRESENT VALUE. 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE. 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

HAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL. DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D:. 

1991 1992 1993 1994 1995 1,996 

S 

1991 1998 1999 

0 0 0 0 1 0 0' 1 0 
0 0 0 '0 1 0 0 0 0 
0 0 1 0 0 0 0' 0 0 

9 9 0 5 5 0 5 

0 0 5 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

33923 33923 33923 33923 33923 33923 33923 33923 33923 

7996 8636 9321 10073 10878 11749 12689 13704 14800 
3391 3329 3269 3209 3161 3094 3038 2982 292B 
1599 1127 1865' 2015 2176 2350 2538 2741 2960 
678 666 654 642 630 619 '608 596 586 

2112 2367 2580 2813 3066 3342 3642 3970 4328 
921 913 904' 896 888 880 872 864 856 
1379 1475 1519 1689 1Q01 1.934 2069 221.4 2369 
505 569 553 538 524 509 495 482 469 
676 116 759 805 853 904 959 1016' 1011 
281 276 266 256 241 238 '229 22.1 2.13 

13822 1:4922 16110 17394 10181 20279 21897 23645' 25834 
5862 5753 6641 5542 5440 8340 5242 5146' 6052 

41.144 48845 50033 5:131:7 52703 54201 55820 57568 59451 

210151 215904 221550 227093 '232533 237873 243115' 248260 253312 
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(EN THOUSAND F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight Car Station. 
2211 202.1 2002 2113 :2,04 2116 2016 2111 2000 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 1 0 0 1 1 1 0 0 1 
--PRESENTVALUE 0 0 1 1 0 1 1 1 1 

FINISH -- ACTUAL DOLLARS 0 1 1 1 1 1 0 0 0 
--PRESENTVALUE 1 0 0 z 0 0 0 0 

TOTAL CAPITAL EXP. -- ACTUAL DOLLARS r 3 0 1 1 1 1 
-- PRESENT VALUE 0' 1 '1 1 1 0 1 0 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 33923 33923 33923 33923 33923 33923 33923 33923 33923 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 15984 11263 18644 21135 21:1.46 23486 25365 2394 29505 
-- PRESENT VALUE 2075 2823 2711 2721 2611 2623 2575 2528 2482 

SUPERVISORS -- ACTUAL DOLLARS 3191 3453 3729 4127 4349 4697 501.3 5479 591:7 

PRESENT VALUE 575 566 554 544 534 525 515 516 496 
ELECTRICITY ACTUAL DOLLARS 4117 5142 5604 6109 6659 1258 1911 8623 9399 

-- PRESENT VALUE 648 84:1 833 825 618 611 613 796 169 
JANITORS -- ACTUAL DOLLARS 2535 2112 2912 3105 3323 3555 3814 4071 4356 

-- PRESENT VALUE 456 443 431 421 408 397 395 376 365 
MAHU SUPPLIES -- ACTUAL DOLLARS 1142 1211 1283 1360 1.441 1528 1621 1717 1021 

-- PRESENT VALUE 216 198 191 184: lii lit 164 159 153 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 27675 29180 32162 :34736 31618 40524 43713 47283 51077 
-- PRESENT VALUE 4.960 4869 4781 4694 4609 4526 4444 4364 4286 

SUM OF AEC AND OPERATING COSTS 61.497 63712 66086 60659 71.44.1 74441 77695 81206 85011 

N.Pr.V. OF ENTIRE' PROJECT V.T.D. 258212 263141 267922 272616. 211225 281:751 286194 291558 294844 
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SOUTHERN CAL IORNIA ID TRANSIT DISTRICT 
METRO RAIL hF CLE COST MODEL 

(IN THOUSAN F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS' 

TiTLE OFALTERNATIVE -- Eight Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL: DOLLARS 
-- PRESENT VALUE 

FINISH . ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL EXP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING: COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT. VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
PRESENT VALUE 

JANITORS ACTUAL DOLLARS 
-- PRESENT VALUE 

MAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF A AND OPERATING COSTS 

N.P.V. or ENTIRE PROJECT Y.T.D. 

2009 2110 2011 2012 2013 2014 2015 2016 2011 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 5. 0 86439 0 0 0 0 0 
0 0 0 4,954 0 0 :0 0 0 

.0 0 0 86439 .0 0 0 .0 0 
0 0 0 49.54 0 0 0 0 0 

33923 33923 33923 33923 40842 40842 .40842 40842 40042 

31:952 34508 37269 40251 43471 46940 :50104 54761 59141. 
2431 2393 2349 2307 2265 2224 .21:83 2143 2104 
6390 6902 7454 8050 8694 9390 1014! 10952 11828 
487 419 470 461 45,3 445 .437 429 42! 

10245 11167 121.72 13268 14462 15163 17182 18728 20414 
101 714 161 7.60 153 147 140' 133 726 

4660 4987 5336 5109 6109 6536 5994 t484 8007 
355 346 336 327 310 3110 301 293 285 
1929 2045 2167 2291 2435 258.! 2136 2900 3014 
141 '142 137 132 127 122 116 114 109 

58177 69609 64390 69575 7511* 01:219 871.51 94025 102466 
4209 4133 4060 3987 3916 384.7 :3779 3712 3646 

89100 93531 90321 103498 116012 122061 128599 135661 143301 

299053 303206 3*1246 
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SOUTHERN CALIFORNIA ID TRANSIT DSTRICT 
METRO RAIL hF CLI con MODEL 

(Tfl THOUSAN F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAP 1TM. E%C9. -- P.CTUM. ,nOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS. (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELEC1RICITY -- ACTUAL DOLLARS! 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

MAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT' VALUE 

TOTAL OPER. COSTS -- ACTUAL, DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

2018 2019 2020 2021 2022 2023 

S 

2024 2025 2026 

0 0 0 0 :0 0 . o s 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 9: 0 0 

0 6 6 6 B B S 
0 0 0 

.6 
0 0 0 0' 0 0 

40842 40842 40942 40842 40942 40842 40842 40842 40842 

63873 68983 74501 80461 06890 93850 101358 109467 118224 
2066 2029 1:992. 1966 1920 1085 '1.85.1 1011 1184 
12776 13791 14900 16092 [7395 18710 20272 21:893 23545 
413 406 398 391 384 317 3.70 363 351 

22251 24254 26437 2881,6 31409 34236 31318 40676 44337 
120 113 701 700 694 688 691 675 669 

8568 9168 9809 10496 11231 12017 12858 13758 14721 
217 210 :262 255 248 241 235 228 222 

3259 3454 3662 3881 4114 4361 4623 4900 5194 
105 '102 98 94 :91 88 84 81 79 

110125 119655 129309 13914,1 151032 163235. 116428 190695 206121 
3582 35:1:9 3457 3396 3337 3279 3222 31:66 3111 

151661 160497 1:10151 180589 1:919.14 204076 211270 231536 246963 

330660 342.1:81 345644 349040 . 352377 355656 358818 362043 365154 
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAN F DOLLARS') 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OP ALTERNATIVE -- Eight Car Stations 
2227 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 0 
-- PRESENT VALUE 0 

FINISH -- ACTUAL DOLLARS -11080 
-- PRESENT VALUE 986 

TOTAL CAPiTAL EXP. ACTUAL DOLLARS -71080 
-- PRESENT VALUE 986 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 41842 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 127682 
-- PRESENT VALUE 1752 

SUPERVISORS ACTUAL DOLLARS 25536: 
-- PRESENT VALUE 355 

ELECTRICITY -- ACTUAL DOLLARS 48327 
-- PRESENT VALUE 663 

JANITORS -- ACTUAL DOLLARS 15752 
-- PRESENT VALUE 216 

HAINT SUPPLIES -- ACTUAL DOLLARS 5506 
-- PRESENT VALUE 76 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 222803 
-- PRESENT VALUE 3057 

SUM OF AEC AND OPERATING COSTS 263645 

N.P.V. OF ENTIRE PROJECT Y:.t.:D. 367225 

J] 
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIP It COST MODEL 

(IN THOUSAND F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Ten Car Stations 

BASE YEAR 1982 
FIRST YEAR OF OPERATIONS 1908 
PROJEcT LIFE VYEARS) 42 

ALTERNATIVE'S ASSUMPTIONS I 

INTEREST RATE (:PERCENT) 12.1 
CAPITAL COST INFLATION RATE (PERCENT) 6.2 

CAPITAL COST OUTLAYS IN 1982 DOLLARS: 

NAME LIFE FIRST YR. LAST YR. AMOUNT SALVAGE REPEATED 
(YEARS) OF CAP. OF CAP. KS KS 

OUTLAY OUTLAY 

STRUCTURE 41 1984 1901 226010.12 1.28 NO 
FINISH 25 1987 1987 23022.02 0,02 YES 

OPERATING & MAINTENANCE COST OUTLAYS IN 1982 DOLLARS: 

NAME ANNUAL INFLATION 
OUTLAY RATE: 

KS X 

TRAIN OPERATORS 3220.82 8.22 
SUPERVISORS 600.01 8:.fl 
ELECTRICITY 1100.20 9.20 
JANITORS 802.20 7.20 
PlAINT SUPPLIES 420.00 6.20 

NET PRESENT VALUE OF ENTIRE, PROJECT' 310417 

40 
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. SOUTHERN CALIFORNIA 
METRO RAIL. LIF 

ID 
CLE 

TRANSIT DISTRICT 
COST MODEL 

(IN THOUSAND F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Ten Car Stations 
1.982 1983 1984 1985 198$ 1987 1988 1999 1990 

CAPiTAL EXPENDiTURES 

STRUCTURE --ACTUAL DOLLARS 0 0 62016 65116 68372 71191 0 0 0 
-- PRESENT VALUE 9 0 51253 48923 46699 44516 0 0 0 

FINISH --ACTUAL DOLLARS 0 0 0 0 0 29354 0 0 9 
-- PRESENT VALUE 0 0 9 0 0 18227 0 0 0 

TOTAL CAPITAL UP. --ACTUAL DOLLARS 0 0 62016 651.16 683.12 111145 0 0 0 
-- PRESENT VALUE 0 0 51253 48923 46699 62003 0 0 0 

ANNUAL EQUIVALENT OF CAPITAL COSTS (MC') .9 0 0 0 0 0 38240 38240 38240 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 0 0 9 5 9 0 5018 5494 5923 
-- PRESENT VALUE .0 0 0 0 0 0 2866 2814 2763 

SUPERVISORS -- ACTUAL DOLLARS 0 0 0 9 0 '0 952 1028 1111 
-- PRESENT VALUE 0 0 0 0 0 8 53,7 528 51:0 

ELECTRICITY -- ACTUAL DOLLARS 0 0 0 0 0 0 1845 201.1 21.92 
-- PRESENT VALUE I . 0 0 0 0 0 1041 1032 £022 

JANITORS . -- ACTUAL DOLLARS 0 0 0 0 0 0 1251 1285 1315 
-- PRESENT VALUE 0 0 9 0 0 9 618 659 641 

MAINT SUPPLIES -- ACTUAL DOLLARS 0 0 0 0 0 0 596 632 669 
-- PRESENT VALUE 0 1 0 0 0 0 336 324 312 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 0 0 .0 0 0 1 96.11 10440 11269 
-- PRESENT VALUE 5 0 0 9 0 9 5459 5357 5257 

SUM OF AEC AND OPERATING COSTS 9 0 0 4.79112 48680 49520 

N..p.v. OF ENTIRE PROJECT Y.T.O. 9 0 51253 100115 146875 229678 215131 :220494 226151 
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. 
IFVLt oc M.TE%MtME -- Ten tat Stations 

CAPITAL EXPENDI:TURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
PRESENT VALUE 

TOTAL CAP I.TAL UP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
PRESENT VALUE 

SUPERVISORS AC:TUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
PRESENT VALUE 

NAINT SUPPLIES -- ACTUAL DOLLARS 
PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC: AND OPERATING COSTS 

N.P.Vo OF ENTIRE PROJECT Y.T.D. 

SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAND OF DOLLARS) 

RUN TITLE EIGHT CAR VS TEN CAR TRAINS 

1991 1992 1993 1994 1995 1996 1997 1998 1999 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
a a a a 0 0 0 a a 
O 0 0 0 0 0 0 0 0 

a a a a a a 0 0 0 
a a a a a a a a a 

38240 38240 38240 30240 38240 38240 38240 30240 38240 

6397 6909 7461 8058 8103 9399 10151 110963 11040 
2113 2664 2615 2568 2521 2415 2430 2386 2342 
1199 1295 1399 1:511 1632 1762 1903 2056 2220 
509 499 490 401 473 464 456 447 439 

2389 2604 2838 3094 3312 3676 4007 436.1 4.760 
1013 1004: 995 906 977 968 959 950 942 
1471 1514 1.684 1802 1928 2063 2201 2362 2527 
624 617 690 574 558 543 628 514 500 
710 752: 197 045 896 950 *007 1067 1131 
301 290 279 269 259 250 241 232 224 

12166 13134 14180 15310 16531 17850 19275 20815 22478 
5159 5064 4970 4078 4788 4700 46t4 4530 4447 

50406 5*314 .52420 53550 54771 66090 SillS 59055 60.14.9 

23091:1 :235975 240944 245823 25061* 25531:1 259926 264455 268903 
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL hF CLE COST MODEL 

(IN THOUSAND F QOLLARS1 

RUN TITLE .-- EIGHT CAR VS TEN CAR TRAINS 

TIRE OF ALTERNATIVE -- Ten Car Stations 
2000 2001 2112 2003 2004 2005 2016 2007 2000 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL. DOLLARS 0 0 0 9 0 0 0 0 0 
--PRESENTVALUE 0 0 0 0 0 0 0 0 0 

FINISH -- ACTUAL DOLLARS 0 0 0 0 0 0 P 0 0 
--PRESENTVALUE . 0 0 .0 0 0 0 0 0 0 

TOTAL CAPITAL UP. -- ACTUAL DOLLARS 0 0 0 0 1 0 0 0 0 
PRESENTHVAtUE . 5 0 0 0 0 0 0 0 0 

ANNUAL EQUIVALENT OF CAPITAL COSTS (ACt) 30240 38240 38240 38240 30248 38240 38240 38240 38240 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 12701 ISBIO 14fl5 16108 11397 18789 20292 21915 23668 
-- PRESENT VALUE 2300 2288 :2217 2171 2137 2098 2060 2023 1986 

SUPERVISORS -- ACTUAL 'DOLLARS 2398 2589 2197 3020 3262 3523 3005 4109 4438 
-- PRESENt VALUE 431. 423 416' 408 401 393 386 379 372 

ELECTRICITY -- ACTUAL DOLLARS 5189 6656 6165 6720 7324 1984 8102 . 9485 10339 
-- PRESENT VALUE 933 925 :916 908 900 892 083 875 868 

JANITORS -- ACTUAL DOLLARS 2704 2893 :3096 3312 3544 3192 4058 4342 4646 
-- PRESENT VALUE 486 473 .460 448 435 . .424 4:12 .401 390 

'MAINT SUPPLIES -- ACTUAL DOLLARS 1199 127±1 1347 1428 1.513 1604 1,70.1 1803 191! 
-- PRESENT VALUE 216 208 200 193 186 179 . 173 166 160 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 24276 26219 28319 30589 33041 35692 38557 41654 45002 
PRESENT VALUE 4366 4281 4209 4133 4059 3986 3915 3845 3776 

SUM OF AEC AND OPERATING COSTS 62517 64460 66560 68829 1,1282 73932 76798 7:9895 83242 

N.PV. OF ENTIRE PROJECT V.1.0. :213269 217556 28.1.766 205899 289958 293944 297059 301703 305479 
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. 
TITLE OP ALTERNAtIVE -- Ten Car Station. 

CAPITAl. EXPENDITURES 

STRUCTURE -- ACTUAL. DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL EXP.. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

HAINT SUPPLIES ACTUAL. DOLLARS 
-- PRESENT VALUE 

TOTAL OUR. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE. PROJECT Y.T.D. 

SOUTHERN CALIFORNIA. ID TRANSIT DISTRICT 
METRO RAIL .LIF CLE COST MODEL 

(IN THOUSAND OF DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

an .2010 tøll 2012 20l1 

S 

2014 20fl 2016 2017 

O 0 1 0 1 0 0 9! 

o 2 0 9 0 9! 0 0 0. 
O 0 9 99415 0 0 9! 0 0 
O 0 0 5697 0 9! 9!.. 9! 

0 0 0 99405 0. 0 1. 0 0 
0 0 0 5691 0 1 0 0 0 

30240 38240 38240 39240 46197 461.91 46197 461.91 46197 

25562 27607 29015 32201 34777. 37559 45563 43808 473.I3 
1950 1914 1880 1845 1812 1779 1747 1.715 1.684 
4793 5176 5590 6038 6521 .7042 7606 821.4 88:71 
366 359 352 340 334 327 322 3.1.6 

11271 12204 13389 
.346 

14594 15908 I1340 18900 20601 22455 
060 952 844 036 829 821 914 955 799 

497:1 5319 5691 6090 6516! 6972 7460 7983 8541 
379 369 359 349 339 330 321 312 304 

2025 2147 2216 2412 2557 2710 2813 3045 3229 
154 149 14$ 138 133 129 124 119 ITS 

48621 52533 56762 61335 66278 11623 77403 83652 91419 
3709 :3643 35.79 3515 3453 3392 . 3333 3214 32:11 

068G1 90113 95103 .99.57.5 112475 111820 123610 129849 136606 

309188 .31:2830 316409 325620 329073 332486 335198 339073 342290 
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. SOUTHERN CALIFORNIA 
METRO RAIL LIF 

ID TRANSIT DISTRICT 
CLE COST MODEL 

(IN THOUSAN F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

11YU OP At1**At1VE -- ten tar Stations 
2018 2019 2020 2021 2022 2023 2024 2021 2026 

CAPITAL EXENDITURES 

STRUCTURE --ACTUALDOLLARS. 0 o S S 0' 0 a: 0 0 
--PRESENTVALUE 0 0 0' 0 0 0 0 0 

FINISH -- ACTUAL DOLLARS. 0 0 0 0 0 0 0 0 0 
--PRESENTVALUE 0 0 0 a a a 0 0 0 

TOTAL CAPITAL UP. -- ACTUAL DOLLARS 0 0 0 . a 0 0 0 
--PRESENTVALUE 0 0 0 

.0 
0 9 0 0 0 '0. 

ANNUAL EQUIVALENT OF CAPITAL COSTS (MC) 46197 46191 461.9? 46197 46*97 .46197 46197 46197 46t97 

OPERATING COSTS 

TRAIN OPERATORS --. ACTUAL DOLLARS 61099 55186 59601 64369 69519 75089 81085 87.5.73 94519 
-- PRESENT VALUE *653 1623 1693 1564 1536 1508 1481 .1.454 1427 

SUPERVISORS -- ACTUAL DOtLARS .9581 10347 11115 *2069 13036 14070 15254 16420 17734 
-- PRESENT VALUE 310 304 299 293 288 283 278 273 269 

ELECTRICITY -- ACTUAL DOLLARS 24475 26679 29080 31698 34560 31660 41149 44744 48711 
-- PRESENT VALUE :192 ios 770 763 156 750 143 1736 

JANITORS -- ACTUAL DOLLARS 9*39 9779 10463 11196 11900 12818 13715 14676 15,703 
-- PRESENT VALUE 296 .288 200 272 265 '251 250 244 237 

MAINT SUPPLIES -- ACTUAL DOLLARS 3422 3627 3845 4075 4320 4579 4054 5.1:45 5454 
-- PRESENT VALUE III 107 103 99 95 92 89 86 82 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 97717 105619 114166 123401 133403 144215 155909 168560 182240 
-- PRESENT VALUE 3161 '3106 3052 2999 2948 2891 2847 2798 2750 

SUN OF AEC. AND OPERATING COSTS 143914 1:51816 160362 169604 119601 1:904.12 202106 2*4755 228438 

N.P.V. 0! ENTIRE PROJECT Y.T.D. 345451 348657 351609 354,609 361566 350453 363300 366098 368848 
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIP CLE COST MODEL 

(IN THOUSAN F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR. TRAINS 

TITLE OF ALTERNATIVE -- Ten Car Stattons 
2021 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH. ACTUAL DOLLARS 
- PRESENT VALUE 

TOTAL CAPITAL EXP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EOUIVALENT OF CAPITAL COSTS (flC) 

OPERATING COSTS 

8 
8 

-82662 
-1134 

-92662 
-1134 

46197 

TRAIN OPERATORS -- ACTUAL DOLLARS *82146 
-- PRESENT VALUE t4Ot 

SUPERVISORS -- ACTUAL DOLLARS 19162 
PRESENT VALUE 263 

ELECTRICITY -- ACTUAL DOLLARS 63160 
PRESENT VALUE :729 

OANITORS ACTUAL DOLLARS :16902 
PRESENT VALUE 23* 

MAINT SUPPLIES -- ACTUAL. DOLLARS 6761 
-- PRESENT VALUE 7.9 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 191141 
-- PRESENT VALUE 2703 

SUM OF AEC AND OPERATING COSTS 243238 

N..P..VI OF ENTIRE PROJECT V.T.D. 310417 
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SSOUTHERNS.IFORNIA RAPID TRANSIT DISTRICT S 
METRO RAIL LIFE CYCLE COSt MODEL 

(IN THQUSANDS OF DOLLARS!) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE, OF ALTERNATIVE -- tight Cir Stations 

BASE YEAR 1902. 
FIRST YEAR or OPERATIONS 1988 
PROJECT LIFE (YEARSI.) 40 

ALTERNATIVELS ASSUMPTIONSI 

INTEREST RATE (PERCENT) 11.1 
CAPITAL COST INFLATION RATE (PERCENT) 5.0 

CAPITAL COST OUTLAYS IN 1982 DOLLARSI 

NAME LIFE FIRST YR. LAST YR. AMOUNT SALVAGE 
(YEARS) OF CAP. OF CAP. KS KS 

OUTLAY OUTLAY 

STRUCTURE 40 j:984 1981 210001.10 1.00 
FINISH 25 1987 1981 21010.11 0.11 

OPERATING & MAINTENANCE: COST OUTLAYS IN 1982 DOLLARS' 

NAME ANNUAL INFLATION 
OUTLAY RATE 

KS 

TPAIN OPERATORS 4010.00 *2.11 
SUPERVISORS 801.00 *2.01 
ELECTRICITY £100.11 9.11 
JANITORS 750,50 7.11 
MAINT SUPPLIES 410.11 6.10 

NET PRESENT VALUE OF ENTIRE PROJECT 654856 
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SOU1HERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LW LE COST MODEL 

(IN THOUSAND F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE or ALTERNATIVE Eight Car Stations 
1982 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL. CAPITAL UP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

T:RAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ØANITORS -- ACTUAL DOLLARS 
-- PRESENt VALUE 

PlAINT SUPPLIES -- ACTUAL DOLLARS 
PRESENT VALUE 

TOTAL OPER. COSTS ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

1983 '1984 I9ö5 1986 1987 1989 1999 1990 

0 0 55125 57881 607:15 63814 0 0 .0 

O 0 45558 43481 41510 39624 0 0 0 
0 0 0 0 0' 25526 0 0 0 
0 0 0 0 0 15849' 0 0 0 

0. 55125 57881 50775 99340 0 0 0 
O :. 0 45558 43487 41510 55473 3 3 

0 0 0 0 0 0 3a923 33923 33923 

O 0 0 0 0 0 7895 8843 9904 
0 5 5 

. 0 0 0 4451. 4538 4620 
0 3 0 0 0 3 1519 17,69 1981 
0 3 0 3 0 0 891 908 924 
O 0 0 .0 0 0 1611 1828 1993 
0 0 0 . 0 0 :0 947 938 930 
0 0 0 0 0 0 1126 1204 1289 
* 0 0 0 0 0 635 6'S 601 

0 0 0 0 0 561 601 538 
0 0 0 0' 0 0 320' 309 297 

0 0 0 0 0 0 12844 14245 15833 
0 0 0 .0 9 0 1250 1310 1372 

0 0 0 
0 

0 46761 491,68 49126 

0 0 45558 89045 130555 186028 193278 200588 201.961 

I: 



. SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF Cit COST MODEL 

(:IN THOUSAND F DOLLARS) 

RUN TITLE -- EIGHT CAR VS tEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUEI 

p:INISH ACTUAL. DOLLARS a PRESENT VALUE 
TOTAL CAPITAL. EXP. -- ACTUAL. DOLLARS 

-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC). 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL. DOLLARS 
PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
PRESENT VALUE 

JANITORS AC:TUAL DOLLARS 
-- PRESENT VALUE 

HAINT SUPPLIES -- ACTUAL DOLLARS 
- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF Arc; AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

1.991 1992: 1993 1994 1999 1996 1991 1.999 1999 

0 0 .0 0 0 0 0 0 0 
0 .0 0 0 0 0 0 0 0 
0' 0 0 . 0 0 0 0 0 0 
0 0 0 0 0 0 fl 0 0 

0 . 0 if 9 0 0 0 
0 0 0 0 0 0 0 0 0 

33923 33923 33923 33923 33923 33923 33923 33923 33923 

11092 *2423 13914 15584 11454 19549 21994 24522 27464 
4104 4790 4977 4966 5056 5149 5241 9331 6434 
2218 2499 2763 3111 3491 3912 4379 4904 5493 
941 '956 915 993 1011 1030 1049 *067 1067 

2172 . . 2361 2590 291:3 3066 3342 3642 . 3970 4326 
.921 913 904 696 969 860 972 964 956 
1319 1475 £579 1699 1607 1:934 2069 2214 2369 
596 569 953 538 524 509 495 482 469 
676 716 . 759 905 653 904 969 1016 1011 
297 216 266 266 241 236 229 221 2*3 

*7537 19461 2*615 24001 2661* 29639 32943 36626 4073.1. 
7439 7555 ' 1576 .7649 7726 7905 1696 797* 9056 

51460 '63390 56539 57930 60594 63661 66966 70549 74654 

215398 222904. 230460 . 239*29 249655 2536,60 261545 269511 277675 
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SOUTHERN CALIFORNIA 
METRO RAIL LIFE 

0 TRANSIT DISTRICT 
LE COST MODEL 

c:IN THOUSAND DOLLARS) 

RUN TITLE EIGHT CAR VS TEN CAR TRAINS 

1TLE OF ALTERNATIVE -- Eight Car: Stat ions 

APITAL EXPENDITURES 

nRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE. 

1HISH . 
-- ACTUAL DOLLARS 
-- PRESENT VALUE 

FOTAL CAPITAL UP. -- ACTUAL DOLLARS 
-- PRESENT VALUE. 

NNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

DPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS: -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

jANITORS -- AC) UAL DOLLARS 
-- PRESENT VALUE 

MAINT SUPPLIES -- AC:TUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

2000 2001 2002 2003 2004 

S 

2005 2006 2007 2008 

0 0 0 0 0 0 0 0 0 
0 0 0 0 .2 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0. .0 0 0 

5 :5 0 0 0 0 
0 0 0 0 0 0 0 0 0 

33923 3392] 33923 33923 33923 33923 33923 33923 33923 

30160 34451 38586 43215 48401 54209 60715 68000 76160 
5532 5633 5735 5840 5946 6054 6164 : 6276 6390 
6152 6890 1717 8643 9680 10842 12143 13600 15232 
1106 1121 1141 1168 1189 121.1 1233 1255 1:278 

471.1 5142. 5604 6109 6659 7258 7911 8623 9399 
848 841 833 825 818 811 .803 796 .7,89 

2535 .2112 2902 3105 3323 3555 .3804 4011. 4356 
456 431. 420 408 397 386 376 365 
1142 

.443 
1210 1283 1360 1441 152$ 1620 [717 182ff 

205 198 191 184 117 171 164 ISO 153 

45306 50406 56092 62433 69504 77392 86192 96011 106967 
81.49 8242 9339 8437 8538 8643 :8.15.1 8861 8915 

19228 84328 90014 96355 103427 111:315 120115 129933 .1:40889 

285124 293966' 302303 

50 

310740 319218 327.921 336672 345533 354509 
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SOUTHERN, CALIFORNI ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN HOUSAN OF DOLLARS) 

RUN TITLE --. EIGHT CAR VS TEN OAR TRAINS 

tITLE OF ALTERNATIVE Etght Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL. DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL p:0 -- ACTUAL DOLLARS' 
-- PRESENT 'VALUE' 

ANNUAL EQUIVALENT OF CAPITAL COSTS (MC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT' VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

HAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM, OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE. PROJECT Y.t.D. 

2009 2010 2011 20*2 20*3 

. 

2014 2015 2016 2011 

O '. ,0 : S 
0 0 ,0 0 0' 0 0 0 0 
0 0 0 86439 1 0 0 0 0 
0 0 0 4954 '0 0 0 0 

0 . o 0 .96439 0 0 0 0 
:0 0 0 4954 0 

.0 
0 K 0 :0 

33923 33923 :33923 33923 4s8z 40842 40842 40842 40042 

85300 95535 101100 11984% 134221 150327 *68366 :108510 2*1198 
.6506 6629 6746 6868 6993 7*20 7249 736:1 .7515 

17060 19121 21400 23968 26844 30065 33613 3.7714 42240 
1301 1325 1349 1314 1399 1424 1450 1476 1503 

*0245 11167 *2172 13268 14462 15163 17162 . 1812$ 204:1.4 

781 774 761 160 753 747 740 733 126 
4650 4987 5336 '5709 6109 6536 6994 . 1484 8001 
355 346 33,6 321 318 :310 301 293 285 

1,929 2045 2*61 2297 . 2435 258* 2736 2900 3074 
141 *42 1:31 "[32 127 122 118 114 189 

.1:19:194 *3284* *40016 165082 184070 205273 228952 255397 294934 
9092 9212 9335 9461 9590 9122 9859 9997 10139 

153111 166164 1,81998 199005 224912 246*15 269793 296230 325776 

363600 .372812 382141 396561 406151 4*5813 42513* 435128. 445061 
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SOUTHERN CALIFORNIA PID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAN F DOLLARS:) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight Car StatiOns 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACtUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL EXP -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS' 
-- PRESENT VALUE. 

ELECTRICIITY -- ACTUAL. DOLLARS 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

MAINT SUPPLIES -- ACTUAL DOLLARS: 
-- PRESENI' VAlUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE. 

SUM OF AEC AND OPERATING COSTS: 

N.P.V. OF ENTIRE PROOECT Y.'T.D. 

I 

2016 201.9 2020 202:1: 2022 2023 2024 2525 2026 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 'S 0 0' 5 0 
O a a o a a a 0 0 

O 0 0 0' 0' 0 0 0 0 
.0 0 0 '0 0 0 0 0 0 

40842 45842 40842 40842 40642 40842 40642 , :40942 40942 

236542 264921 2961*9 332325 3.72204 416668 466893 522920 585670 
7652, 1,1:9.1 1933 8071 8224 8373 6526 668! 8838 

47308 52985 59344 66465 :14441 83374 93319 104584 117134 
1530 :1558 1581 16.1$ 164$ 1675 1705 1736 1168 

22251 24254 26431 28816 31409 34236 31318 40676 44337 
720 713 707 700 694 680 681 615 669 

9568 9169 9809 10496 11:231 1201.7 12659 13158 14721 
277 210 262 255 248 24:1 '235 228 222 

3259 3454 3662 3881' 4114 436.1 4623 4900 5194 
105' 102 96 94 91 88 84 91 18 

311929 354789 395970 441983 493399 550851 615010 686938 761057 
1028$ .10434 10586 10142 *0902 11065 1*231 11402 11516 

358771 395631 4368*2 462825 534241 591698 65591* 127680 807899 

456*5* 466585 471*71 
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAND F DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight dr Stations 
2827 

CAPITAL EXPENDITURES 

STRUCIURE -- ACTUAL DOLLARS 8 
-- PRESENT VALUE 8 

FINISH -- ACTUAL DOLLARS -71888 
-- PRESENT VALUE -986 

,TOTAL CAPITAL UP. -- ACTUAL DOLLARS -71888 
-- PRESENT VALUE -986 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 48842 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 655958 
-- PRESENT VALUE 8999 

SUPERVISORS -- ACTUAL DOLLARS 131190 
-- PRESENT VALUE 1888 

ELECTRICITY -- ACTUAL DOLLARS 48321 
- PRESENT' VALUE 663. 

JANITORS -- ACTUAL DOLLARS 15152 
-- PRESENT VALUE 216 

PlAINT SUPPLIES -- ACTUAL DOLLARS 5586 
PRESENT VALUE 76 

TOTAL OVER. COSTS -- ACTUAL DOLLARS 856726 
-- PRESENT: VALUE 11754 

SUM OF AEC AND OPERATING COSTS 897567 

NP.V. OF ENTIRE PROJECT Y.T.D. 554856 
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SOUTHERN. CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAN P DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

T:ITLE OF ALTERNATIVE -- Ten Car Stations 

BASE YEAR 1982 
FIRsT YEAR OF OPERATIONS :1988 
PROJECT LIFE (YEARS) 49 

ALTERNATIVE'S ASSUMPTIONS: 

INTEREST RATE (PERCENT) . :10.0 
CAPITAL COST INFLATION RATE (PERCENT) 5.9 

CAPITAL COST OUTLAYS IN 1982 DOLLARS' 

NAME LIFE FIRST YR. LAST YR. AMOUNT 
(:YEARS.) OF CAP, or CAP:.. KS 

OUTLAY OUTLAY 

STRUCTURE 49 1984 1981 225999.00 
FINISH 25 1987 1.987 23009.00 

OPERATING & MAINTENANCE COST OUTLAYS IN 1982 DOLLARS: 

NAME ANNUAL INFLATION 
OUTLAY RATE 

KS 

TRAIN OPERATORS 3209.99 12.90 
SUPERVISORS 600.00 12.00 
ELECTRICITY 1109.00 9.90 
JANITORS 899.90 1.99 
MAINT SUPPLIES 429.99 6.99 

NET PRESENT VALUE OF ENTIRE PROJECT 518959 

SALVAGE REPEATED 
KS 

0.00 NO 
9.99 YES 
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I 
TITLE OF ALTERNATIVE -- Ten Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL EXP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE. 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

PlAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

:N:.P:.V:. OF ENTIRE PROJECT V.1.0. 

SOUTHERN CALIFORNIA ID TRANSIT OIIST RICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAND OF 'DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

1982 1983 1984 1986 1986 1987 1988 1989 1990 

0 0 62016 661*6 68372 71791 0 0 0 
0 0 51253 48923 46699 44576 0 0 0 
O 0 0 0 0 29364 0 0 0 
0 0 0 0 S 18227 fl 0 

O 0 62015 65116 68372 101145 0 0 0 
0 0 51253 48923 46699 62803 0 0 0 

0 0 0 0 0 0 38241 30240 38240 

0 0 0 0 0 0 6316 7074 7923 
0 0 0 0 0 0 3565 :3630 3696 
0 0 0 0 0 0 1184 *326 1406 
0 0 0 0 0 0 669 681 693 
0 0 0 0 0 0 .1845 2011 2*92: 
0 0 1 0 0 0 1041 1032 1022 
.0 0 0 0 0 0 1201 1205 1375 
.0 0 0 0 0 0 678 659 641 
0 0 0 0 0 0 596 632 659 
0 0 0 0 0 0 336 324 312 

0 0 0 0 0. 0 11142 12328 13644 
0 0 0 0 0 0 6289 6326 6365 

0 0 0 0 0 0 4.9382 50560 51885 

0 0 51253 100176 146876 209678 215967 222293 228658 

5,5 



SOUTHERN CALIFORNIA tID TRANSIT DISTRICT 
METRO RAIL LIF- LE COST MODEL 

(IN THOUSANDWF. DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF. ALTERNATIVE -- Ten Car Station 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL UP. -- ACTUAL DOLLARS 
PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COST! S 

TRAIN OPERATORS --: ACTUAL DOLLARS 
PRESENT VALUE 

SUPERVISORS ' ACWAL DOLLARS 
PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

NAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUN OF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

1991 1992 1:993 1994 .1995 1996 1:99.7 199$ 1999 

0 5 0 0 0 0 5 
O 0 0 . 0 0 0 0 0 0 
0 0 0' 0 0 5 5 5, 5 
0 0 0 0 0 0 0 0 0 

0 0 0 .0 0 0 0 .5 0 
0 0 0 0 0 0 0 5 0 

38240 38241 38240 38245 38240 38240 38240 36245 38245 

8874 9939 11131 12467 13963 15639 17.515 19617' 21911 
3.763 3832 3901 3972 4045 4118 4193 4269 434'7 
1664 1864 2087 2338 2618 2932 3284 3678 4120 
.756 716 .7.32 745 758 172 786 853 81.5 
2369 2654 2638 3094 3372 3616 4507 4367 4760 
1013 1004 995 966 911 968 .959 950 9,42 
1471 *574 1684 1802 1928 2563 2207 2362 2527 
624 607 590 556 543 528 514 500 
7*0 752 797 845 896 950 1001 1067 1131 
'351 290 279 269 259 251 241 232 224 

'15127' 16732 [8538 20546 22771 25259 28020 31092 34509 
6407 6451 64.91 6546 6598 6652: 6.708 6766 6827 

.53346 54913 56778 58786 61018 63500 66260 69332 72750 

:235065 241516 248014 254561 261158 267811 2745.1,7 '281284 2,881.11 
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S 
TITLE OFALTERNATIVE -- Ten Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE. -- AC.TUAL DOLLARS 
-- PRESENT VALUE 

FINISH 
. 

-- AC:TUAL DOLLARS 
PRESENT VALUE 

TOTAL CAPITAL UP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC;) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS ACTUAL DOLLARS 
-- PRESENt VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS - ACTUAL DOLLARS 
-- PRESENT VALUE 

NAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL 'OPER:. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

N..P.V. OF ENTIRE PROJECT Y.T.D,. 

SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAN F DOLLARS! 

RUN TITLE --: LIGHT CAR VS TEN CAR TRAINS 

2000 2001 2002 2003 2004 

p 
Li 

2005 2006 2001 2088 

0 0 0 Ho,., s .o 
0 .0 0 0 0 0 .0 0 3 
0 0' 0 0 . :0 . 0 0 .0 0 
0 0 0 0 . 0 0 0' 0 0 

0 0 0 0 0 0 0 0 0 0' 0 0 '' .0 0 0 0' 0 0 

38240 38240 38240 38240 30240 38240 38240 38240' 38240 

24608 21561 30860 34512 '38721 43368 48572 54400 60928 
4426 4506 4588 4672 4157' 4843 4931 5021 5112 
4614 5168 5788 6482 1260' 8131 ' 9107 10200 11424 
030 845' 860 876 egz 908 925 941 959 

5109 5656 6,165 6120 1324 7984 8102 9405 10339 
933 925 916 900 900 892 883 875 968' 

2704 2893 3096 3312 3544 3792 4058 4342 4646' 
486 473 460 440 435 424 412 401 390 

1199 £211 1341 '1420 I'S!] 1604 £701 1003 1911 
216 208 200 193 lBS 119 113 166 160 

38313 42548 41264 52515 58363' 64879 72139 80230 09240 
6891 6951 1025 7096 7110 1246 7324 '7405 i4ee 

'16554 .80789 85504 9015,5 96604 103120 1:10380 118411 127488 

295002 301959 308985 31606.1 323251 330496 337820 345225 352713 
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SOUT HERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIE CLE COST MODEL 

(IN THOUSAN F DOLLARS) 

RUN TITLE .-- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALT ERNATIVE -- Ten Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE: 

p:INISH -- ACTUAL: DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL: UP. -- AC:TUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL 'EQUIVALENT OF CAPITAL COST'S (AEC) 

OPERATING COSTS 

TRAIN OPERATORS AC:TUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

MA'INT SUPPLIES -- ACTUAL DOLLARS 
PRESENT VALUE 

TOTAL OPER. COSTS -- AC:TUAL DOLLARS 
- PRESENT VALUE 

SUM OF AEC: AND OPERATING COSTS 

N..P.V. OF ENTIRE PROJECT Y.T.D. 

2009 2110 2011 2012 2013 2014 2015 2016 2017 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
1 :0 0 99405 0 0 0 0 0 
0 .0. 0 5691 0 0 0 0 0 

0 0 0' 99405 0 0 0 0 0 
0 0 0 5697 0 0 0 0 0 

38240 38240 38240 38240 46191 46.19.7 46197 46197 46.197 

68240 76428 85600 95,872 107316 120262 134693 150856' 168959 
5205 5300 5396 5494 5594: 5696 5799 5905 60,12 
12796 14330 16051 17976 20133 22549 25255 28286 3.1.680 

916 994 1012 1030 1049 1068 1:087 1107 1.l:?1 
11270 12284 13389 14594 15908 17340 18900 20601 22455 
860 852 844 836 029 02,1 .814 806 799 

4911 5319 5691, 6090 6516 6972 1460 7983 8541 
3.19 369 359 .349 339 330 321 312 304 

2025 2147 2276 2412 2557 2710 2873 3045 3228 
154 149 143 138 133 128 1:24 119 1i5 

99301 110509 123006 136944 152490 169833 189181 210771 234863 
7574 1663 7754 7048 1945 8044 8146 8250 8357 

131541 148149 161241 1.75:185 198688 2.16030 235379 256968 28106,1 

360288 367951 315105 389250 391195 405238 413384 421634 429991 
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TITLE OF ALTERNATIVE -- Ten Car Stations 

CAPITAL EXPENDITURES 

STRUCTURE ACTUAL DOLLARS 
PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL UP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC.) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT 'VALUE' 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- -- PRESENT' VALUE 

OANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

HAINT SUPPLIES -- ACTUAL DOLLARS 
PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUN OF AEC AND OPERATING' COSTS 

N.P.v. OF ENTIRE PROJECT Y.T.D. 

SOUTHERN CALIFORNI PlO TRANSIT DISTRICT 
METRO RAIL CI YCLE Cost HODEt. 

(IN THOUSAN OF DOLLARS:) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

2010 2019 2020 2021 2022 

. 

2023 2024 2025 :2026 

0 0 0 0 0 0 0 0 0 
S 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 .0 0 0 0 0 0 0 0 

0 0 0 '0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

46197 46191 46191 46191 46191 46191 46191 46197 4619.1 

109234 211942 231375 266060 297763 333495 313514 410336 460526 
.6122 6233 6346 6462 6579 6699 6020 6944 7011 
35481 39739 44508 49849 55831 62530 70034 18438 87851 
1148 1169 1190 1212 1234 1256 1:219 1302. 1326 

24475 26619 29000 31.69$ 34550 37660 41049 44744 48711 
792 705 777 770 763 756 750 743 736' 

9139 9779 10463 1,1.196 11980 12818 13,715 14676 15703 
296 288 .280 212 :265 zsi 250 241 237 

3422 3627 3845 4076 4320 4619 4854 5145 5454 
Ill 101 103 99 95 92 09 05 82 

261753 291:766 325271 362670 404444 451082 503167 561:330 625314 
0467 8580 0696 0815 8936 9061 9198 9318 9452 

:307950 337964 371.4,69 400875 450631 497219 549364 60,7535 672511 

438459 447039 455135 464550 413486 482546 491734 501053 5,10505 

4 



. 

TITLE OF 'ALTERNATIVE a Ten car Stations 

CAPITAL EXPENDITURES 

STRUCTURE a ACTUAL DOLLARS 
-e PKEbEiT VALUE 

FINISH -- ACTUAk DOLLARS a PKESCST VA'UE 
TOTAL CAPITAL EXP, -- ACTUAL DOLLARS 

PREUiiT VALUE 

ANNUAL. EQUIVALENT OF CAPItAL O8TS CAR) 

OPERATING COSTS 

SOUTHERN CALIFO* RAPID TflANSIT DISTRICt 
METRO RAIL iirt CYCLE COST MODEL 

ILK THOUSANDS OF DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

2027 

o 
0 

82662 
-1134 

,92662 
-t 134 

46197 

TRAIN OPERATORS -- ACTUAL DOLLARS 524760 
-- PKEGEäT VALUE 7.199 

SUPER VISORS -- ACTUAII UOLLAHS 99393 
-- PNEoET VALUE IflU 

ELECTRICITT -- ACTUAl. DOLLARS 53160 
I 

PHESEiT VALUE 729 
JANITORS -- Atlu a DOLLARS 16B02 

-- PKtbtiT VALUE 231 I 

MAIN? SUPPLIES -- ACTUAl. DOLLARS 5781 
I -- PKE6IdT VALUE 79 
I 

TOTAL OPEN, COSTS -- ACTUAL DOLLARS 698896 
-- PKEbtiiT VALUE 9589 

SUM or AEC AND OPERATING COST?' 745093 

NET PRESENT VALUE OF ENTINC PHOJECT .5j9959 

a 

S 
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SOUTHERN CALIFORNIA lb TRANSIT DISTRICT 
METRO RAIL LIt CLE. COST MODEL 

(IN THOUSAN OF DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TI:TLE OF ALTERNATIVE.-- Eight car (Over)/Under Ten Car Stations 

BASE YEAR 1982 
FIRST YEAR OF OPERATIONS 1988 
PROJECT LIFE (YEARS) 40 

ALTERNATIVE'S ASSUMPTIONS: 

INTEREST RATE (PERCENT) 
CAPITAL COST INFLATION RATE 

CAPITAL COST OUTLAYS IN 198 

NAME L:IFE 
(YEARS) 

STRUCTURE 
FINISH 

(PERCENT) 

2 DOLLARS: 

FIRST YR. 
OF CAP. 
OUTLAY 

40 1984 
26 19B7 

12.0 
5. 0 

LAST YR. AMOUNT SALVAGE 
OF CAP. KS KS 
OUTLAY 

1987 25000.00 0.00 
1901 ano.n 0.00 

OPERATING & MAINTENANCE COST OUTLAYS IN 1962 DOLLARS: 

MIlE ANNUAL INFLATION 
OUTLAY RATE 

KS 

TRAIN OPERATORS 
SUPERVISORS 
ELEcTRIc:ITy 
JANI TORS 
MAIN SUPPLIES 

-800.00 8.10 
-200.00 8.00 
100.00 9.00 
50..O0 7.00 
20.00 6.00 

NET PRESENT VALUE OF ENTIRE PROJECT 3193 

REPEATED 

NO 
YES 

61 
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SOUTHERN CAL IFORNI ID TRANSIt DISTRICT 
METRO RAIL LIP CLE COST MODEL 

(IN THOUSAND OP DOLLARS) 

RUN TITLE -- EIGHT CAR VS lEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight car (Over)/Under Ten Car Stations 
1902 1983 1904 1985 1986 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL IMP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAI. DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY - ACTUAL DOLLARS 
- PRESENT VALUE 

IJANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

MAINT SUPPLIES -- ACTUAL. DOLLARS 
PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUN oF AEC AND OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

1987 1980 1909 1990 

:0 0 5891 7235 7591 1917 3 0 0 
O 0 5695 5436 509 4953 3 0 3 
B S 0 0 0 3029 0 0 0 
3 0 0 0 0 2311 0 0 0 

0 0 6891 7235 1597 11806 0 0 0 
0 0 5695 5436 6109 1330 0 0 0 

0 0 0 3 0 3 43.10 4310 4319 

O 0 3 . .0 0 0 -1269 -1311 -1481 
0 a o .0 0 0 -117 -704 -691 
0 0 0 0 0 0 -311 -343 ._375 
0 0 0 0 0 0 -119 -175 -173 
O 0 0 0 0 0 16$ 163 199 
2 0 0 0 0 0 96 94 93 
O 0 0 0 0 0 75 00 $6 
0 0 0 0 0 0 42 4! 40 
0 0 0 0 0 0 28 30 
0 3 0 0 . 0 0 16 is Is 

0 0 0 0 0 0 -1316 -1421 -1534 
O 0 0 0 0 0 -143 -729 -116 

O 8 0 0 0 0 3002 2897 2184 

0 3 6695 111:31 16319 23650 22907 22178 21462 
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SOUTHERN cALIF0RNIApP.ID tRANSIT DISTRICT 
METRO RAIL. LI, ICLE COST MODEL 

(IN THOUSANWOF DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight car (Oven/Under Ten Car Stations 
1991 1992: .1993 1994 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 0 0 0 0 
PRESENT VALUE 0 0 0 0 

FINISH -- ACTUAL DOLLARS 0 9 9 0 
-- PRESENT VALUE 0 0 0 .0 

TOTAL CAPITAL. EXP. -- ACTUAL DOLLARS 0 0 0 0 
-- PRESENT VALUE 0 0 0 

ANNUAL EÔUIVALENT OF CAPITAL COSTS MEt) 4318 4318: 4318 :431:8 

OPERATING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE: 

ELECTRICITY .-- ACTUAL. DOLLARS 
PRESENT VALUE 

IJANITORS .-- ACTUAL. DOLLARS 
-- P,RESENT VALUE 

MAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERAtING COSTS 

N.P.V. OF ENTIRE PROJECT Y.T.D. 

1995 

S 

1996 1997 1998 1999 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
O 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

4318 43,18 4318 4318 4318 

_j599 -1721 -1.865 -2015 -2176 -2350 -2538 -214.1. -2960 
-678 -666 -654 -642 -630 -614 -608 -596 -596 
-400 -432 -466 -504 -544 -5.87 -634 -685 -740 

lj:70 -166 -'163 150 -158 -'155 -152 -149 -146 
217 237 258 201 307 334 364 397 433 
92 91 90 90 89 8B 87 86 86 
92 98 105 113 120 129 138 148 158 
39 :38 37 36 35: 34 . 33 32 31 
34 36 38 40 43 45 48 51 54 
14 14 13 13 12 12 II 11 11 

-1656 -1,188 -1930 -2084 -2250 -2429 -2622 -2830 -3055 
-702 -689 671 -664 -652 -640 -628 -616 -605 

2662 2530 2387 2234 2068 1889 :1696 1487 1262 

20,760 20011 19394 
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SOUTHERN CALIFORNIA ID TRANSIt DISTRICT 
METRO RAIL LIF Cit COST MODEL 

(IN THOUSAN OF DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Elght car (Over)/Under Ten Car Statjans 
2000 2001 2002. 2003 2004 2006 2006 2001 2008 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 0 0 0 0 .0 0 0 0 0 
--PRESENTVALUE 0 0 0 0 0 0 0 0 0 

FINISH -- ACTUAL DOLLARS. 0 0 :0 0 0 0 0. 0 0 
--PRESENTVAL'UE 0 0 0 0 0 0 0 0 0 

TOTAL. CAPITAL LIP. -- ACTUAL DOLLARS 0 0 0 0 0 0 0 .0 0 
--PRESENTVALUE 0 0 0 0 0 0 0 0 0 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 4318 4318 .4318 4318 4318 431$ 4318 4318 4318 

OPERATING COSTS 

T:RAIN OPERATORS -. ACTUAL DOLLARS -3197 -3453 -3729 -4027 -4349 -4691 -50Z3 -5479 -5917 
-- PRESENT VALUE 575 565 -554 -534 -526 -515 -.506 -496 

SUPERVISORS -- ACTUAL DOLLARS -199 -863 -932 -1007 -:1087 -1174 -1268 -1370 . -1479 
PRESENT VALUE -144 -141 -139 -136 -.134 -134 -129 -126 -124 

ELECTRICITY -- ACTUAL DOLLARS .472: 514 550 611 666 726 791 862 940 
-- PRESENT VALUE 85 84 B3 83 82 81 80 80 19 

JANITORS -- ACTUAL DOLLARS 169 181 193 207 222 237 254 271 290 
-- PRESENT VALUE 30 30 29 29 27 26: 26 25 24 

MAINT SUPPLIES -- ACTUAL DOLLARS 51 6.1. 64 68 72 16 9.1 86 91 
--PRESENT VALUE 10 10 10 9 9 8 8 8 

TOTAL OPER. COSTS -- ACTUAL DOLLARS -3298 -3560 -3843 -4148 4477 -4832 52:15 -5629 -6075 
-- PRESENT VALUE -593 -582 -571 -561 -550 -540 -530 -520 510 

SUM OF AEC AND OPERATING COSTS 1019 151 475 110 -159 -51'S -898 -1:311 -1757 

N..P..V. OF ENTIRE PROJECT Y.T.D. 14991 14415 13844 13284 12734 12194 11664 11145 10635 

m 
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT 
METRO RAIL LIF CLE COST MODEL 

(IN THOUSAN OF DOLLARS! 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight car (Ovir)/Under Ten Car StatIons 
2009 .2010 20.11 2022 2013 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL: DOLLARS 
-- PRESENT VALUE: 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAPITAL UP. -- ACTUAL DOLLARS 
-- PRESENT VALUE. 

ANNUAL EQUIVALENT or CAPITAL COSTS. (AEC) 

OPERAT:ING COSTS 

TRAIN OPERATORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE. 

ELECTRItITY -- ACTUAL, DOLLARS' 
-- PRESENT VALUE 

JANITORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

PlAINT SUPPLIES -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OPER. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND 'OPERATING COSTS 

N.P.V. OF ENTIRE PROJECT V.T.D. 

. 

2014 2015 '2016 2817 

0 1 0 0 0 '0 0 0 .0 
O 0 0 0 0 0 0 0 1 
O 0 0 12966 1 0' 0 0 0 
0 1' 0 743 0 0 0 0 0 

O 0 0 12966 0 1 0 0 . 0 
0 0 0 743 0 0 0 0 .0 

4328 .4310 4318 4310 535S 5356 5356 5356 5356 

-6390 -6902 -7454 -8050 -0694 -9390 -10141 -10952 '-21020 
-487 -479 -410 -461 -453 -445 -43.7 -429 -422 

-1598 -1725 -1863 -2113 -2174 -2347 -2535 -2138 -29,51 
-122 -120 -Ill -lrI.5 -113 -Ill -jog -:117 -105 
1025' 1117 1217 1327 1446 1576 IllS 1.873 2042 

78 77 77 76 75 .7.5 74 7.3 13 
31,1 '332 356 382 401 436 466 499 534 
24 23 22 22 2:1 21 20 20 1:9 
96 102 108 .Il:5 122 129 13'? 145 1:54 
7 1 1 :7 6' 6 6 6 5 

-6556 -7076 -7636 -8240 -8892 -9596 -10355 -111113 -12156 
-501 -.491 -481 -412 -463 -454 -446 -437 -429 

-2239 -2158 -3318 -3923 -3531 -4240 -4999 -5028 -6701 

11135 9644 9163 9434 8970 0511:6 0170 1633 7204 
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SOUTHERN CALIFORNI ID TRANSIt DISTRICT 
METRO RAIL LIt CIE COST MODEL 

(IN THOUSAN OF DOLLARS) 

RUM TITLE' -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF ALTERNATIVE -- Eight car (Over)IUndir Ten Car Stations 
2118 2019 2020 2021 2122 

CAPITAL. EXPENDITURES 

STRUCTURI -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

:TOTAL CAPITAL UP. -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 

OPERATING COSTS 

TRAIN OPERATORS ACTUAL DOLLARS 
-- PRESENT VALUE 

SUPERVISORS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

ELECTRICITY -- ACTUAL DOLLARS 
-- PRESENT VALUE 

JANITORS: .-- ACTUAL. DOLLARS 
-- PRESENT VALUE 

NAINT SUPPL,IE.S -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL OUR. COSTS -- ACTUAL DOLLARS 
-- PRESENT VALUE 

SUM OF AEC AND OPERATING COSTS 

N.P.V. OF. ENTIRE PROJECT Y.T.D. 

. 

2123 2024 2925 2026 

0 a z a z 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 .0 0 0 0 0 0 
2 0 0 0 0 1 1 1 0 

0 0 0 0 0 0 0 0 0 
'0 9 0 0 0 0 0 0 0 

5356 5356 5356 5366 5356 5356 5356 5356 5356 

-.12775 -13797 -14990 -16092 -17300 -18770 -20272 -21093 -23645 
-41:3 -406 -399 -391 -384 37,7 -.370 363 357 

-3194 -3449 -3725 -4023 -4345 -4693 -5160 -5413 -5911 
-103 -101 -100 -98 -96 -94 -93 -91 -89 
2225 2425 2644 2882 3141 3424 3732 4068 4434 

.72 71 71 69 69 68 68 6.7: 

51 . 611 654 
.71 
700 749 801 857 917 gel 

:18 lB 17 11 17 16 16 1:5 15 
163 173 183 194 206 218 231 245 260 

5 5 5 5 .5 4 4 4 4 

-2.3009 -14036 -i5145 -16341 -17629 -19020 -20519 -22137 -23881 
-421' -413 -405 -397 -390 -382 -37.5 -367 -360 

-7653 -8681 -9789 -10984 -12274 -13664 -15164 -16781 -18526 

6783 6370 5965 5568 . 51:79 4797 4422 4054 3694 

IIIIII1IIIIIIIJH1IIIIIIIIIIHIIIIHIHIIa_.annhiiHhIHIUILUIUIHflhIlIUtUflflttflItIUflflflfltUhI 



SOUTHERN CALIFORNIApID TRANSIT DISTRICT 
METRO. RAIL LI .CLE COST MODEL 

(IN THOUSAN OF DOLLARS) 

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS 

TITLE OF. ALTERNATIVE -- Eight car (Over)Under ten Cr Stations 
2027 

CAPITAL EXPENDITURES 

STRUCTURE -- ACTUAL DOLLARS 
-- PRESENT VALUE 

FINISH -- ACTUAL DOLLARS 
-- PRESENT VALUE 

TOTAL CAP ITht up. -- ActUAg. DOLLARS 
-- PRESENT VALUE 

ANNUAL IDUIVALINt OF CAPITAL Costa tAlc) 

OPERATING COSTS 

0 
0 

-11782 
-148 

-*1782 
-148 

en. 

TRAIN OPERATORS -- ACTUAL DOLLARS -25536 
-- PRESENT VALUE -359 

SUPERVISORS -- ACTUAL OOLLARS -6384 
PRESENT VALUE 88 

ELECTRICITY -- ACTUAL DOLLARS 4833 
PRESENT VALUE 66 

JANITORS -- ACTUAL DOLLARS 1955 
-- PRESENT VALUE 14 

NAINT SUPPLIES -- ACTUAL DOLLARS .275 
PRESENT VALUE 4 

TOTAL OPER:. COSTS -- ACTUAL DOLLARS -25762 
-- PRESENT! VALUE -353 

SUM OF AEC AND OPERATING COSTS -20497 

N.P.V. OF ENTIRE PROJECT Y.T.D. 31:93 

67 
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24- un-I982 12:01:16 VAX-Il FORTRAN V2.4-64 
24-Jun-1982 l2:11102 _DRBI:CSCRTDILCC..FORs33 

PROGRAM LCC 
C 
C SCRTD LIFE CYCLE COST MODEL 
C 
c WRITTEN. FOR SCRTD BY SRI INTERNATIONAL.. JUNE 1982 
C 
C THIS PROGRAM IS WRITTEN IN FORTRAN-li AND WILL NOT COMPILE 
C ON SYSTEMS SUPPORTING ONLY FORtRAN-66 (A.K.A. FORTRAN-IV). 
C 
C: COST RELATIONSHIPS DEVELOPED BYS CLAIRE STARRY 
C PROGRAMED BYz WILLIAM A. STOCK. JUNE 1982 
C 

INCLUDE LCCCOM.FOR' 
* 

.C. 

* C COMMON BLOCKS -- 

C CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS' 
* COMKONICCHARICNAME(3,20} 
* CHARACTER20 CNAME: 
* C NUMERIC DATA FOR CAPITAL EQUIPMENT COSTS: 
* COMMON/CCOSTS'/CYRI( 3., 20) ,cvRz(3.,:20.),.cAMT(3,:20) ,CSAL( 3,20), 
* $ REPEATt3 .20) ,CL lEE (3,20).,. 
* $ CCOST(3,20,60).PVCC(3..20,60),TCCOST(3,60),TPVCC(3,60), 

S AEC( 3,60), CNUM( 3) ,:IC:, NC:,MAXNC 
* INTEGER CYRI,CYR2,CLIFE:,CNUH 
* LOGICAL REPEAT 
* C CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS. 
* COMMON/OCHAR/ONAME(3.,20) 
* .CHARACTER*20 ONAME 
* C NUMERIC DATA FOR. OPERATING AND MAINTENANCE COST: 
* COMMON/OCOSTS/OAMT(3,2fl,OINF(320), 
* $ OCOST( 3,20,60-) 1PVOC(3,21,60-),TOCOSU3.60),TPVOC(3-,6s)-, 
* 5- ONUM(3),IO,NO-MAXNO 
* INTEGER Ot4UM 
* C OTHER ITEMS IN COMMON: 
* COMMON/CHARS/ANAME (3:), RNAME- 
* CHARACTER*81 ANAME,RNAME 
* COMMON INTRT:(:3),CIHF(31,TLCCVI3.6ø),LCtV13), 
* 5, STRTYR.,BASEVR,NYEAR,ENDYR,MAXNY,IA,NA,MAXNA- 
* REAL INTRT,LCCV 
* INTEGER STRTYR.BASEVR-ENDYR 
SC . 

* C VARIABLE NAMING CONVENTION.: 
* C VARIABLES WITH ,.YR., CONTAIN AN ACTUAL CALANDER YEAR, 
* C VARIABLES WITH ONLY "..Y.. ARE RELATIVE YEARS WITH BASEYR 
* C As I. ONLY THESE VARIABLES HAKE LEGAL SUBSCRIPTS. 

INCLUDE 'FILCOM.FOR' 

* C FILES AND SUCH; 
* COMMON/FILES/ISCRCH 

C. 

C- SET MAXIMA 
C- 

MAXNC-23 . 

V HAXNO*20 

Page 1 
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. . CC 24- un-1982 12,11:16 VAX-Il FORTRAN V2.4-64 Pace 2 
24-Jun-I982 12:11:02 -.DRSI; (SCRTDILCC.FOR,33 

021 NAXNA3 
022 MAXNY-61 

C PROCESSINPUT 
023 CALL INPUT 

C PERFORM THE CALCULATIONS 
024. CALL CALC 

C OUTPUT RESULTS 
025 CAkL OUTPUT 
126 STOP 
027 END. 

ROGRAM SECTIONS 

Name Bytes Attributes 

0 $CODE 62 PlC CON REL LCL SHR EXE RD NOWRT LONG 
:3 CCHAR 1280 PlC OVR REL Gm. SHR NOEXE . RD WRI LONG 
4 CCOSTS 32424 Plc OVR REt GOt SHR NOEXE RD WRT LONG 
5 OCHAR 1200 PlC OVR. REL GOt SHR NOEXE RD RT LONG 
6 OCOSTS 31744 PlC OVR REt GBL SHR NOEXE RD WRT LONG 
1 CHARS 321 PlC OVR. REL GBL SHR NOEXE RD WRT LONG 
a $BLANK 780 PlC OVR REt GOt Sfl tWINE RD a. LONG 
9 FILES 4 PlC OVR REL GBL SHR NOEXE RD WRT LONG 

NTRY POINTS 

Address Type Name 

1-50100500 LCC 

ARIABLES 

Address Type Name Address Type Nut. Address Type Name Address Type 

8-515002F8 1*4 BASEYR 0-00111313 P4 ENDYR 0-15100358 .a4 IA. 410187E9C 1*4 
6-SZSH785C J*4 10 9-11510111 *4 ISCRCH 0-31131311 3*4 MANNA 4-111571A4 3*4 
6-20857814 l'4 HANNO 0-55005304 '4 NANNY 8-1005030C I'4 NA 4-annEAl 3*4 
6-01517818 1*4 NO B-08000ZFC l'4 NYEA* 7-OSOSISFS CHAR RNANE 8-101102F4 l4 

ORAYS 

Address Type Name Bytes Dimensions 

4-551S7BC8 R!4 AEC 721 (3, 60) 
150011050 CHAR ANAHE .240 (3) 
480000IE5 ft*4 CANT :240 (3, 20.) 
40Z0015A1 *4 .CCOST 14400 (3, n1 60) 
B-0001000C ft*4 ClNF 12 (3) 

4-00800400 1*4 CL tilE 240 (3, 20) 
3-50050155 CHAR CNAHE :1:201 (3, 20) 
4-flOIiE9B 1*4 CNUM' 12 (.3) 

Name 

IC, 

HAXNC 
NC. 

STRTYR 
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. . S. 
CC 24-Jun-1982 nz$1116 VAX-I.1 FORTRAN V2.4-64 Page 3 

24-Jun-19$2 12101*02 ._DRBLIESCRTOILCC.F0tt33 

4-00000200 R*4 CSAL 240 (3, 20) 
4-00000000 [*4 CYRI 240 (3, 20) 4-manEs 1*4 CYR2 240 (3, 20) 
8-00000000 R*4 INTRT .12 (3) 
8-000002(8 R*4 LCCV 12 13) 
6-00080000 4 OMIT 240 (3, 20) 
6-000001E0 R*4 OCOST 14400 (3, 20, 60) 
6-000000F0 R*4 011W 240 ('3 :20) 

5-00000000 CHAR ONAHE 1200 (3, 20) 
6-00007800 1*4 ONUH 12 (3) 
4-00003DE0 R*4 PVCC 14400 (3., 20, 60) 
6-00003A20 Rt4 PVOC 14400 (.3., 20, 60) 
4-000003C0 L*4 REPEAT 240 (3, 20) 
4-000076Z0 R*4 ICCOST . 720 (3, 60) 
8-00000018 R*4 TLCCV 720 (3, 60) 
6-00007260 R*4 TOCOST 720 ('3, 60) 
4-005078F0 R*4 TPVCC 720 60) 
6-00087530 R.*4 TPVOC 720 (3, 60) 

UNCT1ONS AND SUBROUTINES REFERENCED 

AIC INPUT OUTPUT 

otal Space Allocated - 66142 Bytes 



ir!I 
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I S 24- un-fl82 .12'Bl'fl VAX-Il FORTRAN V2.4-64 Page 4 

24-Jun-19$2 12:01*02 _DRBIUSCRTD]LCC.FOR;33' 

SUBROUTINE INPUT 
C ROUTINE To MANAGE THE INPUT 0 ALL DATA 
C 
C WILLIAM A. STOCK', JUNE 1982. 
C 

INCLUDE :LCCCOMFOR 
ftc 
* C COMMON BLOCKS -- 
SC 
* C CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS; 
* COMMON/CCHAR/CNAME (3,20) 
* CHARACTER21 CNAME 
* C NUMERIC: DATA FOR CAPITAL EQUIPMENT COSTS; 
* COMHON/CCOSTS/CYRI (:3:20) ,CYR2( 3.20) ,CAMT( 3,20) ,CSAL(3 ,20), 
* $ REP.EAT3.2ZhCLIFE3,20, 
* $ CCOST(3,23,6S),PVCC(3.20.160).rCCOST(3,65),TPVCC(3,60), 
* $ AEC( 3.60) ,CNUM( 3) .IC.NC.MAKNC 
* INTEGER CYRI .CYR2.CLIFE ,CNUM 
S LOGICAL REPEAT 
* C CHARACTER DATA..FOR OPERATING AND NAINIENANCE COSTS: 
* COMMON/OCHARJONAMEI3,23) 
* CHARACTERthZB OHAME 
* C NUMERIC DATA. FOR OPERATING AND MAINTENANCE COST' 
* COMJh4ON/OCOSTS/OAMT(3.20).OINF(3,23), 

S OCOST(:3,2Z,60),PVOC(3,2Z,62),TOCOST(:3,60),TPVOC(3,55), 
* $ oNupu3);Io.No,PIAXNO 
* INTEGER ONUM 
* C OTHER ITEMS IN COMMON' 
* COMHOH/CHARS/ANANE( 3.).RNAME 
* CHARACTER8S ANANE. RNAME' 
* COMMON INTRr(3:.),C.INF(3),TLCCV(3,60),LCCV(3), 
* $ STRtYR.8ASEYR,NYEAR.ENOYR,MAXNY,IA..NA,MAXNA. 
* REAL. 'INTRT,LiCCV 
* INTEGER STRTVR,SASEYR.ENDYR 

C VARIABLE NAMING CONVENTION' 
C VARIABLES WITH "..YR.. CONTAIN AN ACTUAL CALANDER YEAR., 

* C VARIABLES WITH. ONL.Y ...... ARE RELATIVE YEARSWITH. 'BASEYr 
* C AS 1. ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS'. 

INCLUDE 'FILCOH.FOR' 
SC 
* C FILES-AND SUCH: 
* COHMON/FILESII'SCRCH 
ftc 

LOGICAL FULL,ERROR,E$D,'EOF ,KILI. 
C 
C SCRATCH FILE FOR FREEFSELD RE'RCADS: 

ISCRCH-lI 
OPENCUNITISCRCH,'STATUSa'SCRATCN') 

C FLAG TO KILL RUN IF ERROR 
KILL- fALSE: 

C 
C READ RUN HEADER INFORMATION 
C 

CALl. RHINPTERROR) 
C 



IlnuhlulIw 

NPUT Zløn-i9fl 2!81!16 
24Jun-19$2 12*81*02 

'IF" LOOP OVER ALTERNATIVES 
C 

024 IA-B 
025 100 IA-IA+I 
026 IF(IA :..GT. MAXNA)THEN 
021 WRUE(6.691W)MAXNA 
028 6910 FORNAfl/' ERROR - NUMBER OF ALTERNATIVES EXCEEDS LIMIT OF' .14) 
029 STOP 
038 END IF 

C 
C READ ALTERNATIVE'S HEAOER INFORMATION 
C 

CALL ANINPT(:ERROR) 
C SPACE OVER AS MANY DELIMITER RECORDS AS NEEDED 

CALL NEXGRP(EOF) 
IF(EOF)GO TO 900 

C 
C READ AND PROCESS CAPITAL COSTS 
C 
C 
C 'IF" LOOP OVER CAPITAL COST RECORDS 
C 

IC-S 
FULL- .FAL SE. 

280 IC-IC+1 
IF(IC .GT. MAXNC)THEN 
FULL- TRUE 
ICMAXNC 

END IF 
cALL CINPUT(FULL,CNAHEVIA,IC),CLIFE{IA,IC),CYRI( IA,IC),C.YR2( IA,IC4 

$ ,CAMT( IA, IC).CSAL( IA,IC),REPEATVIA.IC),ERRORJND) 
IF( ERROR )THEN 

KILL.- .TRUE. 
IC-IC-I 

END IF 
IFLNOT:. ENDIGO TO 200 
Nc-Ic. 
IFLNOT. FULL)NC-IC-I 
CNUM( IA I-NC 

C SPACE OVER As MANY DELIMITER RECORDS AS NEEDED 
CALL NEXGRPIEOF) 
IF(EOF)Go TO :900 

C 
C READ AND PROCESS OPERATING AND MAINTENANCE COSTS 
C 
C "IF" LOOP OVER OPERATING AND EQUIPMENT COST RECORDS 

10-0 
FULL-.FAL SE. 

300 10-10+1 
IF(I0 GT. HAXNO)THEN 
FULL- TRUE. 
IOaMAXNO 

END IF 
CALL OiNPUT(FtiLL,ONAME(IA,10)OAMT(1A,IO4.OlNF(IA,IO), 

$ ERROR,END:,EOF) 
IF(.ERROR )THEN 
KILL- .JRUE. 

VAX-li FORTRAN V2. 4-54 
_.DRBIiCSCRTD3LCC .FOR; 33 

11 

S 
Page 5 



NPUT 240-1902 12:01:16 VAX-Il FORTRAN V2.4-64 Page 6 
24-Jun-l.982 12:01:32 :_DRBI,I CSCRTD]LCC.FOR;33 

062 1.0-10-1 
063 END IF 
064 It(..NOT. END)G0 To 300 
065 No-to 
366 IFL,NOT. FULL)NO-IO-1 
067 ONUM(fIA)NO 

C SPACE OVER DELIMITER REcoRDS TO FIND E-O-F OR NEXT ALTERNATIVE 
068 IF(.NOT. EOF)CALL NEXGRP(EOF) 
069 IFLNOT. EOF)Go Tolls 
070 NAIA 
071 IF'(KILL)THEN 
072 WRIm6,6935 
073 6930 F'ORMAT(/' NO RUN ON ACCOUNT OF INPUT ERRORS DETECTED') 
074 STOP 
076 END IF 
0.76 RETURN 
0:77 900 WR1TE(6,6940 
078 '6940 FORMAT(/' ERROR -- UNEXPECTED END-OF-FILE WHILE READING ',, 

S DELIHITER RECORDS') 
079 STOP 
081 END 

ROGRAM SECTIONS 

Name Bytes Attributes 

O SCODE 034 PlC CON REL LCL StIR EXE RD NOWRT LONG 
1 $PDATA 1.72 PlC CON REL LCL StIR NOEXE RD NOWRT LONG 
2 $LOCAL too PlC CON REL LCL NOSIIR NOEXE RD WRI LONG 
3 CCHAR *203 PlC OVR REL GaL StIR NOEXE RD WRT LONG 
4 CCOSTS 32424 PlC OVR REI. GaL StIR NOEXE RD WRT LONG 
6 OCHAR 1201 PlC OVR REL GBL StIR NOUE RD WRT LONG 
6 OCOSTS 30144 PlC OVR 'ML GBL StIR NOEXE RD WRT LONG 
7 CHARS 320 P:I,C OV,R REt. GBL SHR NOEXE RD WRT LONG 
8 SBLANK 188 PlC OVR ML GBL StIR NOEXE RD WRT LONG 
9 FILES 4 PlC OVR REt. GOt. OUR NOEXE RD WRT LONG 

NTRV POINTS 

Address Type Name 

0-00005000 INPUT 

RIABL ES 

Address Type Name Address Typ. Name Address Type. Name Address Type Name 

801fl52F$ 1*4 BASEYR 250000008 L4 END 80000Z300 1*4 ENDYR :200S0100C L*4 EOF 
2-10101004 L*4 ERROR 2,-flaunt L,4 FULL. 0-15105308 I'4 IA 4-55007E9C' 1*4 IC 
6-5935785C l4 10., 9-13000000 I'4 ISCRCH 2-10000010 L*4 KILL 0-00001310 1*4 HAXNA 
4-01017EA4 1*4 MAXNC 6-10107814 j*4 HAXNO 8-00500304 1*4 NANNY 0-0010031C 1*4 NA 
4-10007EAS 1*4 NC 6-55057815 l4 NO 8-005U2FC 14 INVEAR 7-015550FS CHAR RNAME 



(PUT . 
8-000002F4 1*4 STRTYR 

tRAYS 

Address Type Name Bytes Dimension! 

4-00007BCO R*4 AEC 720 (3,, 60) 
7-00000000 CHAR AHAME 240 (3:) 

4-00000110 R4 CANT 240 (3:, 20) 
4-000005A0 R*4 CCOST 14400 (3, 20, 60) 
8-0000000C R*4 tINE 12 (3) 
4-000004B0 1*4 CLIFE 240 (3. 20) 
3-00000000 CHAR CHAME . 1200 (3, 20.) 
4-00007E90 j*4 CHUM 12 (3:) 
4-000002DB R*4 CSAL 240 (3, 20) 
4-00000000 1*4 CYRl 240 (3 20) 
4-000000F0 1*4 CYRZ 240 (3, 20) 
8-00000000 R*4 INIRT 12 (3) 
8-000002E0 R*4 LCCV [2 (3) 
6-00000000 g*4 OAMT 240 (3, 20) 
6-000001E0 R*4 OCOST 14400 (3, 20, 60) 
6-000000F0 R*4 011W 240 1:3, 20) 
5-00000000 CHAR ONAME 1200 (:3, 20) 
6-00007800 1*4 ONUM 12 (3) 
4-'00003DE0 R'4 pvcc 14400 (:3 20, 60) 
6-00003A20 R4 PVOC 14400 (:3, 20, 60) 
4-000003C1 L*4 REPEAT 240 (3, 20) 
4-00007620 R54 TCCOST 720 (3, 60) 
e-ootosois R*4 TLCCV 720 (.3, 60) 
6-00007260 R*4 TOCOST 720 (:3, 60) 
4-000078F0 R'4 TPVCC 7.20 (3, 50) 
6-00007530 R*4 TPVOC 720 (3, 60) 

B E IS 

Address Label 

0-00000029 100 
1_00000066 6940' 

Address Labàl 

0-00000086 200 

JNCTIONS AND SUBROUTINES REFERENCED 

IINPT CINPUT FORSOPEN 

ta1 Space A:l located - 67796 Bytes 

II!IIi1I Ii,1it1,tIIL.&.Sfl,,,t,, 

24tr.1:982 12101116 VA)frll FORTRAN V2.4-64 Page 
Z4-3sn-t9S2 tt%Zt;fl _OfltttStWVDWtt.Efl;33 

Address Label 

S-03000IEF 300 

NEXGP OINPUT 

Address Label Address Label Address Label 

0-00000306 900 .1-00000000 6910' 1-00000037 6930' 

RH! nn 



24n-1982 12s0Is16 vAx-li FORTRAN V2.4-64 
24-Oun-flb2 12$0fl02 ..DRBIILSCRTDILCC.FOR,33 

091 SUBROUTINE RHINPT(ERROR) 
C ROUTINE TO READ RUN HEADER INFORMATION 
C 
C WILLIAM A. STOCK4 JUNE t9B2 
C 

592 INCLUDE LCCCOM.FOR' 
SC 
* C COMMON BLOCKS -- 
*C 
* C CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS; 

903 * COHMON/CCHAR/CNAME(3,29) 
954, * CNARACTER'25 CNAME 

* C NUMERIC' DATA FOR CAPITAL EQUIPHENT COSTS; 
005 * COMMDH/CCOSIS/CYRI (3.20) ,CYR2I3, 25), CAHT( 3,29 ),CSAL13 

* 
,25), 

5 REPEAT(3..29),CLIF:E(3,,29), 
* .5 CCOST(3,29,65),pvcc(3,29,65),TCCOST(3,69),TPVCc(3,69), 
* $ AEC( 3, 65:),CNUH(3) ,IC ,NC,MAXNC 

506 * INTEGER CYRI,CYRZ,CLIFEjCNUH 
397 * LOGICAL REPEAT 

* C CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS; 
088 * COMMONIOCHAR/ONAME(3,20) 
089' CHARACTER52B ONAME 

* C NUMERIC DATA FOR OPERATING AND MAINTENANCE COST; 
919 * CONMON/OCOSTS/OAMTI3,25),OINF(3,25), 

* $ OCO$T(3,29,69),pVOC(3,2a,69),TOCQ$T(3,fig),TpVOC(.3,65), 
* $ ONUM(3 ) 10,, NO,NAXNO 

Oil INTEGER ONUM 
* C OTHER ITEMS IN COMMON; 

512 * COMMONJCHARS/ANAHE(3).,RNAME 
013 * CHARACTER*BS ANAME,RNAME 
914 * COMMON I NTRT( 3:):,CINF (3 ),TLCCV( 3,65), LCCV(3), 

* $ STRTYR,BASE.YR:,NVEAR,ENDYR,MAXNY,IA,NA,HAXIIA 
9[5 * REAL INTRT,LCCV 
016 * INTEGER STRTYR..BASEYR.ENDVR 

SC 
* C: VARIABLE NAMING CONVENTI'ONI 
* C VARIABLESWITH '..YR.." CONTAIN AN ACTUAL CALANDER YEAR, 
* 'C VARIABLES WITH ONLY '...Y.." ARE RELATIVE YEARS WITH BASEYR' 
* C' AS I. ONLY THESE VARIABLES MAKE LEGAL 'SUBSCRIPTS. 

C 
017 LOGICAL ERROR,E0F 
018 CHARACTER585 LINE 
019 ERROR-..FALSE. 
025 CALL NEXGRP(EOF) 
021 IF(EOF)GO TO 919 

C READ RUN TITLE 
022 READ( b,5550.IND-910)RNAHE 
023 5855 FORMAE(A85) 
024 'CALL NEXGRP(EOF) 
025 IF4EOF)GO TO :919 

C RUN NUMERIC DATA 
026 READ( 5:,,.ERR995,END9i9)BASEYR,STRTYR,NYEAR 
02:7 'ENDYR-STRTYR+NYEAR-1 
020 'RETURN 
029 919 BACKSPACE 5 
030 READ 5,S059)LINE 
031 L-NBLNKL(LINE) 

Page 
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HINPT 24t-19$2 12:01118 
24-JUnr1902 12:11:02 

032 WRITE(6..6900)LINE(i:L) 
033 6900 FORMAT( I' ERROR -- RUN HEADER NUMERIC DATA INCOMPREHENSIBLE OR '. 

8 9IISSING'/ 
8 LAST RECORD REAO*'/ 
S IX,A(L)) 

034 ERRORC.. TRUE. 
035 RETURN 
036 910 WRITEII 6.89.10) 

! 

037 6910 FORPIAT(/ ERROR -- UNEXPECTED END-'OF-FILE WHILE READINGRUN 
S ':HEADER INFORMATIONLI ) 

038 -STOP 
039 END 

ROGRAM SECTIONS 

Name 

0 SCODE 
I SPDATA 
2 SLOCAL 
3 CCHAR 
4 CCOST-S 
5 OCHAR 
6 OCOSTS 
7 CHARS 
6 SBLANK 

WIRY POINTS 

Address Type Name 

0-00000000 RHINPT 

ARIABEES 

Address Type Name 

$00Z002F$ 1*4 8ASEYR 
8-00000308 j*4 IA 
2-00000000 CHAR LINE... 
0-00000324 1*4 HAXNY 
8-000002FC 1*4 NYEAR 

RRAYS 

Address Type Mime 

4-000078C0 R*4 AEc 
1-00000000 cHAR- ANAME 
4-00000110 ft*4 CAlif 
4-U000SAS I(.4 CCOfl 

Bytes AttribUtes 

VAX-Il FORTRAN V2.4-64 Page 9 
..DRBI t ISCRTDILCC.FOR,33 

296 Plc CON REL ICE SHR Ext RD NOWRT LONG 
$84 PlC CON REL LCL SHR NOEXE RD NOWRT LONG! 
12$ PlC CON REL LCL NOSHR NOEXE RD WRT LONG 

1200 PlC OVR REL GM. Sn NOEXE RD WRT LONG 
32424 P:lc OVR REL GM. SHR NOEXE RD WRT LONG 
1.200 PlC OVR REL GM. -SHR NOEXE RD WRT LONG- 

PlC OVR REL GBI. SHR NOEXE RD WRT LONG 
320 PlC OVR REL GBL SHR NOEXE RD WRT LONG 
788 Plc OVR REt. GBL SHR NOnE RD WRT LONG 

Address Type Name 

8-00000300 1*4 ENDYR 
4-00001E9C j*4 IC 
9..Ø995fl3$9 1*4 MAXNA 
80000030C 1*4: NA 
7-400000F0 CHAR RNAHE 

Bytes Dimensions 

722 (3:, 60) 
240 (3:) 

240 (3-, 20) 
tillS 13, 20, 60) 

Address Type Name 

:2,0S000050 E*4 £01' 

6-0000780C 1*4 -tO 
4,00001EA4 I4 MAXNC 
4flflfl7EAfl 14 NC 
L-000002F4' 1*4 STRTYR 

Address Type Name 

AP-000000049 L'4 ERROR 
2-00000064 J*4 L 
6-00001814 j*4 HAXNO 
6_00001810 14 NO 



HlNPT 24_t_11982 12101116 VAX-il FORTRAN V2.4-64: Page 10 
24-Jun-.l982 1:2,01*02 DRB I9iCSflTDI ICC. FOR; 33 

B_0000nsC. R4 CIHF 12 (3) 
4-00000460 :14 CLIF.E 240 (3, 20) 
300000050 CHAR CNAME 1200 (:3, 20) 
4-00007E90 1*4 CHUM 12 13) 
4-00000200 R*4 CSAL 240 ('3 :25.) 

4-50000000 1*4 CYRI 240 13, 20) 
4-000000F0 1*4 CYR2 242 ('3, 20) 
8-00000005 R*4 INTRT 12 (3) 
8-000002E8 R*4 LCCV 12 (3) 
6-00000000 R'4 OMIT 240 (3, 20) 
6-000001E8 R4 OCQST 14450 (3, 20, 60) 
6-000000F0. R*4 OINE. 240 (3, 20) 
5-00000000 CHAR ONAME 1:200 (3, 20) 
6-00007800 1:*4 ONUM 12 (:3) 

4-00003DE0 R*4 PVCC :1.4400 (3,. 20; 60') 
6000fl3A20 R*4 PVOC 14400 (3, 20, 60) 
4-000053C0 L'4 REPEAT 240 (3.. 20) 
4-00507620 R4 TCC0ST 720 13, 60) 
8-00000018 R*4 .T:LCCV :720 (:3, 60) 
6-00507260 R*4 TOCOST 720 (:3, 60) 
4-000078F0 R*4 TPVCC 720 (3, 60) 
6-50007530 R*4 TPVOC 720 0) 

Addi'ess Label Address Label 

0-000000A1 900 '0-00000100 910 

UNCTIONS AND SUBROUTINES REFERENCED 

BLNKL NEXGRP 

otal Space Allocated - 67284 Bytes 

Address Label 

1-00000000 5000' 

Address Label 

1-00000053 6900' 

Address Labe.! 

1.-0000006D 6910.! 



C] 24 -I82 12:101116 VAX-It FORTRAN V2r464 Page It 
24-Jurrl9SZ 12'lI'SZ _DRBI*CSCRTD]LCC:.:FORL33 

SUBROUTINE AHINPTCERROR) 
C ROUTINE TO READ AN ALTERNATIVE'S HEADER INFORMATION 
C 
C WILLIAM A. STOCK, JUNE 1982: 
C 

INCLUDE. LCCCOM'.'FOR:' 

* C COMMON BLOCKS -- 
*C 
* C CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS. 
* COMMON'ICCHAR/CNAME (3,2O:) 
* CHARACTER*20 CNAME 
* C NUMERIC DATA FOR CAPITAL EQUIPMENTCOsTS. 
* COMMON1CCOSTS/CYRI (1,20) 3:,20:) 3., ?0) 
* 

,CYR2( ,CAMT( ,CSAL(3,20), 
'$ REPEAT( 3,20) ,.CL ItE(.3.20), 

* $ CCOST( 3:,20,,60) ,PVCC(3120.60:) 1TCCOST( 3,60),TPVCC(3,60), 
* $ AEC( 3:, 60), CNUM(3) IC1NC','MAXNC 
* INTEGER CYRI,CYR2,CLIEE,CNUMH 
* LOGICAL REPEAT 
* C CHARACTER DATA FOR OPERATING AND MAINTENANCE COflSt 
* COMMON/OCHAR1ONAME(3,2O) 
* CHARACTER*20 ONANE 
* C NUMERIC DATA FOR OPERATING AND MAINTENANCE COST$ 
* ,COMMON/OCOSTS/OAMT(:3,204,OINF(:3.,20), 
* $ OCOST (3, 25,.6Z),,PVOC(!3,20,60) ,TOCOST(3,6Z),TPVOC(3,6z), 
* $ ONUM( 3.), 10., NO,MAXNO 
* INTEGER ONUN 

C OTHER ITEMS IN COMMONS 
COMMON/CHARS1ANAME'(3 ) RNAME 

* CHARACTER*80 ANAME,RNAME 
* COMMON INTRT( 3) ,CINF(3 ) ,TLCCV(3 .60) ,LCCV( 3!),, 

$ STRTYR,BASEYR,.NYEAR,ENDYR,MAXNY,IA,NA,MAXNA 
REAL .INI RT,LCCV 
'INTEGER: STRTYR,BASEYR1rENDYR 

* C VARIABLE NAMING CONVENTIONs 
C: VARIABLES WITH "..YR..1' CONTAIN AN ACTUAL CALANDER YEAR, 

* C VARIABLES WFIH ONLY :y 
* ARE RELATIVE YEARS WITH BASEYR" 

C' AS 1. ONLY: THESE VARIABLES MAKE LEGAL SUBSCRIPTS. 

LOGICAL ERROR,EOF. 
CHARACTER*80 LINE 
ERROR- .FALSE. 
CALL NEXGRP(EOF) 
IruO! )GO TO 9.10 

C ALTERNATIVE'S JIITLE 
READC5 ,:6000, END.9.I0 )ANAME(IA) 

6000 FöRMAT(ABS) 
CALL NEXGRP(EOF) 
IF(EOF)GO TO 910 

C READ ALTERNATIVE NUMERIC DATA 
READ(6. *oERR_9Z3.,END_s10)I1NTRT(IA) ,CINF( IA:) 
RETURN 

930 BACKSPACE 6, 

READI(6, 6000:)L,I NE 
L."NBLNKL(II. INE) 
WRITE('669fl)LINE( tiL;) 
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HINPT 24t1-1982 12tOhiI.6 VAX-il FORTRANV2.4-64 Page 12 
24-Jun- 1982 12:111:52 CR01 :ESCRTD3 LCC:. EoR;33 

032 6900 FORMAT(/ ERROR -- ALTERNATIVE HEADER. NUMERIC DATA ', 
$ 'INCOMPREHENSIBLE OR MISSING'.! 
$ LAST RECORD READ''! 
$ IXIACI>) 

$33 ERROR- TRUE. 
034 RETURN 
035 910 WRITE(6,69l0) 
036 6910 FORMAT(/ ERROR -- UNEXPECTED END-OF-FILE WHILE: READING . 

$ 'ALTERNATIVE HEADER INFORMATION') 
037 STOP 
038 END 

ROGRAM SECTIONS 

Name Bytes Attributes 

ft $CODE :320 PC CON REL LCL SHR EXE RD NOWRT LONG 
I '$PDATA 200 P IC CON REt LCL SHR NOEXE RD NOWRT LONG 
2 $LOcAL 128 PLC CON. REL LCL NOSHR NOEXE RD WRT LONG 
3 CCHAR .1298 PlC OVR REt. GBI. SHR NOEXE RD WRT LONG 
4 CCOSTS 32424 PlC OVR REL G81. SI4R NOEXE RD WRT LONG 
S OCHAR 1200 PlC OVR REL G8L SHR NOEXE RD WRT LONG 
6 OCOSTS 39744 PLC OVR gEL CDL SHR NOEXE RD WRT LONG 
7 CHARS 325 PLC OVR REL GOL SHR NOEXE RD fl LONG 
8 :$9(fl4$( :799 Plc OVR REL GBL StiR NOEXE RD WRT LONG 

N.RY POINTS 

Address Type Name 

0-00000000 . AHINPI 

ARIABLES 

Address Type Name Address Type Name Address Type Name Address Type Name 

8-flflSZFB 1*4 BASEYt 8-80800300 .I4 ENDYR. 2-00000øso L!4 EF Ap-008080841 1*4 ERROR 
800000308 :1*4 IA: 401007E9C 1*4 IC 60000780C 1*4 10 2-00000054 1*4 1 
:2-00000000 CHAR LINE 8-00000310 I.4 MAXNA 4-00007EA4 1*4 HAXNC 6-00001614 1*4 MAXNO 
8'00000304 1*4 MAXNY B-0000030C .1*4 NA 4-00007EA0 14 NC 6_00001810 *4 NO 
.8-00000ZFC I4 NYLAR. . 1-30000ø!0 CHAR aflAME 8_000002F4 1*4 STRTYR 

RRAYS 

Address Type Name Bytes Dimensions 

4-000078C0 R4 AEC :720 ('3 60) 
7-00000000 CHAR ANAHE 240 (3) 
4000001E0 R*4 CANT 240 (3, 28) 
4000006A0 R*4 CCOST [4400 (3, 20, 60:) 
0-0000000C R*4 C.INF 2.2 (3) 



IINPT . 
4-00000480 l.4 CLIFE 
3-00000000 CHAR CHAHE 
4-00007(90 I4 CNUH 
4-000002D0 R14 CSAL 
4-00000000 J*4 CYRI 
4-000000F0 1*4 CYR2 
8-00000000 ft*4 INTRT 
8-000002E8 R*4 1ccv 
6-00000010 R*4 OANT 
6-000001Eø R*4 OCOST 
6-000000F0 R*4 OINF 
6-02030090 CHAR ONAHE 
6-00007000 1*4 ONUH 
4-00003DE0 R*4 PVCC 
6-00003A20 R*4 PVOC 
4-000003C0 1*4 REPEAT 
4-00007620 ft*4 TCCOST 
8-00000018 R*4 TLCCV 
6-00007260 R*4 1OCOST 
4-000078F0 ft*4 

6-00007630 R*4 TPVOC 

RBE IS 

Iii ((I iii jjj:iIIJ iii uIjIii 1(1 jj Uli Iii Uli !1.L1_L 

24- n-1982 12t01i16 
24-Jun-1962 12'01'02 

240 (3, 20) 
1200 (:3 Ø 
12 (:3) 

240 (:3 
20) 

242 (3, 20) 
240 (:3, :20) 

.12 (3) 

.12 (3) 
240 (3, .20) 

14400 (3, 20, 60) 
240 (:3, 20) 

:1200 13, :20) 
12 (:3) 

14400 (3,. 20, 60) 
14400 (3, 20, 60) 

240 (.3, :20) 
.721 (3,. 60) 
730 (3, 60) 
720 (3, 60) 
720 (3, 60) 
720 (3, 60) 

Address Label Address Label 

0-000000c1 900 P0-00000120 910 

iNCTIONS AND SUBROUTINES REFERENCED 

BLNKL NEXGRP 

otsi Spscs Allecotad ii !IJ$ Bytes 

Address Label Address Label 

I-00000000 6000' 1-00000003 6900' 

riuimiii 

VAX-Il FORJRAN V2.4-64 
-..DRBI iCSCRTDILCC.FOR;33 

Address Label 

I-00000076 6910' 

LI LI 111111 liii 

S 
Page 1:3 



24-JUn-1982 12'IIs16 
24-Jun-1982 12.01 '12 

susteUnnc ctflvwncutt,ceuat,sct.tn,icni ,ltfl2,CAWT,CSM.,REPEAI, 
S ERROR,END) 

C THIS ROUTINE PROCESSES INPUT RECORDS FOR CAPITAL EQUIPMENT COSTS 
C ON A FREE-FIELD BASIS. 
C 
C WILLIAM A. STOCK, JUNE 1982 
C 

CHARACTER*20 CHAME 
tOGItAL FULL ,REPEAT,ERROR,END 
CHARACTER*B0 LINE 
INCLUDE 'FILCOM. FOR' 

* C FILES AND SUCHI 
* COHMON/FILES1ISCRCH 

END .FALSE. 
ERROR-.FALSE. 
REAO( 5. 5000.END-920 )L INE 

5101 .FORMATCABS) 
C FIND START (II) OF EQUIPMENT TITLE 

I 1-NBLNKItL INE) 
IF(Il .EQ. 0)THEN 
WRITE(6,6900) 

6900 FORMAT( I' ERROR -- ALL BLANK RECORD IN CAPITAL COST DATA:') 
ERROR-. TRUE 
RETURN 

END IF 
C CHECK FOR END OF CAPITAL EQUIPMENT COST RECORDS DELIMITER 

IF(LJNE( I:I.$II ) .EQ. 'C )THEN 
END-.. TRUE. 
RETURN 

END IF 
C FIND ACTUAL LINE LENGTH (LI 

L-NBLNKL( LINE 
C FIND END (12) OF EQUIPMENT TITLE 

ICOLON-INDEX(LINE,'i' ) 

IF(ICOLON .EQ. 0)THEN 
WRITEI6.6906)LINE( tiLl 

6906 FORMAT(/' ERROR -- THE FOLLOWING CAPITAL COST RECORD CONTAINS:., 
$ . NO COLON TO DELIMIT TITLE;'l 
$ IK,A(L)) 

ERROR-. TRUE. 
RETURN 

END IF 
12-ICOLON-t 

C 
C AFTER .EASTBL:I.SHINQ THAT CAPITAL EQUIPMENT COST ARRAYS HAVE ROOM, 
C WE CAN START LOADING THEN 
C 

IFL FULL )THEN 
WRITE (6,5927 )LINE( * IL) 

6907 FORMATU' ERROR -- CAPITAL EQUIPMENT COST ARMY SIZES EXCEEDED', 
$ ' AT RECORDI/VX,A4>) 

ERRoR. TRUE. 

C CAPITAL EQUIPMENT NAME 

VAX-li FORTRAN V2.4-64 
.-DRB1z ISCRTDILCC.FORi33 

Page 14 
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S 
INPUT 24-Jun-fl82 12siI'16 VAX-Il FORTRAN V2.4-64 Page 15 

24-Jun-1902 12'01'02 _DRB1.tSCRTD]LCC.FOR33 

331 IF(I2 .EO. Il)THEN 
838 CHAME- 
33! ELSE 
840 CNAME-LINE( lIt 12) 
341 END IF 

C ESTABLISH WHETHER REPEAT CODE R' EXISTS AT END OF LINE 
342 REPEAT(LINE(LsL) .10. R .01. LINE(LIL)...EO. 'r') 

C SUBTRACT 1 FROM L IF LAST CHARACTER IN LINE IS 'R' (REPEAT) 
343 LM'0 
344. 154 REPS T)Ls1 

LINE(ICOLON+ItL-LM)SHOULD BE NUMERIC: ONLY AND SHOULD HAVE 
C SUFFICIENT CHARACTERS 

345, IF((:L-LM)(.I.COLON,1 HI .'LE. 0)THEN 
346 WRITE(6:,69.%0)LII4EII IL 
347 6910 FORMAT(11 ERROR -- NO';HUHERIc FIELD IN FOLLOWING CAPITAL CoST', 

$ RECORDrtlX,MLfl 
340 ERROR-.TRUE. 
849 RETURN 
350- END IF 

C WRITE NUMERIC PART OF INPUT RECORD TO SCRATCH FILE SO E CAN 
C: RE-READ AS, LIST DIRECTED 

351 REWIND ISCRCH 
352 WRI,TE(ISCRCH.1000)LINEIICOLON.1:L-LM) 
853 1000 FORMATABS 
354 REWIND LSCRCH 
856 READ(:ISCRCH-,0.ERR-900,END-910)CLIFE.CYRI .CYR2,CAHT,CSAL 
356 ICL,IFE-CLIFE 
867 ICYRI-CYRI 
358 ICYR2-CYR2 
859 RETURN 
860 900 'WR ITE(6, 69224L INE,( flL:) 
861 6920 FORNAT( ERROR. -- THE FOLLOWING CAPITAL COST RECORD HAS , 

$ INCOMPREHENSIBLE NUMERIC DATA:P/1X,A(L)) 
362 ERROR- ... TRUE. 
863 RETURN 
864 -910 WRITE(6,6930)LINE(IIL) 
865 6930 .FORMATU ERROR THE: FOLLOWING CAPITAL COST RECORD CONTAINS', 

$ INSUFFICIENT QATAt'(IX,A<LH 
866 ERROR-.TRUE. 
867 RETURN 
868 :920 WRITE(6,6940) 
369 6940 FORMATU ERROR -- UNEXPECTED END-OF-FILE WHILE 'READING CAPITAL', 

I- COST RECORDS,'./ 
j ! EXECUTION HALTED.'I 

370 STOP 
311 END 



INPUT 24*i_.1982 12'21u16 
24-JUn-1982 l2'ZlzilZ 

ROGRAN SECTIONS 

Name 

0 SCODE 
1 SPDATA 
2 SLOCAL 
3 FILES 

Nfl? POINTS 

Address Type Name 

0-00000005 CI NP UT 

AR I AB L ES 

Address Type Name 

Ap-000001.l80 R4 CANT 
2-00010360 R4 CYRI 

AP-10300h040 L*4 FULL 
2-00002059 1*4 ICOLON 
2-10012054 ['4 L 

ABEL S 

Bytes Attributes 

U V U 1!! lU 

..LDRBI I CSCRTDILCC.FOR,33 

694 PlC CON REL LCL SHR LICE RD NOWRT LONG 
580 PlC CON REL LCL SHR NOEXE: RD NOWRT LONG 
176 PlC CON REL LCL NOSHR NOEXE RD WRT LONG 

4 PlC OVa REL Gal SHR NOEXE RD WRT LONG 

Address Type Name 

.2-00020064 R4 CLIFE 
2-0000fl6C R4 CYR2 
2-00000053 1*4 [1 

AP-000020h0i 1*4 ICflI 
2-002.00003 CHAR LINE 

Address Label Addröss Label 

0r0050023A 922 0-23000264 915 
1-00020036 6905' L-03002094 6907' 

UNCTIONS AND SUBROUTINES REFERENCED 

IBSINDEX NBLNKI NBLNKL 

fl.l Space Allocated s 1454 Bytes 

Address. Label 

00020028E 920 
1-033000E3 6913' 

Address Type Name 

AP-0000020$0 CHAR CNAME 
AP000000280 L:*4 END 
200030O6C: 1*4 *2 

AP-10030014e I4 ICVR2 
2-00030060 j*4 LN 

Address Label. 

.l-0000012E 1002' 
JØØfl[3; 6923' 

Address Type Name 

AP-t000000lC0 R4 CSAL 
AP-030000240 L*4 ERROR 
.Apfl00OB5CØ :I*.4 ICL lEE 
3-03000030 I.4 ISCRCN 
AP%002i020G L'4 REPEAT 

Address Libel 

,I_02000000 535%' 
1-00003l8D .593%' 

Page It 

Address Libel 

I-00002003 5995.! 

1-00000113 6940' 
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. 
24-Jun-.1982 12:01' 16 VAX-It FORTRAN V2.4-64 Page 11 
24-Jun-1982 12z0i102 ....DRBIICSCRTDILCC.FOR,33 

SUBROUT1NE OINPUT( FULL ,ONAME.,OANT ,OINF ,.ERROR ,END,EOF) 
C THIS ROUTINE PRocEssEs INPUT RECORDS FOR OPERATING & MAINTENANCE 
C tO Si N) COSTS ON A FREE-FIELD BASIS:.; 
C 
C WILLIAM A. STOCK, JUNE 1982 
C 

CHARACTERtZZ ONAME 
LOGICAL FULL.ERROR.END,EOF 
CHARAcTER*82 LIN 
INCLUDE FILCOM.FOR' 

* C FILES AND SUCH' 
* COMMON/F ILES/ISCRc.H 

END- .FALSE. 
EON .FALSE;. 
ERROR- .FAL SE. 
READ 5500l,END-920)LINE 

500% FORMAT( ABS) 
C FIND START (IL) OF 0 & H TITLE 

fliNSLNKI(LINE). 
IF(1I .EQ. .S)THEN 

6920 FORMAT(/' ;ERROR -- ALL BLANK RECORD IN 0 Si M COST DATA') 
ERROR-.TRUE. 
RETURN 

END IF 
C CHECK FOR ENP.:OF 0 Si N COST RECORDS DELIMITER 

IF( L INE:(zI.I 'Ii) .50. '#')TNEN 
END-..IRUE. 

C FIND ACTUAL LINE LENGTH U) 
.LuNBLNKL(LINE ! 

C FIND END (12) OF 0 Si M TITLE 
ICOtON.INDEX(LIM:e' St 
IF(ICOLON .50. 0)THEN 
WRITt( 6,6905 )IL INS (1 IL:) 

6905 FORMATCI' ERROL -- THE FOLLOWING 0 & H COST RECORD CONTAINS'. 
$ NO COLON TO DELIMIT TITIEO/ 
$ tX,A<L.)) 

END 1F. 

:I2ICOLONI 
C 
C AFTER EASTBL.I:SHING THAT 0 & *4 COST ARRAYS NAVE ROOM, 
C WE CAN START LOADING THEN 
C 

IF(;FULL )THEtI 
WRITE('6,6907 )L;INEtI 'LI 

6907 FORNAT(/' ERROR-- 0 Si 14 COST ARRAY SIZES EXCEEDED'. 
$ ' AT RECORDS 'iiX,A<L>) 

ERROR- TRUE. 
RETURN 

END IF 
C 0&NNANE 
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INPUT S 240,i-I9$2 [2:21:16 VAx-li FORTRAN V2.4-64 Page 1$ 
24-Jun-'1.982 12:01122 ...DRBI:CSCRTDILCC.FOR:33 

Iflfl .EQ. t%Vfl%%% 
ONAME' 

ELSE 
ONAHE-LINE( II: It) 

END IF 
C LINE.(ICOLON4I:L)SNOULD BE NUMERIC ONLY AND SHOULD HAVE 
C SUFFICIENT CHARACTERS 

IF(L(ICOLON+I).1 .LE,. 0)THEN 
WRITE(6,6932)tINfl lit) 

6913 FORMAT(/' ERROR -- NO NUMERIC FIELD IN FOLLOWING 0 &'M COST', 
$ RECORO''/IX,A<L>) 

ERRORn..-TRUE. 
RETURN 

END, IF 
C WRITE NUMERIC PART OF INPUT RECORD TO SCRATCH FILE SO WE CAN 
C RE-READ AS LST DIRECTED 

REWIND ISCRCH 
WRITE( ISCRCH,1000)LINE( ICOLONtI St.) 

.1302 FORMAT(AB0) 
REWIND ISCRCH 
READI ISCRCH* ,ERR-efl,END-9lt)OAMT .011W 

920 WRITE(6,6920)LINE(i!L) 
6923 FORKATI ERROR. -- THE FOLLOWING 0 & K COST RECORD HAS . 

$ 'INCOMPREHENSIBLE NUMERIC DATA/1X,A<L>) 
ERROR . TRUE:. 

912 WRITE(6.6930)LINE(l'L) 
6932 FORMAT(/ ERROR -- THE FOLLOWING 0 & M COST RECORD CONTAINS', 

$ INSUFFICIENT DATAIVIX,A<L)) 
ERROR- TRUE. 
RETURN 

922 END.TRUE. 
EOF.TRUE. 
RETURN 
END 

'lb 
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INPUT 240n1982 12101116 VAX-Il FORTRAN V2.4-64 Page 19 
24-Jun-198t 12101102 LDRBI I EScRTDILCCJ0Rl:33 

ROGRAM SECTIONS 

Name Bytes Attributes 

S SCODE 572 PlC CON REL LCL StIR (XE RD NOWRT LONG 
I SPOATA 463 PlC CON REt LU. SIlK NOEKE RD NOWRT LONG 
2 SLOCAL 160 PlC CON REL LU. NOSHR NOEXE RD WRT LONG 
3 FILES 4 PlC OVR REL GBL SHR NOEXE RD WRT LONG 

NTRY POINTS 

Address Type Name 

0-00000001 01 NPUT 

AR I ABL ES 

Address Type Name 

AP9oo0o0iee L4 END 
2-00000050 14 Ii 
2-20000054 1*4 1. 

AP-0000003e0 CHAR ONANE 

ABEL S 

Address Label 

.0,000001D5 .900 
1-00000034 6906' 

Address Type Name 

AP-000000lCI L*4 EOF 
22000005C: 1*4. 12 
2-00000000 CHAR LINE 

Address Libel 

0-000201FF 9*0 
l-00000090 $957! 

UNCTIONS AND SUBROUTINES REFERENCED 

IBSINOEX NBLNKI NBLNKL 

otal Space Allocated *199 Bytes 

Address Labàl 

0-0000022 9 920 
1-00000003 $910' 

Address Type Name Address Type Name 

.AP-000000140 4 ERROR AP-00000004@ L4 FULL :_gflflggfl l4 ICOLON 3-00003000 l"4 ISCRCN 
AP-0000900C1 N4 CANT *p-oogoto*oe R'4 OINF 

Address Label Address Label Address Libel 

l00000l1C: *000' 1-00000000 5000' l00000003 6900' 
l-h0000l1F 6920' 1-00000179 6930' 
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240n-1982 12s01'lG VAX-il FORTRAN V2,.4-64 Page 20 
24-Jun-t..982 120Ls02 _ORBLsLSCRTD]LCC.FORIS3 

1521 SUBROUTINE NEXGRP(EOF) 
C: THIS ROUTINE READS FORWARD THRU ALL COMMENT/DELIMITER RECORDS 
C t%tCORS 4fli 'ISI nnn flkfl CflAACTER A %Ø W*TU EITHER A END 
C OF FILE 'OR A DATA RECORD IS FOUND. IN FORMER. CASE. LOGICAL 
C FLAG EOF Is SET TRUE. IN LATTER CASE, A BACKSPACE: 
C: IS PERFORMED TO READY INPUT FILE FOR NEXT DATA READING ROUTINE. 
'C. 

'C WILLIAM A. STOCK, JUNE 1982 
C 

1002 CHARACTER'U LINE 
;fl3 LOGICAL EOF 
004 EOF":.:FALSE. 
1005 10 READ(5,6000,END-100)LINE 
006 5000 FORMAT(A80) 
FBI? IINBLNK1.(LINE) 
1008 IF(LINELIIIII) .EQ. #')GO WEE 
Flag BACKSPACE 5 
Ills RETURN 
III *00 EOF-.JRUE. 
1012 RETURN 
213 END 

ROGRAM SECTIONS 

Name Bytes Attributes 

I SCODE $5 PIt CON REL LCL SIlK' EXE RD NOWRT LONG 
1. SPOATA 3 plC CON REL LCL sn NOEXE RD NOWRT LONG: 
2 SLOCAL ISO PlC CON REI. LCL NOSHR NOEXE RD WRT LONG 

.NTRY POINTS 

Address Type Name 

.0-05000001 NE XGRP 

ARIABLES 

Address Type Name Address Type Name 

AP-000000040 .L*4 (OF 2-15050060 I4 II 

ABEL S 

Address Label Address Libel Address Label 

Or5050550C 1'B 000000051 *00 1-00000000 5200' 

Addiess Type Name 

2-05000000 CHAR LINE 



IEXGRP . 
UNCTIONS AND SUBROUTINES REFERENCED 

BINKI 

otal Space Allocated 1.89 Bytes 

241i-1992 i2'Sl '16 
24-Jun-l9$2 12th '12. 

VAX-Il FORTRAN V2;4-64 
...DRB1:i CSCRTDILCC .'FOR,33 

Page 21 



240n-1982 12t01z16 VAX-li FORTRAN V2.464 Page 22 
24-3unI982 12z01u02 _.DRB1ESCRTDlLCC.FOR,33 

001 FUNCTION NBLNK1ILINE) 
C FUNCTION TO SEARCH FOR 1ST NON-BLANK CHARACTER IN' AN INPUT RECORD 

C WILLIAM A. STOCK 3UNE. 1982 

002 CHARACTER5BO LIN[ 
093 DO It I.:1:,.BS 
004 IF(.LINE(I$I) .ME. 9G0 1020 
005 10 CONTINUE! 
006 NBLNKI-0 
001 RETURN 
008 20 NBLNKIi 
009 RETURN 
010 END 

ROGRAN SECTIONS 

Name 

I sCODE 
2 SLOCAL 

NTRY POINTS 

Address Type Nime 

Jr000SOSfl 1*4 NBLNKI 

ARIABLES 

Address Type Name 

.2-00000004 J*4 

Byte. Attributes 

56 PlC CON REL LCL SHR EKE RD NOWRT LONG 
16 PlC CON REL LCL NOSHR NOEXE RD WRT LONG 

Address Type Name 

AP-00000004# CHAR LINE 

ABE LS 

Address Label Address Label 

0-0000001F IS 1-0000002F 20 

otal Space Allocated a 72 Bytes 



24- n-.1982 12z11s16 VAX-Il FORTRAN V2.4-64 
24-3un-1992 12 '11 312 _DRBI:* (SCRTD3LCC.FOR;33 

101 FUNCTION NBLNKL(LINE) 
C FUNCTION TO FIND LAST NON-BLANK CHARACTER IN AN INPUT RECORD 
C 
C WILLIAM A. STOCK, JUNE I9e2 

012 CHARACTERBZ LINE 
CALL. Si :RSTRIH(LINE.,LINL, N) 

004 NBLNKLN 
106 RETURN 
116 END 

ROGRAH SECTIONS 

Name 

I SCODE 
2 SLOCAL 

NTRY POINTS 

Address Type Same 

010000001 1*4: NBLNKL 

ARIIBLES 

Address Type Name 

Ap-fl12U04 CHAR: LINE 

Bytes Attribute. 

34 PlC CON MEL LCL SlIM EKE RD NOWRT ILONG: 
32 PlC CON MEL LCL NOSHR HOE XE RD WRT LONG 

Address Type Name 

2-00000104 14 N 

UNCIIONS AND SUBROUTINES REFERENCED 

TRSTRIH 

otal Spate Allocated 66 Bytes 

ItI U I 
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SUBROUTINE CALC 
C 
C THIS ROUTINE PERFORMS ALL COST CALCULATIONS 
C 
C WILLIAM A. STOCK1 JUNE *962 
C 

INCLUDE LCCCOM.FOR' 
SC 
* C COMMON BLOCKS -- 
SC 

CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS' 
COI4MONJCCHAR/CNANE(3 ,2S) 

* CHARACTER5ZZ CNAME 
* C NUMERIC. DATA FOR CAPITAL EOUIPMENT COSTS' 
* COMMON/CCOSTS1CYRII3,20),CYR2(3,20),CANT(3.28),CSAL(3,20), 
* $ REPEAT(3,20),CLIFE(3,20) 
* $ CCOST(3,25,5S),PVCC(3.2t,fl),TCCOST(3,65),TPVCC(3,65), 
* $ AECI3,60).CNU$13),IC,NC.MAXNC 
* INTEGER CYR1,CYR2,CLIFE,CNUM 
* LOGICAL REPEAT 
* C CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS; 
* COHMON/OCHAR/ONAME(3, 25) 
* CHARACTER'22 ONAME 

C NUMERIC DATA FOR OPERATING AND MAINTENANCE COST; 
* COMMONIOCOSTS/OAMTC3,25) ,OINF(3,25). 
* $ OCOST(3,20,65).PVOC(3,2565).TOCO$T(3,69),TPVOC(3,65), 
* $ ONUM(3)IO,NO,HAXl4O 
* INTEGER ONUM 
* C OTHER ITEMS IN COMMON' 

COMMONICHARSIANAME(3),.RNAME 
CHARACTER'8Z ANANE:..RNAME 

S COMMON IMIRTI 3)L,.C7IHFt3 I,TLCCVI3 .60) ,LCCVI 3)., 
* $ S.TRTYR,BASEVR,NYEAR,ENDVR,HAXNY,IA,NA,MAKNA 

REAL INTRT,L'CCV 
* INTEGER STRTVR,MSEYR.,ENDY,R 
.*C. 

C VARIABLE NAMING CONVENTION; 
* C VARIABLESWITH '..YR.:. CONTAIN AN ACTUAL CALANDER YEAR.. 

C VARIABLES WITH ONLY. y ARE RELATIVE YEARS WITH BASEVR 
C As 1. ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS. 

C ZERO ACCUMULATIVE ARRAYS 
C 

CALL ZERO(CCOST,MAXNA*MAXNC*MAXNY.) 
CALL ZERO(OCOST,MAXNA*MAXNO*PIAXNY) 
CALL ZERO(AEC ,NAKNAMAKN VI 

C 
C REPEAT FOR EACH ALTERNATIVE 
C 

DO 655 IA-I,NA 
:LCCVI IA)0.: 

C 
C DETERMINE YEARLY COSTS -- 
C 
C FIRST FOR CAPITAL COSTS--ANNUAL EQUIVALENT COST (A.E.C.) 
C CALCULATION IS ALSO DONE HERE, SINCE RATHER COMPLEX LOOP 
C CONTROL LOGIC IS THE SAME. 

VAX-Il FORTRANV2..4-64 Page 24 
_DRblutSCRiDflcC.FOR,33 

I 

/ 
/ 

/ 
/ 

I 

/ 



. 24 -1902 12:101:16 VAX-Il FORTRAN V2.4-64 
24-Juflrl9OZ 12*01 '02 ORBI* ESCRTOILCC.FOR,33 

NCuCNUM( IA) 
00 80 IC-INC 
ICYR1-CYRI(IA, IC) 
ICYR2-CYR2(IA, IC) 
ILYRl-STRTYR 
ILVR2-STRTYR+CL IFEt IA, IC.)-1 

20 ICYR2X.-ICYR2 
IF(IC.VR2. 'WE .. ENDYRUCYR2ENDVR 
ILYR2X-ILVR2 
If( ILYR2 .GT. ENDYR)ILYR2ENDVR 
CY'ICVR2X-ICVRI4I 
CAMTP.CAMT(IA,ICI 

C Ill ILVRI.CL,IF.E( IA,IC)-i .G1. ENDYR)CAMTPCANTP*FLOAT(ENOVR_ILYRIt 
C S I)/FLOATACL.IFE(IA,IC)) 

CSALP-CSAL(.IA,IC) 
C IF(ILVRI+CLIF.E( IA,IC-F-i .GT. ENOYRiCSALP-CSALPFLOAT(ENDyR-ILYR1+ 
C S 1)/FLOATLCLIFE(IA,IC)) 
C SUMMATION VARIABLES J5[fl IN DETERMINING A.E..C. 

CSUM-0. 
IBX-0 
DO 40 ICYR-ICYRI,ICYR2. 
ICY-IC VR-BASEYR+1 
CCOST(IAJC,:ICY)a(,CAMTPICY)!(1.4CINF(IA)/tfl.)**(ICYI) 

C A.E,.C.. SUMMATION. VARIABLES AGAIN 
CSUIIaCSUM,CCOST(IA,IC,ICY)*(l.+INTRT(IA)/l30.)**(.ILyRI_ICYRI_IBX:) 
IBX-IBX:.I. 

40 CONTINUE 
C SALVAGE VALUE 

ILY'ILYR2-BASEYR.l 
.CVSALMCSALP*(l+CINFflA)/10ø.)**(ILV_1) 
CCOST( IA,IC,ILY)CCOST( IA, IC, ILY)CVSAL 

C VALUE 0F REMAINING. LE, IF ANY 
LREM-MAX(S,ILYR2X-ENDYR) 
CVLREM(CA$Tp_C$ALp)*FLOAT(LREM:)/FLOAT(CLIFE( IA,IC) )*( ,+ 

$ CINF( IA)II00. )**(ENDYRBASEVR 
CCOST( IA, IC, ILY )-CCOST( IA, IC, ILY)-CVLREH 

C A.E.0 COSTS ARE COMPUTED AT THIS: POINT FOR CONVENIENCE 
C AEC. SUMMATION 

CSUMCSUII-(tVSAL4CVLREH)/( 1.INTRT( IA)/l00. )'(ILYR2-ILYRI) 
AECvCSUM*(INTRT(IA)jl00.)i(l.._(l..INTRT.(IA),lfl.)**(ILvR1_I$.yR2_l 

S.)) 
DO. 60 ILYR-.I.LYRI , ILYR!- 
IL V-IL YR-BASE YR I 

AEC( IA,ILY)-AEC( IA,ILY)+AECV 
50 CONTINUE 

C REPEAT LOGIC - 

If(REPEAT( IA, IC) ITHEN 
ILYRI-ILYRI+CLIFE( IA,IC;) 
ILVR2-ILYR2'CLIFE(IA1IC) 
ICVRI-ICYRI+CLIFE( IA,IC) 
ICYR2.-I:C.YR2+CLIFE( IA,IC.)- 
IF(IC:YR2 ..LT. ILYRII)THEN 

ICVR2-.ILYRI-1 
ICVRI-ICYR2-(.CYR2( IA,IC)-CYRIIIA, IC)) 

ENO IF 
IFtICYILI .GT. ENDYR OP. ILYRL .GT. ENDYR)GO TO 60 

Pa9e 25 



C 
C 
C 

C 
C 
C 
C 
C 

C 
c 
C. 

C 
C 
C: 

'lull: fluff l'fE 5 lflll, "'lull. II :l,,iIs,tIli sill' it.uu 

U 
GO TO 20 

END IF 
60 CONTINUE 
80 CONTINUE 

NOW COMPUTE YEARLY COSTS FOR 0 & H 

NO-ONUHIIA) 
DO 120 1011,NO 
.IOYRISTRTYR 
DO 100 IOYRIOVRl,ENDYR, 
IOY-IOYR-BASEYR+l 
OCOST( IA, IO,.IOY )-OAMT( IA, IO)*( I 

.105 CONTINUE. 
120 CONTINUE 
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+OINF( IA,IO.)IISL. )**(.IOY_1) 

DETERMINE PRESENT VALUE FOR EACH! COST STREAM -- 

FIRST FOR CAPITAL COSTS 

NC-CHUH( IA) 
DO 160 IC-l.NC 
ICYENOENDVR-SASEYR+ I 
00 140 ICY-1,..ICYEND 
PVCC(IA,IC,.I,CY.)SCCOST(:IA,.IC,ICY)/(1.+INTRTUA.)/100.)**(ICYI) 

140 CONTINUE 
1.60 CONTINUE 

NOW PRESENT VALUE FOR 0 & H COSTS -- 

NO-ONUH( IA) 
IOYEND-ENDYR-BASEYRt1 
DO 200 lO-1,NO 
DO 180 IOV-1,IOY.END 
PVOC(IA, *0. IOY)-OCOST( IA,IO,10Y )I( 1 .+INTRTI IA1II00. )**(IOV_1 

ISO CONTINUE 
200 CONTINUE 

TOTAL UP COSTS 

DO 260 IYRBASEYR,ENDYR 
1YaIY.RBA$EYR+i 
TCCOST( LA, LV)°0. 
TPVCC(iAlY)_0. 
DO 220 IC-t,NC 
TCCOST( IA, IV )TCC0ST,(IA.:IV )+CCOST( IA, IC, It) 
TPVCC(.IA, IV )-TP VCC( IA,.IY)tP.VCC( IA,IC,IY) 

220 CONTINUE 
TOCOSTI IA,IV)0. 
TPVOC( IA, IY)0. 
DO 245 10-1,NO 
TOCOST( IA1 )+OCOST(IA, 10, IV) 
TPVOCIIA, IY)TPVOC(IA,IY)tPVOC(11A,IO,IY) 

240 CONTINUE 
LCCV(tAI-I.CCVI tAI.TPVCC(IA,IY %DVQC( fl, tYl 
TLCCV(:IA, IV ).LCCV(IA) 

260 CONTINUE 
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108 500 CONTINUE 
109 RETURN 
110 END 

ROGRAM SECTIONS 

Name Byte. Attributes 

O SCODE 2856 PlC CON REL LCL SHR EKE RD NOWRT LONG 
2 $LOCAL 196 PlC CON REL LCL NOSHR NOEXE RD WRt LONG 
3 CCHAR 1200 Plc OVR REL GBL SHR NoflE RD WRI LONG 
4 CCOSTS 32424 PlC OVR REL GBL SHR NOEKE RD WRT CONG 
6 OCHAR 1200 PlC Ofl REL GBL SM NOUE RD WRT LONG 
6 ocosts 30744 PlC QYR REL GBL SM NOEXE RD LONG 
1 CHARS 321 PIt OVR REt GBL SHR NOEXE 

.WRT 
RD WRT LONG 

8 SBLANK 700 PlC OU REt GBL SHR. NOEXE RD WRT LONG 

NTRV POINTS 

Address Type Name 

CALC 
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Type Name Address Type Name Address Type Nirne Addle.. Type Name 

:R4 AECV 000002F8 1*4 BASEYR 20000001C R*4 CANTP 2-00000020 R*4 CSALP 
R'4 CSUN 2-00000040 Rt4 CVLREN 2-00100030 *4 CVSAL 2-01000010 4 CV 
1*4. ENDYR 8-20003300 J*4 IA 2-02000020 :1*4 18K 4-00001E9C 1*4 IC 
1*4 ICY 2-U00UB8 1*4 ICYEND 2-0010002C 14 ICYR 200000000 I:*4 I.yR1 
1*4: ICYR2 2000000h0 1*4 ICYR2X 200000034 :1*4 ILY 200000048 J*4 ILYR 
1*4 ILYRi 2-0000000C 1*4 ILYR2 2-0000001:4 J*4 ILYR2X 6-1000780C 1*4 10 
1*4 IOY 2-000000K 1*4 IOYEND 2,00000060 1*4 IOYR 2-0000004C 1*4 IOYRI 
1*4 IV 2,20000060 1*4 [YR 20000003C 1*4 LREH 8-00000310 l'4 HAMNA 
I'4 HAXNC 6-010018 14 1*4 HAXNO Ø5oo093o4 [v.4 HAWNY 8-0000030C 1*4 NA 
J*4 NC. 6-020070 10 1*4 NO 0-000002FC J*4 NYEAR 7-000000F0 CHAR RNAHE 
1*4 STRTYR 

Type Name Bytes Dimensions 

R*4 Mt 120 (3, 60.) 

CHAR ANAHE 240 (3;) 
R*4 CANT 240 (3, 20:) 
ft*4 CCOST 14400 (3 20, 60) 
R*4 tINE 12 (3) 
1'4 CLIFE 240 (3, 20) 
CHAR CNANE 1200 (3, 20) 
1*4 CNUN 12 (3) 
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4-01002209 R*4 CSAL 241 (3, 22) 
4-01021000 I4 cYRI 240 (3, 20) 
4-000100F0 14 CYR2 241 (3. 20) 
8-00111000 R*4 INIRT 12 (3) 
8-021002(8 *4 LCCV 12 (a) 
6-01000000 *4 OANT 241 (3:, 21) 
6-012001(0 R'4 OCOST 14400 (3, 20, 61) 
600Bfl8ct R4 CUtE 240 13, 21) 
500Z00l00 :)ffi ONANE 1208 (3,. 20) 
6-11007800 14 ONUM 12 (3) 
4-11033DE0 R*4 PVCC 14410 (3. 20, 60) 
6-00003*20 R4 PVOC 14401 (3, 20, 60) 
4-001103C0 LtI REPEAT 240 (3, 20) 
4-10007620 ft*4 TCCOST 720 (3. 60) 
8-000000$B R'4 TLCCV 720 (3, 68) 
6-00007262 R*4 TOCOST 720 (3, 60.) 
4-00107$Fl R4 TPVCC 720 (3, 60) 
6-00017530 R4 TPVOC 

. 728 (3. 60) 

ABELS 

Address Label Address Label Address Label Address Label Address Label Address Label 

0-0000012E .28 0-80000298 40 0-1000047F 50 0-00000688 60 0-00000638 80 0-0000067,4 10$ .1-1000061D 120 0-00100164 140 ,1-00011760 160 1'00100854 ieo 1-ll000flD 200 0-9000097F 221 .0-00000A77 240 0-10o00Sl2 260 1-10000818 601 

'UNCTIONS AND SUBROUTINES REFERENCED 

ERO 

otal Space Allocated - 6972$ Bytes 
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011 SUBROUTINE ZERO(ARRAY.N) 
C 
C ROUTINE TO ZERO A CONTIGUOUS AREA OF STORAGE (DESIGNATED AS 
C. ARRAY'). NUMBER OF ELEMENTS TO BE ZEROED IS 'N". 

002 DIMENSION ARRAY(N) 
003 DO 10 Il,N 
004 it ARRAY(1 )Ø 
005 RETURN 
006 END 

ROGRAM SECTIONS 

Name 

S SCOPE 
2 *10CM. 

NTRY POINTS 

Address Type Name 

0-SUtton ZERO 

ARIABLES 

Address Type Name 

2-00010000 1*4 

RRAYS 

Address Type Name 

AP-00000004e R'4 ARRAY 

ABEl. S 

Address Label 

0-00001028 it 

Dtal Space Allocated - jig Byte. 

Bytes Attributes 

62 PlC CON REL LCL SHR EXE RD NOWRT LONG 
49 PlC CON REt ICI. NOSHR NOEXE RD WRT LONG 

Address Type Name 

.AP-000000000 1*4 N 

Bytes Dimension. 

** (C). 



S24*n-.1982 12111:15 
24-Jun-1982 12:91102 

SUBROUTINE OUtPUT 
C 
C ROUTINE TO CONTROL PRINTING OF ALL OUTPUT REPORTS 
C 
C WILLIAM A. STOCK, JUNE 1982 

INCLUDE 9.CCCOM.FOR 
SC 
* C COMMON BLOCKS 

* C CHAMCTER DATA. FOR CAPITAL EQUIPMENT COSTS: 
COMMON/CCHAR/CNAME.( 3,214 

* ,CHARAC.TER*20 CNAME 
* C NUMERIC DATA FlOg CAPITAL EQUIPMENT COSTS' 
* COMMON/CCOSTS1CYR.l(3,20),CYR2(3,29),CAMI(3.23),CSAL(3.,29). 
* t RfflkTtLzSS,tk%ctt3,2%. 
* $ CCOST(3,29,60),PVCC(3,20.60),TCCOST(3,60),TPVCC(3,60), 

t AEC(3,59),CNUMI3),IC,NC,MAXNC 
* INTEGER CYRI1CYRZ.,CLIFE,CNUM 

LOGItAL REPEAT 
* C 

. 

CHARACTER DATA. FOR OPERATING AND MAINTENANCE COSTS: 
* CQp4MON/OCHAR/ONAP$E( 3,20) 
* CHARACTER*,20 ONAME 
* C NUMERIC DATA FOR OPERATING AND MAINTENANCE COST: 
* COMMON/OCOSTS/OAMT(3,20),OINP'(3,20), 
* $. OCOST(3,20,69).PVOC(3.29,69),TOCOST(3,69),TPVOC(3,6ff)., 
* $ ONUM(3),IO,NO,MAXNO 
* INTEGER ONUM 
* C OTHER ITEMS IN COMMON' 
* COMMON/CHARS/ANAME,( 34., RNAME 
S CHARAC,TER58S .ANAHE:,RNAKE 
* COMMON :INTRT(3).CINF(3)TLCCVl3,60),LCCV(3), 

$ STRTYR,BASEYR,NYEAR.ENDVR,MAXNY,IA,$A,HAXNA 
* REAL INTRT,LCCV 

INTEGER STRTVR,BASEYR.ENDYR 

C VARIABLE NAMING CQNVENTIQNI 
* C VARIABLES WITH '..YR..,' CONTAIN AN ACTUAL CALANDER YEAR, 

C VARIABLES WITH ONLY ',..V.." ARE: RELATIVE YEARS WITH 8ASEVR 
* C AS I, ONLY THESE VARIABLES HAKE LEGAL SUBSCRIPTS, 
IC 

00 20 IA-*,NA 
CALL TABLE $ 
CALL TABLE2 

20 CONTINUE 
RETURN 
END 

VAX,1l. FORTRAN V2.4-54 
...DRBI :ISCRTDILcC.FORr33 
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'ROGRAM SECTIONS 

Name Bytes Attribute, 

0 SCODE. 65 PlC CON REI. LCL SHR EXE 
.2 SLOCAL 

. 4 PlC CON REL LCL NOSHR NOEXE 
3 CCHAR 1200 PlC OVR REt. GBL SHR NOEXE 
4 CCOSTS 

. 32424 PlC OVR REL GBL SHR NOEXE 
S OCHAR 1201 Plc OVR REL GBL SHR .NOEXE 
6 OCOSTS 30744 PlC OVR REL GOL SHR .NOEXE 
7 CHARS 320 PlC OVR ML GBL SHR NOEXE 
8 $BLANK 788 PlC OVR REL GBL SHR NOEXE 

NIRY POINTS 

Address 

0-00000000 

Type Name 

OUTPUT 

RD NOWRT LONG 
RD WRT LONG 
RD WRT LONG 
RD WRT LONG 
RD WRT LONG 
RD WRT LONG 
RD WRT LONG 
RD bitT LONG 

'ARIABLES 

Address Type Name Address Type Nime Address Typo Name Address Type Name 

8-00000ZF8 1*4 BASEYR 8-01000300 1*4 ENDYR $-5flØgg3g$: 14 IA. 4-0000EBC J*4 IC 
6-0000781C 1*4 10 8-00000310 14 HAXNA 4-00007EA4 J*4 NAXNC 5-00007814 :1*4 NAXNO 
$-01000304 1*4 NAXNY 8-0000030C 1*4 NA 4-OIflflAl 1*4. NC 6000078h0 1*4 NO 
8-000002FC 1*4 NYEAR 7-000005F0 CHAR RNANE 8-000002F4 l4 STRTYR 

RRAYS 

Address Type Name Bytes Dimtns.lons 

4-00007BC0 ft*4 AEC 721 (3, 60) 
i-001Z0000 CHAR ANAHE :240 (:3) 

4-00000IE0 R'4 CANT 240 t3, 20) 
.4-000fl96A0 R*4 CCOST 14400 (:3, 20, 60) 
8-0000000C R*4 CINE 12 (3) 
4-00000480 1*4 CLUE 240 (3, 20) 
3-05000000 CHAR CNAHE *200 (.3, 20) 
40000.7E90 :1*4 CNUH 12 (:3) 
4-000002D0 R54 CSAL 240 (3, 20) 
4-00000000 14 CYRI 240 (3, 20:) 

4000000FS 1°4 CYR2 :240 (3, 20) 
8-00000000 R04 INTRT 1:2 (3) 
8000Z02E8 R*4 LCCV 12 (3) 
600000000 R54 OANT 240 (3, 20) 
600000lE0 R54 OCOST 14400 (:3 20 60) 
6-000000F0 R14 OINF 240 (:3, aOl 
5-00000000 CHAR ONAPIE 1200 t3 20) 
600007800 [*4 ONUM :12 13) 
4-00003DE8 R*4 PVCC 144ff (3, 20, 60) 
s-00003A20 R*4 PVOC 14400 (3, :20 60) 
4-000003C0 L*4 REPEAT 240 (:3 :20:) 

4-00007620 R*4 TCCOST 720 13, 60) 
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8-0000001-B R*4 TLCCV 
6-00051260 R'4 TocosT 
4-000078F0 R'4 TPVCC 
6-00807630 1*4 TPYOC 

ABELS 

Addre.. Label 

Z-0000002E 20 

UNCTIONS AND SUBROUTINES REFERENCED 

ABLE I TABLE2 

ótal Space Allocated 56735 Byte. 

720 (3. 60) 
720 (3, 60) 
720 (3, 60) 
720 (3, 60) 
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SUBROUTINE TABLE* 
C 
C THIS ROUTINE PRINTS OUTPUT TABLE 1 (MAiNLY AN ECHO-BACK OF INPUT 
C DATA) PLUS T:HE 'LCC VALUE (MAIM MEASURE OF EFFECTIVENESS') FOR 
C EACH ALTERNATIVE. 
C 
C WILLIAM A. STOCK, MAY *902 

INCLUDE 'LCCCO$.FOR' 

* C COMMON BLOCKS -- 

* C CHARACTER. DATA. FOR CAPITAL EQUIPMENT COSTS' 
* COMMON/CCHAR/CNAME-(3,21) 
* CHARACTER*21 CNAME. 
* C NUMERIC DATA FOR CAPITAL EQUIPMENT COSTS! 

C0MMOPUCC05TS,cyRr(3,22).cyg2c3,21),CAMT(3,20).CSAL(.3.2sp. 
* $ REPEAT(3'120).,CLIFE(3,21), 
ft $ CCOSTt3,2Z,61),.PVCC(3,2l.61),TCCOST(-3-,61),TPvCC(3,6s). 

S. AEC(3.60),CNUN(.3)...IC.NC.MAXNC 
I * -INTEGER CYRI,CYR2,CLIFE,CNUM 

* LOGICAL. REPEAT 
* C CHARACT:ER: DATA. FOR OPERATING AND MAINTENANCE COSTS; 
* COMMQNIOCI4ARJONAHEI(3,2l) 
* CHARACTER2I ONAME 
* -C NUMERIC DATA FOR OPERATING AND MAINTENANCE COST' 

COMMON/OCOSTS/OAMT(3.21),OINF-(3,-21). 
* $ OCOST(3,21,61).PVOC(3,21,60),TOCOST(3.61-).TPVOC(3,60), 

$ ONUM(3),IO,NO.MAXNO 
* INTEGER ONUM 

C- OTHER ITEMS IN COMMON; 
COMMON/CHARS/ANAME.(.3.)., flAME 

* CHARACTER'BB.ANAME,RNAME 
* COMMON INTRT( 3),CINF(-3) ,TLCCV(3 ,61L,LCCV(3), 

$ STIIT.YR.BASEYR,NYEAR,ENDYR,MAXNY,IA,:NA,MAXNA. 
* REAL 1NTRT,-tCCV 

INTEGER STRTYR.BASEYR,ENDYR 

* C VARIABLE NAMING CONVENTION'- 
* C VARIABLES WITH ...YR.. CONTAIN AN ACTUAL CALANDER YEAR, 
* £ VARIABLES WITH ONLY '..-.:Y-..:' ARE RELATIVE YEARSWITH BASEYR 
* As 1. ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS. 

CHARACTER3 YESNO 
IRND( X.)u.INT( X+SIGNI .5,X)) 

C 
C HEADING 
C 

CALL PT-ITLE . 

WRITE(?.7111)ANAME(*A) 
7111 FORMATU1 TITLE OF ALTERNATIVE: ',ABS) 

WRITEIY,7S2t)BA$EYR,STRIYR,NYEAR . ) 
7021 FORMAT(/' BASE Y.EAR,T47,I6-/ . - - . - 

-B ! FIRST YEAR OF OPERATIONS' ,T47,IB/ 
B ' PROJECT LIFE (YEARS)',T41,ISI 
WRITE(7,7131),INTRT( IA),CINF(IA) 

7131 FORMAT(/' AL-TERNATIVE''-S AS$UMPTIONSI'// 
$ INTEREST RATE (PERCENT)',T47-,F7.li 
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CAPITAL COST INFLATION RATE (PERCENT)! ,T47,F7.l) 
MttlEtl,704%IS&ZEfl 

7148 FORMAT(/' CAPITAL COST OUTLAYS IN',I6.' DOLLARS:'.// 
.5' NAME . IrE FIRST YR. LAST YR. AMOUNT SALVA 
SGE REPEATED'! 

(YEARS:) or CAP. OF CAP KS KS 
5', 
5. OUTLAY OUTLAYV) 
NC-CNUM( IA) 
DO :20 ICI,NC 
YESNO-'. NO' 
IF(REPEAT( IA,iIC I )YESNO-' YES.' 
WRITE(7,7Z50)CNAME( IA, IC),CLIFE(IA,IC).CYRI( IA.:IC),CYRZ( IA,IC), 
$ .CAMT(IA.IChCSAL4IA,IC),YESNO 

7258 FORMAT(IXA20,14,.1u1,I1l,F12.21F9.2,6X.A3) 
20 CONTNUE 

WRITE(7, 7068 )BASEYR 
7868 FORNATI/t OPERATING & MAINTENANCE COST OUTLAYS IN',IS,' DOLLARS:' 

5!1 
5' NAME ANNUAL INFLATION'! 
5' OUTLAY :RATE't 

x, it 
NOONUH( IA) 
DO 48 IOi,NO 
WRITE(.7 1878,)ONAME(IA, 10) ,OAMT( IA. 10) ,OINF( IA. 10.) 

7171 PORP4AT(Iw.,A20,Fe.2,F*,.:z) 
41 CONTINUE 

WRITE(7,7681)IRND(LCCV(IA)) 
7801 FORMAT(!l!i' NET PRESENT VALUE OF ENTIRE PROJECT ,T42,LIl) 

RETURN 
END 



ii ix j, xi i1i1j!__. liliti' ! 

jIs44j1:ljIIIIItii IIi!IIIII!III_ 

. o 
24-Jun-1902 12z0*"16 VAX-il FORTRAN V2...4-64. Pig. 35 
24-JUfl-1982 l2alli'12 _DRBI I CSCRTDILCCJOR;33 

ROGRAM SECTIONS 

Name 

S SCODE 
I SPOATA 
2 SLOCAL 
3 CCHAR 
4 CCOSTS 
S OCHAR. 
6 OCOSTS: 
7 CHARS. 
0 $BLANK 

PIThY POINTS 

Address Type Name 

0-BOnBOn TABLEl 

TATENENT FUNCTIONS 

Address Typo Name 

0-000003AA l'4. IRND 

Bytes Attributes 

961 PlC CON REt LC*. 55* EKE 
738 PlC CON REL LCL. 55* NOEXE 
48 PlC CON REL ICI. NOSHR NOEXE 

*200 PlC Ofl REt GeL 51* NOEXE 
32424 plc OVR REL Gel SHR NOtICE 
.2200 Plc OVR REL GBL SHR NOt XE 
32744 Plc OVR 'Ml GBL SHR NOEXE 

32$ PlC OVR UI UI SIlK NOEXE 
708 PlC OVR REt GOt SHR NOEXE 

RD NOWRT LONG 
RD NOWRT LONG 
RD WRT LONG 
RD WRT LONG 
RD WRI LONG 
RD WRY LONG 
RD WRY LONG 
RD WRY LONG 
RD WRY LONG 

ARIABLES 

Address Type Name Addroas Type Name Address Type Name Address Type Name 

800000ZF8 l4 BASEYR 8-00300300 14 ENDYR 8-000803fl I4 IA 4-00037E9C P.4 IC 
6-B000SOC J*4' 10 0-000013*3 1*4 NAXNA 4-00011EA4 1*4 NAXNC 6,00007014 3*4 NAXNO 
80U00304 3*4 NANNY 01000030C 1*4 NA 40000?EAB I4 NC :6,00007011 :1*4 NO 
0-n0002Fc l4 NYEAR z-annocs CNA$ KNANE -000002F4 1*4 STITYR AP-000000840 R4 K 
2-00000000 CHAR YESNO 

IRAYS 

Address Type Name Byte, Dimensions 

4-n0s7BC0 R54 AEC 720 (.3, 60) 
7-00000000 CHAR AFlAME 240 (.3) 
4000001E0 Rt4 CANT #40 (.3,. 20) 
4-0000BSAl R*4 CCOST $4400 (3, 20, 80) 
8-0100000C' R54 CINF *2 (3) 
408080400 14 CLUE #41 (3, 20), 
3-00100000 CHAR CNAHE *200 (3, 20) 
4-00007E98 3*4 CNUN 42 (3) 
4-00100200 R54 CSAL 240 (3, 20) 
4-ØØØØØØfifi I4 CYRI #40 (3, 20) 
4-0000IOFO *4 CYR2 240 (3, 20) 
8-02000100 R*4 INTRT Ii 

(3:) 

8-0000flE8 R*4 I.CCV 12 (3) 
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6-00000000 R4 OANT 240 (3, 20) 
6-000004(0 R*4 OCOST 14400 (3, 20, 601. 

6-000000F0 R*4 OLNF 240 (3, .20:) 

6-00000000 CHAR OHAHE 1200 (3, 20) 
6-00007800 J*4 ONUH 12 (3) 
4-000030(0 R*4 PVCC 14400 (3 20, 60) 
6-00003A20 R4 PVOC 14400 (3, 20, 60) 
4-000003C0 I.4 REPEAT 240 (3, 20) 
4-00007620 R*4 TCCOST 7.20 (:3, 60) 
8-00000018 R04 TLCCV .7,20 (3, 60) 
6-00057260 R4 TOC.OST 7.20 (3 50) 
4-000078F0 R4 TPVCC 720 (.3, 60) 
6-00007630 R*4 TPVOC 720 (3, 60) 

RBE IS 

Address Label Address Label Address Label Address Label Address Label Address Label 

0-0000026F 20 0-00000366 40 100000000 lEts' I-0000001F 7020' 1-00000060 7030' 1-000000DB 7045' 
1-00000lCD 7060' 1-00000162 7060' 1-00000296 7070' I-000002A9 7500' 

UNCTIONS AND SUBROUTINES REFERENCED 

TH$SIGN PTI,TLE 

otal Space Allocated 68423 Bytes 
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SUBROUTINE TABLE2 
C 
C ROUTINE TO PRINT OUTPUT TABLE 2 
C 
C WILLIAM A. STOCK, JUNE 1982 

INCLUDE LCCCOM.FOR' 
Sc 
* C COMMON BLOCKS -- 
SC 
* C CHARACTER DATA. FOR CAPITAL EQUIPMENT COSTS' 
* COMMON/CCHAR/CMAMEI 3,20) 
* CHARACTER'20 CNAME 
- C NUMERIC DATA FOR CAPITAL EQUIPMENT COSTS' 
* COHHONICCOSTS/CYR1.3,20).,CYRV3.20.,CAMT(:3.2S),CSAL(3,23), 

$ REPEAT(3,2Z),CLIFE.(3.,20), 
* $ CCOST( 3.20,60) ,PVCC( 3,20,63):,TCCOST( 3.69) ,TPVCC(3,50), 

$ AEC(3,6E,CNUM(3:),IC.NC.MAXNC 
* INTEGER CYRI,CYR2.,CLIFE,CNUM 
* LOGICAL REPEAT 
* C CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS1 
* COMNONOCHAR/ONAME(3,20) 
S CHARACTER52S ONAME 
* C NUMERIC DATA FOR OPERATING AND MAINTENANCE COSTS 

COMMON/OCOSTS/OAMT( 3 20) ,OI NF(3,22:), 
* $ OCOST( 3 29,60),PVOCI 3 20,61 ),TOCOST(3, 63) TPVOC( 3,60 ):, 

$ ONUM(3),IO.NO,MAXNO 
* INTEGER ONUM 

C OTHER ITEMS IN COMMONS 
* COMMON/CHARS/ANAME3).RNANE 

CHARACTER*U ANAME,RNAME 
COMMON INTRT(3),CINF(3:),TLCCV,(3,6f),LCCV(3), 

* S STRTYR,BASEYR,NYEAR,ENDYRJ4AXNV.,IA,NA,MAXNA 
REAL INTRT.LCCV 
INTEGER STRTYR,BASEYR,ENDYR 

* C VARIABLE: NAMING CONVENTIONS 
* C VAMABLES WITH '..YR..' CONTAIN AN ACTUAL CALANDER YEAR, 
* C VARIABLES WITH ONLY '..Y.." ARE RELATIVE YEARS WITH 'SASEYR 

C AS I:, ONLY THESE VARIABLES MAKE . AL SUBSCRIPTS, 

IRND(X)INT(X+SIGNI Sw)) 
NPYEARENOYR-BASEYR31 
NPARTSI NPYEAR+$ )/9 
IYRI"BASEYR-9 
IYR2-BASEYR+e-9 
IYI-I-9 
1Y2-9-9 
DO 500 IPART-1,NPARTS 
.IYRI-IYRI+9 
.IYR2HINCIYRZ+9,ENDYR) 
IYI.!Y1+9 
1Y2-MIN(1Y2+9,NPYEAR) 
CALL PTITLE 
WRITE(7,70,uS)ANAKE(IA) 

7010 FORMAT(F' TIflE OF ALTERNATIVE ',ABO) 
WRITE(7,702011.IYR,:IYR'IYRI ,IYRZ) 

7022 FORMAT(T42,9IiS) 
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WRITE(7,7033) 
7030 FORHATCI! CAPITAL EXPENDITURES'!) 

NCCNUN(IA) 
DO 40 IC"i,NC 

7041 FORNATI 1K.A20,! -- ACTUAL DOLLARS ',911C 
WRiTE( 7 ,7160( IRND( PVCCC IA, IC, Ifl),-1YIYI-,-IY2) 

7063 FORMAT(21-X,' --- PRESENT VALUE .9110) 
41 CONTINUE 

WRITE.(7.,1361)( IRND(TCCOST( IA,IV)),IV-IVI,1Y2) 
1063 FORNAT(/' TOTAL CAPITAL UP. -- ACTUAL DOLLARS ',9I10) 

WRITE( 7-.-1170)( RND( TPVCC( IA, Ifl), IV.I V-1,1Y2) 
7073 FORNATCaIX,. VALUE .9110) 

WRITE(7,1080)( IRND(AECt IA,1Y)):,IVIV1rIV2) 

7083 FORI4ATI/' ANNUAE EQUIVALENT OF CAPiTAl. COSTS IAEC)'.,9110) 
WRITE(7,1090) 

7090 FORMAT(/!/' OPERATING COSTS'!) 
NO-ONUMIJA) 
DO 60 1O1.NO 
WRITE(7,1.103)OHANE( IA,IO:),(IRND(OCOST( JA,JO,Iy)),y,.y),gy;) 

1100 FORNAT(l:X,A20,' .ACTIJAL DOLLARS ',9110) 
WRITE(i,7053)( IRND(PVOC( IA,IO,IV)J,IV.Iyl ,IYZ) 

63 CONTINUE 
WRITEt 7,7I23)( IRND(TOCOST( IA,IY)),JYIVI. 1V2) 

:1*30 FORMATI!' TOTAL OPER:, COSTS -- ACTUAL DOLLARS '.9113) 
WRITE(7,1060)( IRND(TPVOC( IA,IY))-,IV-iVl,JY2) 
WRITE(7,J.I4EUIRND(AEC4IA,IY)tTQCOST(IA,IY-)),IY.Iv$,IYz) 

1*43 FORNATI!' SUN OF AEC AND OPERATING cosTs' ,T42.gIiz) 
WRITE(7,-1.163)( IRND( TECCV( IA, Jy)) Jy.Jy$ 1Y2) 

7*63 FORMAT(sV!/' N.-P.V-. OF ENTIRE PROJECT VT.D.',T42,9111) 
500 CONTINUE 

RETURN 
END 

12101t16 VAX-Il FORTRAN V2.464 
12:tOliZ2 ._DRB* * tSCRTD)LCC.FOR33 

S 
Page 38 

C 
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ROGRAH SECTIONS 

Name Bytes Attribute. 

0 SCODE 1.676 P:IC CON REL LCL SHR EKE' 
1 $PDATA 444 PlC CON REL LCL SHR NOEKE 
2 $LOCAL 80 PlC CON REL LCL .NOSHR NOUE 
3 CCHAR 1230 PlC OVR REL GBL SHR NOEXE 
4 CCOSTS 32424 PlC OVR REL GBL SHR NOEXE 
B OCHAR 1200 PlC OVR REL GBL SHR NOEXE 
6 OCOSTS 30744 PlC OVR REL flI. SHR NOEXE 
7 CHARS 322 PlC OVR REL GBL SHR: NOEXE: 
8 SBLANK 798 PlC OVI REt GBl. SHR: NOEXE. 

NTRY POINTS 

Address Type Name 

1-00003300 TABLEZ 

TATENENT FUNCTIONS 

Address Type Name . 

3-30000616 14 IRND 

AR'1ABLES 

RD NOWRT LONG 
RD NOURT LONG 
RD WRT LONG 
RD WRT LONG- 
RD WRT LONG 
RD WRT LONG 
RD WRT LONG 
RD WRT LONG 
RD WRT LONG 

Address Type Name Address Type Name Address Type NSa Address Type Nime 

9-003032F.8 j*4, BASEYR 8-00000300 I4 ENDYR 8-00300308 14 IA 4-33017E9C 14 Ic, 
6-5000783C 1*4 10 2-00000318 J*4 IPART 2-00000128 14 IY 2-00030010 I'4 ZYI 
2-31300014 l4 1V2 z-oouuic l't 1VR 2-00030108 14 IYRI 2-0000300C 1*4 IYR2 
8-00000310 14 NAKNA 4-00031EA4 J*4 HAXNC 6-000318I.4 '14 MAXNO- 8-00000304 1'4 HAKNV 
8-0000030C J*4 NA 4-00007EA0 J*4. NC 6,-00037813 14 NO 2-00000304 l'4 NPARTS- 
2-10003000' 1*4 NPYEAR 8-000002FC J*4 NYEAR 7-000000F0 CHAR RNAHE 8-301802F4 l'4 STRTYR 

AP-330300041 R54 K 

RRAYS 

Address Type Name Bytes Dimensions 

4-000078C0 R*4 Mc 720 (3, 60) 
7-00001000 CHAR ANANE 240 (3) 
4-000001(0 R4 CANT 240 43, 20) 
4-300005A0' R*4 CCOST 14400 (3, 23, 60) 
83000000C Rt4 CINF 12: (3) 
4-00000483 1*4 CUFE 240 (3, 20) 
3-00000003 CHAR. CNAHE 1200 (3, 20) 
4-00007(90 1*4 CNUH 12 (3-1 
4'-000002D0 R*4 CSAL 240 (3, 20) 
4-00930003 1*4 CYR1 24,0 (3, 20) 
4-300000F0 1*4 CYR2 240 (3, 20.) 
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800000000 R4 IN:TRT 12 (3) 
B-008ø02E8 ft*4 LCCV 12 (.3) 
6-00000020 R*4 OMIT 240 (3, 20.-) 

6-900081E0 R*4 -OCOST 14400 (.3, 20., 60) 
6-002200F0 R*4 011ff .240 (:3, 20.) 
-5-00000000 CHAR aNNIE 1200 (3- 20) 
600007800 j*4 OPIUM 12 (3) 
.400003DE0 Rt4 pvcC 14400 (3, 20- 60) 
6-00003A20 R*4 PVOC. 14400 13, 20, 60-) 
.4-000003C0 1*4 REPEAT 240 13, 20) 
4-00007620 R*4 TCCOST '720 (3, 60) 
8-00000018 R*4 TLCCV .720 (3. .60-) 

6-20207260 R*4 TOCOST .720 (:3, 60) 
4-000078F0 R54 TpvCc - .720 ('3, 60) 
6-00007530 R*4 TPVOC 720 (-3, 61) 

ABE IS 

Address Label Address Label Address Label Address Lébel Address Label Address Label. 

02000025C- 40 0000004D0 60 0-0000066C 500 1-00000000 702-0' 1-0000001-F 7020' i-02000026 7030' 
1-00000040 7040' i-ozznosr 7058' t-nonoic 7060' t-00000fl0 7070 s-0000ncA ins' s-szssncs -' 

1-00000112 7*00' 1-00000131 7120' 1-00000162 1240' 1-00200188 1160' 

UNCTIONS AND SUBROUTINES REFERENCED 

:TH$SiGN PTITLE 

otal Space Allocated - 68816 Bytes- 

Th 
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SUBROUTINE PTITLE 
C ROUTINE TO PRINT A PAGE HEADING ON A NEW PAGE 
C 
C WILLIAM Ao STOCK, JUNE 1982 
C 

INCLUDE .LCCCON.FOK' 
* 
* C COMMON BLOCKS -- 

* C CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS1 
COHMON/CCHAR/CNAHE( 3,20) 

* CHARACTER20 CNAME: 
* C NUMERIC DATA FOR CAPITAL EQUIPMENT COSISi 
* CONMON/CCOSTS/CYRI( 3.. 20:):.CYR2(3 .20) ,.CAMT(3 .20) ,CSAL( 3, 20), 
* S REPEAT(3 .20) ,CLIFEC 3,20), 
* 5 CCOST(3.20,60),PVCCC3,20,60):.TCCOST(3,60),TPVCC(3,60), 
* S AEC(3.,60),CNUH(3):.IC.NC.MAXNC 
* INTEGER CYRI,CYRZ,CLIFE,CNUH 
* LOGICAL REPEAT 
* C CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS.' 
* COMMON/OCHAR/ONAME(3.20) 
* CHARACTER*20 ONAME 
* C NUMERIC DATA FOR OPERATING AND MAINTENANCE COSTI 
* COMMON/OCOSTS1OAHT( 3,20).,DINF( 3.20.), 
* $ OCOST,(3.20.60),PVOC(3,20,69).,.'rOCoST(i3,63),TpVOC(3,60), 

$ ONUM(3)rIO.HO.MAXNO 
* INTEGER ONUM 
* C OTHER ITEMS INCOMMON: 
* COMMON/CHARS/ANAME( 3) RNAME. 
* CHARACTER*80ANAME,RNANE 
* COMMON INTRT( 3) ,CINFC 3:) .TLCCV( 3,61) .LCCV(3), 
* $ STRTVR,BA$EYR,tIYEAR.ENDYR,HAXNY. IA,:NA.NAXNA 
* REAL INTRT.LCCV 
* INTEGER STRTYR:,BASEYR,ENDYR *C 
* C VARIABLE NAMING CONVENTIONs: 
* C VARIABLES WITH . .YR.. CONTAIN AN ACTUAL CALANOER YEAR, 
* C VARIABLES WITH ONLY . .Y.. ARE RELATIVE YEARSWITH BASEYR 
* C AS I. ONLY THESE VARIABLESMAKE LEGAL SUBSCRIPTS. 

CHARACTER* 130 OUTL IN 
CENTERING LOGIC FOR RUN. TITLE 
L-NBLNKL( RNAME).13 
LOVER-(132-L )12 
OUTLIN(l.:LOVER)-' 
OUTLINIEOVERtIu)30).'RUN TITLE -- '//RNAME 

C 
C PRINT THE TITLE 
C 

WRITE(1,7000)OU1ILIN 
1000 FORMAT('1',T41,tSOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT'! 

$ T41.5X,'MEJRO RAIL LIFE CYCLE COST MODEL'! 
$ T47,8Xy(IN THOUSANDS OF DOLLARS)'// 
$ LX.A130) 
RETURN 
END 
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ROGRAM SECTIONS 

Name Bytes Attribute. 

1 SCODE *32 PlC CON REL LCL SHR [XE RD HOWRT LONG 
1 SPOATA 142 PlC CON UI LCL SIIR NOEXE RD NOWRT LONG 
2 SIOCAL. 164 PlC CON REL LCL NOSHR NOUE RD WRT LONG 
3 CCHAR *200 PlC OVR MEL. GBL. SHR NOEXE RD WRI LONG 
4 CCOSTS 32424 PlC OVR. REt GBL SHR NOEXE RD WRT LONG 
.6 OCHAR 1200 PlC OVR REt GBL SHR NOEXE RD WRT LONG 
6 UCOSTS 30744 PlC QYR MEL CR1 SUR MacXE RD WRT LONG 
7 CHARS 320 PlC OVR. REL GBL SHR N0EXE RD %IRT LONG 
8 $BLANK 188 PlC OVR REt GaL SHR NOEXE RD WRT LONG 

HTMl POINTS 

Address Type Name 

0-50010005 PTITLE 

rAR I AOL. ES 

Address Type Name Address Type Name Address Type Name Address Type Name 

8-000002F8 1*4 BASEYR 8-00000350 ENDYR: 801050308 1'4 IA 4-00007E9C I:*4 IC 6-0000780C' l4 10 2-00001504 
.1*4 
.1*4 L 2-01030088 I4 LOVER 8-05000310. 1*4 MAXNA 4-08001EA4 1*4 MAXNC 6-00001814 :1*4 MAXNO: 800S50304 .1*4 MAXNV 00000030C: I.4 NA 4-00007EA0 1*4 NC 8-11007810 j*4 NO 8-000012FC 1*4 NYEAR 2-00000100 CHAR OUTLIN 7-000030F0 CHAR RNAHE 8-010002F4 1*4 STRTYR 

RRAYS 

Address Type Name Bytes Dimensions 

4-000178C0 AEC 720 (3,, 60) 
1-00003000 CHAR ANAME 240 (3.) 
4-800001(0 t*4 CAKT 240 t,3., 20 
4-050006A0 R*4 CCOST *4400 (3, 20, 65) 
S011h000C R4 Cliff *2 (3) 
4-021004B8 1*4 CUrE 241 (3, 20) 
3-00030000 CHAR CNAHE 1200 (3, 20) 
4-0U07E l4 CHUM 12 (34 
4-000032D0 .R*4 CSAL 241 (3, 20.) 
400080000 1*4 CYRI 

, 240 (3:r 20) 
4-000000F0 .1*4 CYR2 , 240 (3:,. 20) $_00010100R*4 1NTRT *2 (3) 
8-001012E8 R*4 LCCV 12 (3') . 

6-10101100 1*4 OMIT 41 (3 20) 
6-100501(0 R*4 OCOST *1400 (3, 25, 60) 
6-000000FO ft*4 OINE 240 (3, 20') 
6-00000000 CHAR ONAHE 1205 (3 20) 
6Z00078h0 I4 ONUM 12 (3) 
400003OE0 r4 PVCC 14450 (3, 20, 60.) 
6-00103A21 R*4 PVOC 14450 (3, 20, 60) 
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4-003303C0 L4 REPEAT 243 (3, 23) 
4-30007620 R*4 TCCOST 123 (3, 60) 
8-30000018 Rt4 TLCCV 720 (3, 60) 
6-00007263 Rt4 TOCOST 720 (3, 60) 
4-008018F0 R*4 TPVCC 720 (3. 60) 
6-0fl07530 Rt4 TPVOC 720 (3, 60) 

A BE I. S 

Address Label 

1-30003030 7000' 

UNCTIONS AND SUBROUTINES REFERENCED 

'BLNKL 

otal Space Allocated - 61114 Bytes 


