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4) OEFILEBR Lo TR BB L BEGOEMIMNERS L2 F£HD ~ 4 —11HZRT,
BIERN, WIGnTIL F=A 2 LTRUEY 73150 - b A2 A7 O8ES0RRI AR Ina o
i, BT N7y 2 RTBOKE (Corredor Norte-1) T, EITLBIThii-T, A4 B4
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TABLE IlI-4-11 COST OF FRONTAGE ROAD

Roads and Sections Length  Financial Cest (1,000B./) X to Total
{Km} Foreign Local Total Const. Cost

(1) CORREDUR NORTE
1.1 Corvedur MNorte East

Corredor Norte~l 3.02 (91.8) 510 374 884 83.7
-2 0.78 (24.0) 136 99 235 4.5
-3 0.51 (21.3) 91 67 158 6.9
Subtotal 4,31 (48.3) 737 540 1277 14.9
1.2 Corredor Norte West
Corredor Norte-4 6.25 (76.9) 1093 801 1894 13.4
-5 0.60 (32.1) to7 78 185 5.4
Subtotal 6.85 (68.5) 1200 879 2079 11.8
1.3 Corredor Norte Los Andes
Corredor Norte-6 2,44 (66.5) 441 323 764 8.6
~7 - (=) - - - -
Subtotal 2.44 (44.6) 481 323 764 S.4
Total 13.60 (55.7) 2378 1741 4119 10.3
(2) VIA SAN MIGUELITO OESTE
Via San Miguelito-1 1.72 (85.1) 289 212 501 7.7
-2 0.9¢ (15.0) 152 111 263 2.5
Total 2.62 (32.7) 461 323 764 4.4
GRAND TOTAL 16.22 (50.1) 2819 2064 4883 8.5
X to All the New Roads  (39.9) (7.4)

Note: ( ) shows the percent section length with froatage road to the total length
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£33, 00050 KT /iy SEHBA IN T D, 7250, TOREE, MBBRIFRE TN TV S,
-7 2 ) OIEFOXRETIE, 5 FERTRLITHEY, ToRBEINTOLEY,
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FEME SOV 2 7 ORI L B TEROERRENT Sc8 Y, FEeoERERNCE,
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Hikk, MEUELHTIESARIIF v v 7HHBEELOGNDS, BERZ7 V27 MINT SR
FEE, fERHBET, MEERCHE T, EETRNA- 2T, SBRERE{T-1,

SAERTAE, HESL IR FEBL -4 - 12T, L—F ¥ « FrFFy RO TIR, DEEIH
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FaYy MICRLTR, —EREMELL, —H RNUAF 9y - A TFYRCOVCE, FERER
EaTEHLLRELOTHY, FOMFERFES, WA L-> AR LIHETH 0T, HRENE
BeLTHN%T 12,

TABLE 11I-4-12 MAINTENANCE COST ESTIMATE

DESCRIPTION FREQUERCY COST/YEAR

FOREIGN LOCAL

1. Routine Maintenance
1.1 Grass Cutting 1 time/year 15.0 4,088.0
1.2 Ditch and Brain Cleaning 1 tiem/year - 48.9
1.3 Lamp Change 1 tiem/1000 days 537.3 157.3
1.4 Traffic sign Repair 1 time/10 years 313.1 371.4
Tatal 865.4 4,665.6

2, Pariodie Maintenance
2.1 Resurfacing 1 time/10 years 637.0 278.0
2,2 Pavement Marking 1 time/5 years 117.1 54.3
2.3 Expansion Joint Change 1 time/20 years - 215.3
Total 756.1 547.6

Unit for Routine Maintenance ; Balboas per Km
Periodic Maintenance ; Balboas per Km per Lane
SOURCE: ESTAMPA
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AL F=/AFBLEF 34— Az A7 HRE, EER2C LR R L v 320880
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HOEERIA S, LOBREITHRICKRL, IFOEEEHETHECH D, EM-4-132E L7 v a
IEETSITHRETT,
@ IHIR

AFvnfBER, TARL 4 HenldtEY 5 ALY I2ZAehcam@lic, @iy T, BEA
FER1~2FMoRI—AshD, BEBEAKLO0mIcETSE, CoHETTE, BEERTIS,
Bt Eo RS X nEL N, THRLETHMYERT 3, 2R EORMALETH Y, THsy
Bt 2Ll &2 n, Fiz, HiRE, ZEBE ZRHOBROLEDDH SEMICOVC £, 2
EOWEEEEL, TIRPEMAEDS S,
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TABLE III-4-13 WORK QUANTITIES OF ROAD PROJECTS

NEW ROAD

Item Unit Corredor Corredor Corredor San El Paical Martin Cerro Total

Norte Rorte Norte Miguelito Extension Sasa Ancon
West East Los Andes Deste Ext. Ext,

Road
Cutting Ctv 199,352 483,601 244,908 244,893 4,476 161,43 9,100 1,352,769
Concrete Pavement {20cm) SQM . — -— _— 21,035 21,440 —_ 42,478
Concrete Pavement (25em) SQM 40,977 85,323 40,369 69,926 —_ -— -— 236,595
Asphalt Pavement A-1 54 1,100 -— — — — —_ 4,690 5,750
Asphalt Pavement A-2 SoM -— -— _— - - -— — —
Sidewalk Pavement 5o 7,810 15,645 7,500 12,000 9,891 10,080 1,890 64,816
Shoulder Pavement SOH 18,503 28,181 11,520 27,648 3,768 3,840 720 104,180
Retsining Wall 1M 128 130 —_ 70 - -— — 328
Box Culvert H -— 233 52 351 13 116 - 726
Pipe Culvert 5.4 221 1,100 235 621 155 k13 — 2,366
gn;inuge M 11,270 13,023 9,930 9,334 1,570 4,030 1,050 50,757
ridge
Structure Conerete CUM 126 3,351 - 2,407 —_— 602 - 7,086
Prestressed Concrete cuH 324 162 -_ 1,151 - 358 —_ 1,995
Forming Sgu 2,822 9,884 - 11,748 - 2,262 - 26,696
Reinforcing Bar TON 85 447 -~ 417 —- 98 -— 1,047
Prestressing Steel TON 27 13 -_— 36 _— 22 — 118
Excavation c 2,923 3,391 - 3,606 - 581 - 590,920
Pile M 560 672 — -— -— 1,507 2,739
ROAD TMPROVEMENT _

Item Unit Via Vig Via Via San Higuelito Total

Egpana Bolivar Cerro Ancon  El Paical Intersection
Road
Cutting CUH 44,430 40,710 17,269 81,480 4,405 118,294
Concrete Pavement (20cm) SQM - 11,460 -— 18,099 -— 29,559
Concrete Pavement (25em} SQM - - -— - - -
Asphalt Pavement A-l SQM -— - 46,800 - - 46,800
Asphalt Pavement A-2 sqQM 56,870 - -— —-— 8,655 65,525
Sidewalk Pavement . S50M -— 10,109 14,360 7,951 3,352 35,772
Shoulder Pavement S0M 14,748 - - t - - 14,748
Retaining Wall 9] 1,053 -— -— - - 1,053
Box Culvert ™ 30 - - - 112 142
Pipe Culvert | 8,048 2,E55 2,016 3,942 1,270 18,141
Drainage . M - — —~ -— -
Bridge
Structure Concrete ciM 5,676 5,905 - 5,701 2,758 19,040
Preatressed Concrete CuM 390 866 — 372 1,440 3,068
Yorning SQM 11,602 24,734 - 10,995 11,017 58,348
Reinforeing Bar TON 380 420 -— 395 312 1,507
Prestressing Steel TON 25 65 — k) 72 185
Excavation cM 28,364 4,278 - 30,942 4,145 67,728
Pile M — - - - o= -
3 I

S~ ERT S0 &, HRATEEOREE BEFONBOEELEALS L, 2T HE 4~ 5 OEH
A ATANE S, T 7y FRTBHRISHRV T, AFVEBREOMBTORBERELTED,
BEICHMEBNE T HILEND B,
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THR L DELDLI00MERRY, FTECE LY, - THEIMF L LT, RS2 TAY
Lo PREBPERICHD, voP A EMHEELFIL F-L 2 L TORME 1987 ECIt Rl T 4,
ik, 2L F—i/A52giEnINMEICShETAr ¥a— Uy 7l abhitiy,
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Fig. IlI-4-2 ROAD PROJECTS IMPLEMENTATION SCHEDULE
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FERMEOMEINN 2320, BRCREHESD X 3 itiEE s,

EFoftDEEIz v, Bk ko T, TR/ 7 AEMLTEHEI NI,
4.3 4 HWEEH

AFTICEGTHE, NPAUBRARBRUURETET BT th D, E>T, RMBEEAINPTTILIL
HEIND, NPT, BHREKERFTII 0L (A~ bERFEFTA VL7 F, AXTAUA N G
AFO¥7 P T, Ficred s bEMERT CHRERVERET- T o, ¥70 Y7 FRE
NYBLKEL, BEOL-F Y 7—0 007 ¥ 2 v CAICHERAHIEHA LGNS, 2T AEIC
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TABLE HI-4-14 ROAD PROJECS INVESTMENT PLAN
(FINANCIAL COST IN 1983 PRICES) Unit: 1,000 Balboas

{1) Hew Road Construction Projects

ROAD 1985 1986 1987 1988 1989 1990 TOGTAL FOREIGCN LOCAL
Corredor Horte a5l 1,177 6,057 14,969 15,500 2,092 40,146 21,693 18,543
Via £ Paicsl Extension 22 65 0 125 1,495 623 2,329 1,436 883
Via Martin Sosa Extension 53 15¢ 1) 563 4,002 1,224 6,002 3,306 2,696
Via Cerro Ancon Extenzion 5 14 482 a 0 o 500 ng 181
Via San Miguelito Ceate 144 548 2,158 6,820 7,545 D 17,263 8,741 8,522

Sub~Total $75 2,010 8,697 22,477 28,542 1,939 66,240 135,495 30,745
Price Contingency 5 186 1,092 3,580 5,539 905 11,337 6,075 5,262
Total 610 2,196 9,789 26,057 34,081 4, Bad 77,577 41,570 36,007

(2} Road Improvement Projects

ROAD 1985 1986 1987 196G _ 1989 1990 _ TOTAL FOREIGN LOCAL
Via Espana Y a6h 567 5,093 5,860 2,150 14,114 6,749 7,365
Via Bolivar o 274 145 4,616 2,006 o 7,039 3,863 3,176
Via Cerro Ancon o 151 2,965 3,090 2,230 1,276 9,713 2,497 7,216
via E1 Paical 0 721 015 2,401 4,685 5,226 13,97 3,514 10,003
San Miguelito IS 4,73 0 0 a 0 8 4,713 2,577 2,136

Sub~Total 4,713 1,610 4,592 15,198 14,761 8,652 49,526 19,600 29,926
Price Contingency 287 150 576 2,421 2,864 1,989 8,287 3,280 5,007
Total 57000 1,760 5,168 17,619 17,625 10,641 57,813 22,860 34,933
Grand Total 5510 3,965 14,057 43,616 51,706 15,485 135,300 64,450 70,940
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Total VOC Saving Total VOC Saving y
and TTC Saving and TTC Saving 4

1985 Year 2000 1983 Year 2000
The' Project The Project
Accomplishment Accomplishment

{1) Feasibility Study (2) Masterplan

Fig. [1I-5~1 DEFINITION OF ROAD PROJECT BENEFIT
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VLI :  Ford B700
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AF=ihivld, SARREFRORE - WL AREYERTIWE» 6, NEOBARZBR VR -T
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1983 KD AF =D H Y U »OWHE2 285087 /H o, Bl BART / Herchd, 5+
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TABLE 1I[-5-1 VEHICLE CHARACTERISTICS AND COST IN PANAMA, 1983

Vehicles Characteristics Car Light Truck Truck Bus
1. Make/Model Toyota Toyota Isuzu Ford
Corclla Dyna B-700

2, Fuel Type Gasoline Diesel Diesel Diesel
3. Financial Cost (B/.) 6,050 7,455 36,000 54,000
4. Economic Cost (B/.) 4,930 6,210 32,500 54,000
5. Annual Operating :

Hour (hrs) 1,200 1,500 1,500 2,250
6. Annual Operating

Distance (km) 15,000 30,000 30,000 40,500
7. Average Vehicle Life

(year) 10 12 12 15

SOURCE: ESTAMPA

HEiBREIN TV E320BL 27— 2202, RiHBABRELHAEE» oML AR IRE ST
HETDEHY VT, $H26%, BETEBINETHASIEHLLND, WitdoTRMZIL2 50/0E7
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BT TH, B, EAEACORIAKMTRIIR IO THELE, WIhd, FHENTOERIZ L
bbmTHD, EERRLDIEVHIZL-TVD ED~-5~2), P, LoREL5000mEBIcL
ZyaTEE L,
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TABLE HI-5-2 FUEL AND LUBRICANT COST
(a) Price B/. per Gallon)

Financial Econemic
Gasoline 2.28 1.68
Diesel 1.33 1.23
Lubricant 2.50 1.40
(b} Consumption Rate

_ Car Light Truck Truck Bus

Casoline (km/gallon) 35.0 poS—— —— —-——
Diesel (km/gallon) —— 27.70 12.88 11.87
Lubricant (gallon/5000km) 0.75 1.5 6.5 9.0

SOURCE: ESTAMPA

3) #4v4h

4, FANN4@RCHHM, £TERNTHS, HHERCF20%NDHBAR L 5 BOTABYE S
T3, #4voFald, EHI-CLS 000kn, b5 716,000k, {0117, 000kmTH S FEM~-5-3),

TABLE HI-5-2 TIRE COST

Car Light Truck Truck Bus
Number of Tire & 6 [ 6
" Financial Cost/Tire (B/.)  30.40 52.50 181.65 181.65
Economic Cost/Tire {B/.) 24,32 42,00 145.32 145,32
Tire Life (1000 km) 15 16 17 17

SOURCE: ESTAMPA

4) @R - BEALR

Mg, 24 Y ERCFEERI—-ERLRCTROL, CORBOBRERCLHL-TR, 740E>D
25 NF -4, BLUAFTHLETAHROBET - F e BEL LTS, BMAFNRG, BTEOE
PUELRERD (R b) RBEETOAGREZRLLLIOTHE, EEFMCREMYBHVSIBET DT,
BFIR MEMIEDT A bDO5%L LI (FEI—-5-—4),

TABLE llI-5-4 SPARE PARTS AND MAINTENANCE LABOUR COST

DESCRIPTION Car Light Truck Truck Bus
Spare parts requirement¥ 0.091 0.088 0.122 0.318
Maintenance Labour
required per annum (hr) 30 50 250 320
Unit Labour Cost

Financial (B/./hour) 2.00 2.00 3.00 . 2.50
Economic {B/./hour) 1.90 1.90 2.85 2.37

SOURCE: ESTAMPA
Note. * ; % of new vehicle cost minus tire cost.
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TABLE III-5-5 DEPRICIATION EXPENSE

DESCRIPTION Car Light Truck Truck Bus
Vehicle life (years) 10 12 12 6 for Engine
10 for Body & Chassis
Residual Value Ratio (X) 5 5 10 10
Distance to Time Proportion 50:50 70:30 70:30 85:15

SOURCE: ESTAMPA

FAACEEE, BT LRI L 2 ANT 5, o8k, WE, FEIHROERBE A
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RLiz, Thbv, ETND  ETREMENS %, BARCS0:50, Br79 22 r7 97 T0:30, 420
BET85: 1568 Lz, AL, HTERLD S, HHrmRIh, BoBGCH LT, S a8
Cane, £AHERF2ZRELRAALTVS,

6) ARSI

0% % MEHOFEHICE L TR 5, FAMGFETGRS SHHRORTEE LSV iboT, F
Ui, B OER & BET L BHES,

7)Y BHA - B - RET

R RN, URE, MK, BHFHEFoAMEich Y, RARCHLTEEFELLY, BF5 v 2
b, WAHERBR e LTtoided, 0% BPpSoEmMic#ERInd e85 voe, HMEFEA RO
BERBARE LI, 72 7ICB0.SAOTMMARERL:, SF20 2B 7 yw v A-ThHiAOT,
HEOAGFREZERL T, (I-5-6),

TABLE 1lI-5-6 CREW, OVERHEAD AND INSURANCE COSTS

DESCRIPTION Car Light Truck Truck Bus
Crew Cost (cent/hr)

Financial - 150.00 375.00 250.00

Economic —— 142,50 356.25 237.50
Overhead Cost {cent/hr) .

Financial — — '57.26 —_—

Economic - - 53- 61 m——
Insurance (cent/hr)

Financial 14.37 2.21 25.38 19.63

Economic 13.65 2,10 .. 24.11 18.65

SOURCE: ESTAMPA
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REQERAEOBE, 2RI MALTHEA, Modiffe, & CGREENOREGHRREOMARRE.,
#Eonntr FLBELEICT, BHENOENHEESSTHGRALEEL, chIcBE S o MR
PN AR EREC T, HEETRMERIC ST 2{REIA 2RO,

EnSRERET2LHN-5-T0 L5 cns, FATCH, HHEHE coRTIMI0 17 in
/B, ETRMEYLRE63. e /hr /B ThH D, HYII, 1 nEBE0m hrokTLitETH E, EON
BRI 2k B h, ATNAE
10, 17+63.04% 2 /60=12, 27 ¢
LB, M, B2 ClR15.41¢, 5o 71350.94¢, SR1159,38¢ k4D, BHFMIE-2 T
3, RARSRLIBERCOATRALoMIzENLD, 20 (HBHERcOMATIZ +0) 78%, &
T w7k b7y 2 OFEI0%, SR TRITGT, FHOMICHKEES LV, FEE0MmOBEn, AFTIH
OAREHNL - 5 — 2 IR,

TABLE 11I-5-7 SUMMARY OF VEHICLE OPERATING COST IN PANAMA, 1983

{1) Running Cost (Distance Related Cost {Cents/vehicle/Km)
Car Light Truck Truck Busg

Financial Cost

1. Fuel 6.51 4.80 10.33 11.20
2. Lubricant Oil ’ 0.04 0.07 0.33 0.45
3. Tire 0.81 1.97 6.41 6,41
4. Spare Parts 0.53 0.63 4.26 16,82
5. Maintenance Labour 0.40 0.33 2.50 1,98
6. Depreciation {(Distance-related) 1.38 1.34 6.11 5.03
7. Total 10.17 9.14% 29,94 45,89
Economic Cost
1. Fuel 4.80 4.44 9,55 10,36
2. Lubricant 0il 0.02 0.04 .18 0.25
3. Tire 0.64 1.58 5.13 5.13
4. Spare Parts 0.44 0.52 3.86 16.82
5. Maintenance Labour 0.38 0.32 2.38 1.83
6. Depreciation (Distance-related) 1.53 1.10 5.53 9.03
7. Totgl 7.81 8,00 26.63 43.92
(2} Fixed Cost (Time Related Cost) {Cents/Vehicle/Km)
Car Light Truck Truck Busg
Financial Cost :
1. Depreciation (Time Related) 23.47 10.96 52,37 28,69
2. Capital Opportunity Cost 25,20 24.85 120.00 120.00
3. Crew Cost —-—— 150.00 375.00 237.50
4. Insurance Cost 14,37 2.21 25,38 19,63
5. Overhead Cost - ——n 57.26 ————
6. Total 63.04 188.02 630,01 405,82
Econcmic cost
1. Depreciation (Time Related) 19.13 9.43 47,44 2B.69
2. Capital Opportunity Cost 20,54 20.54 108.33 120,00
3, Crew Cost —— 142.50 356,25 237.50
4. Insurance Cost 13.65 2.10 24,11 18.65
5. Overhead Cost —— ———- 53.61 —
6. Total 53.32 174.54 589,74 404,84
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Fig. I1i-5-2 VEHICLE OPERATING COST IN PANAMA, 1983
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TABLE I1I-5-8 FUTURE TRIP PURPOSE COMPOSITION BY MODE

{1) 1990 {percent)

Hork School Home Business Shopping Private Total
1. Walk, Two Wheelers 8.24 27.93 47.32 0.87 5.87 9.77 100.00
2. Private Car 22,00 6,92 37.94 4,42 5.77 22.96 100,00
3, Truck 0,71 0,02 32.88 40,23 2.03 414 100.00
he Taxi 13,76 6.77 46,67 2.74 3.66 26,40 100.00
5. Route Bus 21.10 14,24 45.91 1.33 4,01 13.40 100,00
6. Private Bus 7.43 39.40 48.12 2,30 0.76 1.99 100,00
Tatal 17.92 14,84 43,27 4,59 4.60 14,78 100,00
(2) 2000
Work School Home Business Shopping Private Total
1. Walk, Two Wheelers 8.07 27.48 48.86 1.62 3.71 9,12 100.00
2. Private Car 22,35 6,84 36.86 4,68 5.82 23.44 100.00
3. Truck 20,32 0,03 33.17 39,90 2.13 4.45 100.00
4. Taxi 13,53 6. 75 45.56 2.98 2.83 27.35 100.00
5. Route Bus 21.28 13,58 45.44 1.34 4,06 14.31 100.00
6, Private Bus 8.03 39.51 47.75 2.21 0.74 1.76 100.00
Total 18.07 14,40 42.94 4,76 4.63 15.20 100. 00
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PR OKBHL, REBEHO LI & 40 » T 5, IEMHT 88T 26, TORBIIA[MEL
PEE LA, 277 »EEASa7 I yFH L85 BRERFERSHS, METRLE
22 bicd, EERICHLTRARNREY BRAATVEY, 208N KHEEOBR IS s roXRELR
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LaL, fRARELSVLI LS, ToiiSHEch sl 2EkRL v, EFFECERED
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(. 1) “Estudio de Factibilidad , Terminal de Transporte Publico de Pasajecos de la Ciudad de
Colon " MIG/MIPPE , Sep! 1979

(£ 2) “Estudio de Factibilidad Tecnico Economico y Diseno Final del Proyecto Punta Pena—Casa
de Maguina (Proyeclo Midroelectrico Changuinola 1)” MOP, Augustl983 ‘

(. 3) “Systema de Tratamiento de Aguas Negras y Rehabilitacion de los sistemas de Acueducto
y Alcantrillado de Casco Viedo, Ciudad de Panama” IDAANHIPPE, December 1976

(. 4) “Autopista Arraijan—Panama, Estudio para a Seleccion de la Aiternativa Opiima de Empa
Ime con la Ciudad de Panama * MOP, July 1981
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TABLE II-5-9 ECONOMIC COST OF ROAD PROJECTS

{Unit: B/.1000 in 1983 price)

Project Total Coat Schedule in Economic Cost

Financiasl Economig 1985 1986 1987 1988 1989 1920
Rew Road Construction
1. Corredor Horte (Weast) 8,564 10,537 75 2,373 1,129 3,307 3,289 -
2. Corredor Horte {East) 17,545 18,531 156 2,113 4,126 5,989  &,149 -
3. Corvedor Norte (Loa Andes} 14,036 13,622 104 356 676 5,086 5,378 2,022
4. San Higuelito Deate 17,263 16,445 137 572 2,131 6,473 7,132 -
5. El Paical Ext. 2,329 2,213 20 62 - 118 1,421 592
6. Martin Sosa Ext, 6,002 &,880 50 150 - 1,720 3,784 1,156
7. Cerro Ancon Ext. 500 521 17 51 453 - - -
Sub-total 66,240 68,729 559 6,041 8,513 22,693 27,153 3,770
Road lmprovement
1., Via Espama 14,115 13,261

433 547 4,835 5,451 1,995

2. Via Simon Bolivar 7,039 6,670 - 260 140 4,352 1,918

3., Via Cerra Ancon 9,713 9,449 - 143 2,965 3,072 2,124 1,195
4, Vie El Paical 13,947 13,554 - 706 902 2,338 4,443 5,165
5. San Miguelito Intersection 4,713 4,360 4,360 - -~ - - -
Sub-total 49,527 47,344 4,360 1,542 4,554 14,597 13,936 8,355
Total 115,767 116,074 4,919 7,583 13,067 37,290 41,089 12,125
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TABLE 1II-5-10 PROJECT COMPONENTS FOR EVALUATION

WITHUH T THPROVEMINTY
CASE NUMBIR 100 00 201 Fi\H 203 204 205 20a
1. Corredor Marte West v} o A o) o] o] [=} =}
2+ Corredor Morte East ] Q (=] F o [} [»] o
3. Corredor Morte Los Andes O o o A o A [+] o]
4. San Miguelito Oeste =] Q o & & o Q =}
5. El Paical Extention o o4 o & o ] A [s]
6. Martin Saza Extention < QG ' Q Q (o] [a] A
7. Cerro Ancan Extention o o A Q Q [»] [a] [a) .
IHPROVEMENT
8. Yin Lspana ° Fy [N A 'y A 4 F 3
9. Via Bolaver o] ry A & A A A A
10. Via E] Paical o] I » LS A & A A
11, Yia Cerrp Ancon [+] 'y - & 'y A A A
WITH THPROVERERT
CASE NUMEER 211 212 213 214 213 F3l4
AD
1. Corredor Merte West 3 Q Q Q [s] [e]
2. Corredor Narte East a] & (o} Q o] o]
3. Corredor Morte Lou Andes Q 'S (4] - (=] o
4. San Miguelite Qeste o] A A [»] [+] [s]
5. £l Paltal Extention [+] A o] [o} s 5]
6. Martin 5088 Extention a o Q Q Q A
7. Coerro Ancon Extention A Q Q [s] [s] [+]
IMPROVEMENT
8. Vim Espana =] =] o] o] o] (o)
9. ¥ia Bolivar Q Q o Q [+) ]
10, via £l Paical o Q o o] =] o
11. Via Cevrp Ancon o Q [«] ] o 2]
WITHRIT EW ROAD
CASE NUMBER 300 301 302
k. Corredar Marte West A - a 4 A F A A
2. Corredor Norte East Fy A A s A ' A '
3. Corredor Norte Los Andes A 'y Fy Fs A Iy & i
4. Son Higuelito Deste ' A A & A 'S & a
S. EI Paieal Extention - ' a Fy a & A A
&. Martin Sosa Extention A Y & A & Fy A A
¥+ Cerro Ancen Extention & A & F I & ' -
IMPROVEMENT
B. Yis Espanm o] o] ' Fy [s] o A Q
9. Via Bolivar 9] A [+ A o A [o] [o)
10 via El Paical (=] a o} & Q Y [+ &
11. Yia Cerro Ancon o] [y Q [w] A o] A [¢]
WITH NEW ROAD
CASE NUMBER 31 312 T WY & s 3E 37
1. Corredor korte West Q o] < o o [a] =]
2. Corredor MNorte East o] o (o] Q o] [a] [+
3. Corredor Yorte tos Andes [} [} 0 [a] (v} [s] [v]
&, San Miguelltp Deate o} 0 o} o] o o] o
5. El Palca) Extention o] Q o] [s] o [a] o
&« Hatin Sosa Extention [«] 0 o] o o 0 o]
7. Cerro An¢on Extention o] o] [#] [a] (o} [o] o
IMPROVEMENT
B. Via Egpana - O A A o] o A o
9. V¥ia Balivar & o] & o} A [s] [a]
10. Via E} Paleal A [o] A o - Q A
11, Via Cerro Annon A o] Q A [+] A [s]

Hote: O Mith Project
A Without Project
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IASOr— A, FRER2ELS SFHYEERERBC-THRELZIOTHDN S, IR HEWVE,
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TABLE IlI-5-11 SUMMARY TABLE OF ROAD PROJECT EVALUATION

Case Description Coat(Hillion B,/) Aversge Evaluation
Yo Financia) Economic  Congestion  IRR(X) NPY B/C
Ratio {Million B/.)
100 All Projecta 111.1 1il1.7 0,944 26.4 72.5 2.2
101 Demand -10% 111,1 111.7 0.845 21.2 47.2 1.8
102 Cost +10% 122,2 122.% 0. 944 24.3 74,7 2.0
200 All New Road Projects 66,2 68,7 1.040 34,1 87.3 3.2
300 All Impro nt Projects 44,8 . 43,0 1.031 16,7 -2.1 2.9
201 East Half of New Roads 51.2 50.8 1.195 4.3 61.3 3.3
202 Weat Half of New roads 15.1 20.t 1.103 16.2 5.0 1.5
203 Exclude San Miguelito Oeste 60,2 52.13 1.058 17.9 70.7 3.5
204 Exclude Corredor Norte 52,2 55.1 1.054 39,0 83.4 3.8
* Los Andea
703 Exclude Bl Paical Ext. 63,9 66.5 1.043 37.0 104,3 3.8
206 Exclude Martin Sosa 60,2 61.9 1.111 38.6 117.1 4,2
301 Via Espana Only 14.1 13.3 1,166 33,6 [ ) 2.3
302 Exclude Via Espana 30.7 29.7 1,050 12.5 0.7 1.0
303 Cerroc Ancon Only 9.7 9.5 1.107 6.2 -2.6 0.5
304 Exclude Carro Ancon 5.1 33,5 1.0Mm 8.7 -4.1 0.8
305 Via Bspana and Cerro Aacon 21,8 22.8 1.097 24.3 14,1 2.2
306 Exclude Via Espana and 21.0 20.2 1.078 6.8 4,4 0.6
Cerro Ancon

307 Exciude El Paical 30.9 29.4 1.036 7.1 ~6.5 0.7
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Fig. llI-5-7 TRAFFIC PATTERN IN PANAMA

TABLE II-5-12 APPLIED HOURLY TRAFFIC PATTERN

APPROACH AND DIRECTION

APPLIED PATTERN

Transistmica Straight Morning Type
Left Turn Evening Type
right Turn Mornign Type

Via Bolivar Straight Evening Type
Left Turn Dual Peak Type

Right Turn
Straight and Left Turn
Right Turn
Straight and Left Turn

Via Domingo Diaz

Via R.J.Alfaro

Evening type
Dual Peak Type
Evening Type
Evening Type
Evening Type
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TABLE IIl-5-13 CALCULATED DELAY AT THE INTERSECTION

1. WITHOUT IMPROVEMENT

{Unit; Min.)

APPROACH CAPACITY 1983 1990 ] 2000
{VHE/HR) TOTAL AV, TOTAL AV, TOTAL AV,
TRANSISTMICA ST. 1,046 32,174 11,5 - - 104,775 19.4
L 451 - - 29,745 13.4 180,855 25.8
R 1,181 - - - - - -
VIA BOLIVAR  ST. 685 12,714 4.9 - - 184,122  24.0
L 327 - - - - - -
R 1,031 - - - - - -
DOMINGO DIAZ ST.
L 1,228 9,262 3.1 50,209 8.9 552,571  26.4
R 1,206 - - - - - -
R.J.ALFARO 5T.
L 1,193 16,030 3.7 - 106,816  24.8
R 1,027 - - - - - -
SUB_TOTAL 70,179 79,953 1,099,139
2. WITH TMPROVEMENT
APROACH CAPACITY 1983 1990 2000
{VHE/HR) TOTAL AV. TOTAL AV. TOTAL AV.
TRANSISTMICA ST. 1,243 5,621 3. - - 92,289 16.9
L 451 - - 29,745 13.4 180,855 5.8
R 1,973 - - - - - -
VIA BOLIVAR ST. 1,086 - - - - - -
L 374 - - - - - -
R 1,259 - - - - - -
DOMINGO DIAZ ST, (840 (0.1) (1,910) (0.2) (2,517)
(0.2)
L 962 - - -
R 1,206 - - - - -
R.J.ALFARO ST. (912) (o0.L) (2,652) (0.2) (2,618)
{0.2)
L 818 - - - - -
R 1,636 - - - - - -
SUBTOTAL 5,622 29,745 273, 144
DIFERENCE(OVER SATURATED) 64,558 50,209 825,994
UNDER SATURATED DELAY 1,752 4,562 5,135
TOTAL DELAY DIFERENCE 66,310 56,771 831,129

NOTE: () SHOWS REDUCED DELAY BY GRADE SEPARATION

TABLE IiI-5-14 VEHICLE COMPOSITION AT SAN MIGUELITO INTERSECTION

APPROACH PASS.CAR TRUCK BUS TOTAL
PRIVATE ROUTE
Via R.J.Alfaro 73,262 7,952 298 1,268 26,760
Vvia Bolivar 15,945 2,780 535 2,220 21,580
Via Domingo Diaz 38,722 5,144 970 3,730 48,566
Transistmica 19,019 2,671 576 2,934 25,140
TOTAL 95,928 13,547 2,319 10,252 122,046
PERCENT 78.6 11.1 1.9 8.4 100.0
voc 108.32 278.34 589,87 767.87
Weighted VOC 85.14 30,90 11.21 64,50 191,75

SOURCE: ESTAMPA
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TABLE I[-5-15 EVALUATION RESULTS

CASE DESCRIPTION ANNUAL BENEFIT(1,000 B/.) IRR(%)
1983 1990 2000
Case 1 With Corredor Norte 635 874/525 7698 24.5
Case 2 Cost +10% 635 8747525 7698 22.9
Case 3 Cost +20% 635 8747525 7698 22.9
Case 4 With Corredor Worte Extension 635 8747525 7698/4747 24.1
Case 5 Without Corredor Norte 635 874 7859 27.3
Case 6 Traffic Demand -10% 127 . 89/71 3035 7.9
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TABLE Ill-5-16 TRAFFIC INDICATOR WITH/WITHOUT PROJECTS

Indicatiors Case Bage Caze 100 200 300
Year 1990 2000 1990 2000 1990 2000 1990 2000

1. Total Length

of Hetwork (km) 97,1 307.1 307.1 3o7.1 307.1 . M07.1 3067.6 300.0
2, Treffic Load

{1,000 veh./hr.} 5735.0 9134,0 5699.0 8847.0 5680.0 8B852.0 57159.0 8972.0
3. Total Treavel Time
. {1,000 veh. /br,) 653.0 1340.0 436.0 1102.0 515.0 11¢9.0 623.0 1318.0
4, Average Congestion

Rate (Whole Area) 1.075 1,631 0,911 1.3568 0.%26 1.394 1.065 1,59,
5. Average Congestion

Rate (Centrai) 0.928 1.215 0.815 0.944 0.893 1.040 0.882 1,031

Length of Congestion
Section (km)

6., 1.0 and more 154.6 230.3 122.6 2.8 124.7 219.4 154.4 226.7
7. 1.5 and more 63.8 146,1 48.2 97.1 49.9 99.5 Bh.2 131.6
Traffic Volume
Congestion Section
8. 1.0 and more 3769.0 7505.0 2704.0 6759.0 2785.0 7014.0 1637.0 7257.0
9. 1.5 and more 2859.0 6349.0 1937.0 5008.0 2116,0 5045.0 2717.0  6254.0
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B TVB, TRICOTEY 2 2 bty o= SO CRENZATREC ARG HRLE (R DT

—185—



FREL TS, CTOILiE, 2000FENPHERESALTLIRRI(HATV I LR bLRbLATH S,
ESTAMPA= R & — 75 v PHREINTVABH 7o Z o 7 FRAE L F-A - A=

(RSER) 45, X709 20 FeRCHIOREFIEIHCTEBEINILALHSFHUTHS,
53.3 Zoillx Ao ¥ - iNHR

19814, EFz40¥—ERS (CONDE) DF->1WEIC LD, MRHML SFTORLFNF
n27%, Gz AL¥—ORERFEHRLTWSE, —H AFvOREABIAKISHEN2%2HTEE
LTV anT, A+<TERIIEHIALY-0H1 /40, HREEoXEL-titiThTtw5
TrRih, LiEdatT, HREOSHHERL, A+t 20IdF-BiFfice o cHRELEREF T
L,

BRTERORSERC LN, TROFR 70, 7 b EHRAT Y 7 FOLTHERINSE, 1
HE D ok THEI2000F ©8855E - mé& ), il WRARINAh 1R8N BRE > T
VWi, SOETERC, THNOTHRRERCC, EMOXFL¥ - TREZRH D L, 199040. 885 F
ARAT, 200086 SEHBAAAKT LD, TONMERCECT, 199050 62000420, < 3 ¥ — (i
PERTEeFHS L, WIBF-LKTET S, GlEQOTBERcTEHB%oReENgThTH S
L, ch2M¥as, IORORAGEHRZERICE > T ITFFAETO 77 A2 EKT 2,

BB 7072 FOBRERERIG IEFLET (BEIRFR—2) ThH, TO000EENMHE
1242 6BF KT TH D, LD~ T, 2000EEQZ 44 £ —HHEST T, BRANT%LEHES
BERLD, (CORETH, BEHEREETERCEATILEELTEY, EOEENETIC X 281
HEAIZFEL TV Lv DT, TRIZFEMEHI L - TW3,) ’

534 HEA~DA A7 b

1980 RUT A » T sy, 20FeIEER (H0P) DBIRBTLEMSI~T0ES A7 THEBL TV, IO

34, EERONARERIRT~8FHF SVETIIAE Ry, (FHEI-5-17)

TABLE III-5-17 RECENT INVESTMENT TO ROAD PROJECTS IN PANAMA
METROPOLITAN AREA

AMOUNT

YEARS PROJECTS {8/.1000)
1979 1. Construction of Pedestrian bridges 175
2, Widening of Transistmica~Las Cumbres 300

1980 1 Widening of Transistmica (San Miguelito-Alczlde Diaz) 2,500
2. Rehabilitation of street in Panama City 4,200

3. Conatruction of Pedestrian Bridges Villa Lorena 40

1981 1. Widening of Via Porras 1,000
2. Widening of Transistmica (San Miguelito-Alcalde Diaz) 1,500

3. Rehabilitation of Tranaistmica 400

4., Behanilitation of Via Espana 250

5. Mzintenance of Street in Panama City 885

1982 1. Widening of Via Porras (street 87-Via Espana) 1,950
2. Maintenance of street in Panama City 3,819

3. Connection between El Paical-Test Block (Juan Pablo 1I) 120

4. Street of San Miguelito’ 700

5. Street of Francisco A. Paredes 234
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RAXNLGM=120, AL HAEMIREEET AR, LTHIRHELETL GES, BLHHRE
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BHSEOERIE, Hen7od: 7 FARGEROEAS D00, ke LTIERTILER26. 4% L
HOEHEEMNESLEs0e cOSKMTIRY, £F0 Y2 LA =YL LT, FRHCHREC

By 2RIT5IEAMED,

Lavl, Biwdisfz L 310, €70 Y27 FORBRER, BRI Lad - 2BORBENL, 58
EHSCMSTOMALIBE, FENI0MRE I ailniging, £t Bfores s bRk, &
B4y e7nETHAEASAS, IhenBEinG, 7ov s -0k 1990E/d

AL EERTHIES,

SHSLIHBEMA T, FoY o FHEEOENLERRR SRt HENLTE(, 67

FoEds LT, ko4 20FHEE R,
a ERFRE : ATINEES RS T 5,
b HEAD4 2437 b B~ ABREGS BIEC, BRAYTERE: T3,

t HaMER LT, AERBOESEEERL, tidT BEORGHABENEEY 6T

BEEEELDL,

d PIRGE: HHOBHHREOTEE FLUhoRRBEM oY 7 toXEBREFET 3,

FEOBRLED -5 ~18RT, CORATFEOBSRCECTHUTOREELT I,

TABLE H[-5-18 PRIORITY SETTING OF RCAD PROJECTS

Section f Critecia {1)Economic (Z)Fl'inanclll {3}50cinl  (4)development  (5)Comprehensive

Efflciency mpact [mpact eflfect

priorlty

New Rogd Construction

1. Correder Morte Weat a & s} o) 2
2. Corredor Morte East o] A o o] 1
3. Corredor horke Los Andes O A 'S o /3 =
4. San Miguelito West o] A A A 173 ¢
5, E1 Pajcal Extention o] [+] A a 1
6. Martin Soss Extention r'y A A o] 3
7. Cerro Ancon Extentlon ' G & A 3
Road leprovement
8. Yia Espana [a] A A A 8
9. Via Bolivae A 0 o A 4
10. ¥is EL Palcel & Fay A A 5
1i. ¥ia Cerro Acon A A A o] 2/ we
12, San Miguelito Int. e} o] o] (o] 1
Note: Qi Cood At Falr At Bad
. Project 3 and 4 are conpotitive. If one has priority I, the other has 3.
b I new roads are developed, project 11 hem priority 2, cthecwise, 4.
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I RAkLY—TRLz2s b

LI NAH—AOMRR

LL1 TBELHR

1) S ROTE

19814R0) /38— Y ¥ P Y » FHFR LB &, SF7HOBWE <A Y — ERBETO, AR5k 1 BY Y44
FATHY, THi, EELXBOREY v S H043. 5% 4T 5, FEQESTPIPAGEZEZ L #LIE,
RO, 80%2, HARL > THELZREHEE 2 0H 5V I EREHE- T3, A2THOS 1,
HEWERE LAV AR SLETUFORMIc Lo v RESN TS, Tobhb, BR300 LHETET
NOFATIAHB0Z2S, 300~500/¢0 KT ORI TIRT0%45/ 5 2 & ERAABM & LTHA LTV 2, < RBED
RENAGCML T, KSR chs, #EN-1-1)

TABLE IV-I-l BUS PASSENGER OD, BY 1981 PT SURVEY

{1,000 Trips)

ORIGIN DESTINATION

I Il III v Y VI VIiI E Total

1 Centro 28 13 34 12 2 22 4 16 130
1I Bella Vista 14 2 13 [ 1 10 2 &4 50
III Area Residencial 34 13 34 io 2 19 3 6 122
IV  Juan Diaz/Pedregal 12 6 9 10 2 3 1 2 45
v Tocumen 2 1 2 2 2 i - - 10
VI  San Miguelito 21 10 19 3 1 17 2 3 79
VII Ancon Eate 4 2 3 1 - 2 4 2 18
E External Area 15 4 6 2 - 19 2 25 55
Total 128 50 121 47 11 78 18 57 510

SOURCE: ESTAMPA

a) MFEY 5 7o, €y FRES RRREEROLORNT Y 57T 2EOHEDEEHTEY,
€ b O FTHOPLEE L TRCBRN - T B, € b TRAOBEII LT $2.8%
o 7N RFRL S,

b) #Mix& MAOHRHTHE 7Y #3474~ Fa ;b Y AT R TOMSE ESTAIPAY 2 7 ~
73y PRTLTLYF Y e LEEENTO B A5, t¥ ol n A AREHREF
2, Fisbs, Rl BEARIZEATHY. 36685 NH Y b OREL O THD,

¢) LEFHREEENTO BTy ¥ ZFBRE, FHLOMAROL LTREL TV 3%, EEE0S
CHHFEMINETEL TV 5128, AREEAESEIc PRy, G dhl &5F 1Y 27

d) LRIRE (LY bo~xTy &g R2) CRETRPTE Y » THLFHEOFA0% L EH 2,
A AGHTER & - T OREROEHPHZTETSH Do
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Total Bus Passengers Generated
in the Study Area , 1981

Bus Traffic at TEATRO EDISON

Bug Stop , 1983

3
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----..._.

Fig. IV-1-1 HOURLY FLUCTUATION OF BUS PASSENGERS AND BUS SERVICE
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(1) BUS ROUTE IN NORTHERN PART
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(2) BUS ROUTE IN SOUTHERN PART

Fig. IV-1-2 BUS ROUTE NETWORK, 1983
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TABLE IV-1-2 NUMBER OF BUSES REQUIRED IN PEAK HOUR, 1981

Through Average fuges Travel Time Total Buses

Hax, Capacity Required for one per Buses Actually

Code Route Yassengers of Bus per hour Round Trip Required Operated

r {Hour) per_hour
1 Fanama Vie]o - Via Porras - Calle 12 583 Y] 6.2 2.5 16 8.5
2 Panmma Viejo = Ave. Salboa = Calle 12 1,339 51 131 2.0 27 7.5
3 Papama Viejo - Via 11 de Octubre = Calle 12 387 55 2.6 2.0 .} 1.5
4 ¥l Cruca = Ave. Balboa = Covozal ire 46 4.1 1.0 3 8.0
5 Panama Viejo = Sants Clera ~ Calle 12 276 52 .7 1,0 [} 2.0
6 Panama Viejo = San Wiguelito = Catle 12 346 54 1.1 1.5 8 3.0
7 Parque Legislativo = Ave. Balbos 380 16 18.1 1.0 19 15.5
& El Cruce = Cururdu &6 53 0.4 1.0 1 1.0
9 Boca La Caja = Calle J - El Chorrille 950 2 11.4 1.3 21 20.0
10 El Cruce Clayton 215 47 2.3 1.5 4 2.7
11 Betania - Via Tranaistmica = E1 Chorrille 891 47 9.5 2.0 19 9.5
12 Villa Rica -~ Puente - El Chorrillo 625 3 8.0 2.0 16 5.0
13 villa Rica ~ Calle 9a. = EL Chorrillo 995 43 11.6 2.0 24 8.5
14 vills Rica — Puente = Hercado i24 34 1.8 2.0 & 2.0
15 Veranillo = Via Espana El Chorrillo 1,848 k11 18.1 2.5 46 7.0
16 E! Cruce - Albrook = Dlable 52 57 0.5 1.0 1 1.0
17 Veranillo = Via Transistmica = ¥l Chorrille 1,909 61 15.6 2.5 9 16.0
18 Automotor = ¥ia R. J, Alfaro = Calle 12 636 46 6.9 .0 14 6.5
19 Samaria - Via k. 3. Alfaro = Celle 12 329 51 3.2 2.0 H 7.0
20 El Cruce = Paraiso 206 [1:] 2.1 1.5 4 2.5
21 Versnillo - Vis R. J. Alfaro = Calle 12 W7 70 1.8 2.0 4 0.5
22 El Cruce = Rodman = Cocoli 52 46 9.6 1.0 1 Q.5
23 Vills Lorens < Via Lepans ~ Calle 12 Fa) 45 0.8 2.0 2 0.5
24 El Cruce — Asador 118 43 1.2 1.0 2 3.0
25 Villa Lorena = Via Espana ~ El Choreillo 104 42 1.2 2.5 3 1.5
26 Villa Lorena = Calle J, - El Chorrille 516 32 8.1 2.0 17 6.0
17 5an Pedro - Via Espana = Calle 12 1,022 L) 11.6 2.5 2% 12,5
28 San Pedro — Via Espana ~ El Chorrille 1,319 40 16.5 2.3 42 6.5
29 San Pedro = Calle J. = E1 Chorrillo n3 40 a.4 2.0 18 9.0
30 Juan Diaz - Via Espana = El Chorrillo 1,060 48 11.0 2.5 28 1.0
31 Pedregal ~ Via Transistmica =~ El Chorrille 1,868 49 24,4 2.5 6l 18.0
32 Pedregal =~ Via Espana - El Chorrillo 1,874 46 20.4 3.0 62 20,5
33 Pedregal = Via R, 1. Alfaro = Calle I2 159 58 3.1 z.5 -} 2.5
34 Lax Mananitas = ¥ia R. J. Alfaro = Calle 12 11 52 6.8 3.0 F1i 6.0
35 El Cruce = Gambaa &5 43 0.8 2.0 2 1.2
47 Tocumen = Vis Eapana = El1 Chorrillo 1,503 47 20.2 3.5 N 3.5
39 Santa Librada - Vis R, J. Atfaro = Calle 12 417 52 4.0 1.0 12 .0
40 Cerro Batez - Via R, 1. Alfaro = Calle 12 1 51 1.0 2.5 18 5.0
41 El Valle = Via Eapsha = Calle 12 556 48 5.8 2.0 12 5.0
42 ELl Valle = Via Transistmica — Calle 12 a98 51 8.8 1.5 14 4.5
43 Los Andes = Via R. J. Alfaro = Calle 12 590 46 [ 1.0 13 4.5
&4 Alcalde Disz - Via Transistmica - Calle 12 1,500 35 13.% 2.5 % 12.0
45 Ssnta Librada =~ Via Eapana = Calle 12 915 50 9.2 2.5 23 .0
46 Santa Librada - Via Transistmica = Calle 12 973 52 9.4 2.0 19 8.5
&7 Cerro Batea ~ Vie Trznsistaica = Calle 12 1,024 52 9.8 2.5 25 5.0
&8 Gerro Batea = Vi Cxpend - Calle 12 421 &9 4.3 2.5 11 4.5
49 Bello Horizonte~ Yis Transistmica- El Chorrillo 898 58 L1 2,5 20 E.5
50 Bello Horizonte = Via Espana = El1 Chorrille 739 49 7.5 L0 23 6.0
51 El Cruce = Hovard = Kobee 156 50 .6 1.0 3 .3
52 Santa Marta - Monte Oscuro = Calle 12 352 57 3.1 3.0 i 2.5
53 Chilibre = Ares del Cansl = Panama 476 4l 5.8 1.3 9 6.0
54 Panana = Area del Canal = Chilibre 482 A4 5.9 1.5 9 6.3
5% Chilibre = Via Teansistmica ~ Panama 174 B 1.3 2.0 5 Lo
%6 Panama = Via Transistmica =« Chilibre 150 41 1,3 1.5 4 2.0

TOTAL 37,267 %012 932

SOURCE: ESTAMPA 1
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Fig. IV-1-3 BUS SERVICE FREQUENCY (SERVICE DAY)
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Fig. IV-1-4 ZONE SYSTEM OF BUS TRAFFIC TO/FROM CENTRO
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TABLE IV-1-3 TRAFFIC ACCIDENTS IN PANAMA CITY

No. of Accident Accidents/100 Vehicles
Vehicles Type/Accidents 1978 1980 1978 1980
Private Paasenger Car 3853 4223 9.5 7.8
Vehicles Bus 12 18 3.8 5.1
Truck 140 178 14,2 7.6
Others —— 1 — 3.4
Commercial Passengers Car 883 964 25.0 25.7
Vehicles Bus 1258 1376 88.3 81.5
Truck 1098 1233 18.5 14.0
Others 11 B 19.0 13.8
Other Motorcycle 60 85 6.3 8.4
Vehicles Bicycle 55 64 1.3 2.1

SOURCE: CONTRALORIA GENERAL/ESTAMPA
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1983 RIEE, ~F =TI 3 D0 AWMLk D B, BROWLHIISICOTRCTH B, LBH < ABK
NIIBERAL, SRIREDHLMEL TS, SICOTRACH, AZOFHE L IEFCHBL TV 5 >
Fr-tTh), AHOBETHLRELOREY, Thbb, BRRAOHELRY, S EETELS
DHEATHY, BRAPRFRE P, MEANOMBNEEETS & & v, Rl -2 (SRIEEBCH
BEMATED) DUy~ TOMBRO2Y b o -1 %% TFoTW 5, SIOMRACNTOH < AFHE &1
E%&@B&ﬁfalimk THHY, FOOR, FHESIERC—ERCIEL %S L, SESAEER R
P oRE AL AR, BT A A%2—vreH B, 1, SICOTRCTIRIEAIHLT, 1 A2&ME
OUBHEBRETS L 2B LD EN-1-4),

TABLE IV-1-4 BUS OPERATORS IN PANAMA CITY, 1983

No. of Bugses  No. of Buses Operation  Agerage Age

Operator Registered Dperated Ratio(X) of Buses
SICOTRAC Sindicate 1,098 885 80.6 8.6
COOMETRAP  Cooperative 29 25 86,2 7.0
SACA Cooperative 42 52 100.0 N.A.
Total 1,169 952 89,9

SOURCE: ESTAMPA

flioy 2 Eifdkid < 2EEEEFEOGRRAS °H 5, SIALETME A K & Lt ), AHLBEEOHFR
BRL, EREHLREFCHY, EHMSECHRAEHTEL X ORBEM Y 27 LA TV D, COMERP
BT, 20080 LD 22 BHTIRILAMTH 120, HE BEKFEFEESEIL TV D,

AARFENRBSEOF L, ESTMPAD <2 2 — 75V CiibnTw 325, BRMICE, FHEREHNE0
~70% TV B Dh O T, STEAMEV Y, MA T, HAMBEHEHAEGIZHI, HAANHORERITE
¢, FMEMAL THESHHIHBEITE, BFEEL LTERA-RAIFELIORBFEHTREVEEAL D,
FEE(CHE, MHELOEHEASO IO, RECHNEZEETIEHCBESF VI L &, WEFIAXR
DBWESTR, HERIHE G- mBE LOBEAZ Ly, EhoRENSSNITLL & LTHEEES
TV BPENEG, ARAOBENMM FIF) (HEMEFLLBReTELDL L, FHLC ERON%GE Lo
FELHETIIERE S 4 VICRE AT EMIED FEN-1-5), BRINCARD L, BERAKLEZME

TABLE [V~1-5 FINANCIAL CHARACTERISTIC OF BUS OPERATORS, 1981

Total Total Fassenger per Passenger per Sales per Gales per Paagenger
Operation Sales/day Route Length Operating Km Operating ¥m Kilometers
Kilometrage{¥m) (Balboa) {pax /Km) (pax/Xm} {centa/Km) {cents/pax.Km)
SICOTRAC 107,064 66,634 348 3.9 62,2 2,20
COCHETRAP B,438 5,328 240 hab 63,1 2.55
SACA 5,196 2,819 8 1.7 54,3 4,30
COTUM 4,382 1,960 175 2,6 44,7 2.18
HOV,. 20 HOV. 1,274 866 133 4,0 68.0 2,20
Co, Y. INDEP, 5,278 2,091 38 1,2 29.6 1.53
AVERAGE 131,632 79,698 261 3.7 60.5 2.22

SOURCE: ESTAMPA I
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RO 2AA— FiE, BAoksiiRAL L, »raFv—atBHLA A0V HhlEL v b
HeERE LTHERING, HORLIETS QIONT, <S200L— OB~ KL, <Yy ¥4 R
RHETIEFT > v 2 e 2R A BT RERO AR — AR R, AR ROBT
I, L—FE2ash, 123128800 iiF ) S cABLTELEERS, LizdisT, #A3
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—F, AAOFEEE, TS LHEMSE I IONTHML, TLTLYFrvanb_Fed g RF
Ol TRAkL Y, By boiEd 2 ET MPT3, b PelATRAY P27, YT FORRE
EADARFEOMPIREENH FabFa, 2720, Fhabb, #RICZROREH~D/2
HEDFAZ PR, TOMMIZI000FI X I EFICL S,

L EOREEMS G, S2L- bOBESE LTHTFOD Laffishs,
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TABLE [V-1-6 BUS PASSENGER OD, BY 1981 PT SURVEY
(1,000 TRIPS)

Destination

Origin 1 2 3 4 5 3 7 B  Total
1 Centro 77.7  13.4 33.7 12.5 1.9 21.B 4.3  15.7 131.2
2 Bella Vista 14.0 1.9 12.8 5.6 0.7 9.7 1.6 3.7 50.0
3 Area Residencial 4.1 13.0 34.3  10.2 1.8 19.0 3.3 5.9 122.1
4 Juan Diaz/Pedregal 11.6 5.9 G.4 9.9 1.8 3.3 0.4 2.0 45.3
5 Tocumen 1.8 0.7 1.6 2.5 1.9 1.3 0.2 0.4 10.4
6 San Miguelito 21.0 9.9 19.4 3.3 1.4 16,9 2.1 2.7 78.0
7 Ancon Este 3.9 1.8 3.4 0.3 0.3 2.0 4.4 1.6 17.7
B External Area 14.1 3.7 5.8 1.8 0.4 2.6 1.4 25.1 54.9

Total 128.4 50,3 120.9  46.7 10.7 77.8 17.7 57.1 509. 6

SOURCE: ESTAMPA I
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TABLE 1V-1-7 BUS PASSENGER OD, 1990

{1,000 Trips)

Destination

Origin 1 2 3 4 5 6 7 8 Total
1 Centro 24.5 16.4 36.4 17.5 4.8 26.0 8.1 28,9 162.6
2 Bella Vista 16.0 5.4 19.0 11.5 2.6 15.7 6.0 13.7 89.9
3 Area Residencial 40.0 21.8 47.9 17.0 5.4 25,1 8.6 17.5 183.3
4 Juan Diaz/Pedregal 16.0 11.0 17.5 16.2 7.3 6.9 1.2 " 7.0 83.1
5 Tocumen 4.1 2.5 5.3 6.4 4,1 3.2 0.7 2.9 29.2
6 San Miguelito 27.3 16,3  27.6 7.1 2.5 23.5 5.0 7.9 117.2
7?7 Ancon Este 6.4 4.5 8.9 1.2 0.7 5.9 8.0 6,1 41.7
8 External Area 23.5 13,9 17.4 6.5 2.7 7.3 4.7  64.0 140.0

Total 157.8 91.8 18Q0.0 83.4 30.1 113.6 42.3 148.0 B47.0

SOURCE: ESTAMPA I

TABLE IV-1-8 BUS PASSENGER 0D, 2000

(1,000 Trips)

Destination:

Origin 1 2 3 4 5 6 7 B Total
1 Centro 19,2 15.2 32.7 20.4 5.9 30.6 7.8 32.7 164.5
2 Bella Vista 14.4 5.9 21.2 16.3 3.7 22.3 7.5 19.5 110.8
3 Area Residencial 34.5 24.1 50,3 21.6 7.3  34.5 9.5 24,1 205.9
4 Juan Diasz/Pedregal 17.4 14.8 21.5 25.3 15.1 15.5 2.3 13.3 125.2
5 Tocumen 4.9 4.2 8.8 11.8 6.2 7.7 1.4 6.5 51.5
6 San Miguelito 32,4 23.2 39.0 16.3 6.4 49,6 10,1 18.7 185.7
7 Ancon Este 6.4 5.6 10.6 2.2 1.1 10.9 10.7 9.8 57.3
8 External Area 0.9 22.9 27.7 13.4 6.1 19.0 8.1 171.8 249.9

Total 160.1 115.9 211.8 127.3 5.8 190.1 57.4 246.4 1160.8

SOURCE: ESTAMPA I
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ESTAMPA= 2 & — 77 ¥ Cld, 19904E0) < RBWEF IR I IE-SV €, UFOHH T REHOTFRM
ERELTVA,

a. BAESE, TV LFEBALETHRY FRALTEY P EARFA2OTA,
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»d¥

e
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TABLE 1V-1-9 RECOMMENDED REROUTING AND FLEET ALOCATION PLAN

Bus Route Bus Fleet
Base Code Routes 1990 2000
1 1 Ciudad Bolivar-Transistmica-5San Miguelito Bus Center 57 118
2 2 Cerro Batea-Corredor Norte-Universidad Bus Center 91 187
3 Cerro Batea-Corredor Worte-3 de Mayo Bus Center 22 33
4 CQerro Batea-Transistmica-Universidad Bus Center 62 64
5 Cerro Batea-Domingo Diaz-Universidad Bus Center 54 95
6 Cerro Batea-Ricarda J. Alfaro-Chanis Bus Center 16 17
3 7 Villa Guadalupe—Ave. Balboa-5 de Mayo Bus Center 102 105
8 Villa Guadalupe-Via Porras—5 de Mayo Bus Center 95 98
4 9 Ave. Jose Torrijos—Ave, Balboa~5 de Mayo Bus Center 71 78
10 Via Domingo Diaz-Via Jose Arango-Chanis Bus Center 22 23
11 Ave. Jose Torrijos~Via Espana-Universidad Bus Center 48 59
12 Ave. Jose Torrijos-Ave. Justo Arosemena~5 de Mayo Bus Center 60 62
5 13 Via Espana-Via Cincuentenario-Chanis Bus Center 25 52
14 Via R. J. Alfaro-Via Manuel E. Batista-Chanis Bus Center 11 11
15 Ave. Balboa-Via Manuel E. Batista-5 de Mayo Bus Center 12 12
16 Ave. "A"-Ave. Eloy Alfaro-5 de Mayo Bus Center 145 149
17 Ave. “"A"-Ave. de los Martires-5 de Maye Bus Center 3 3
] 18 Via Cincuentenatio-Ave. Balhoa-5 de Mayo Bus Center 3 4
19 Ave. Sta. Elena-Via 1l de Oct.~5 de Mayo Bus Center 2 2
20 Via Domingo Diaz-Via Argentina-Universidad Bus Center 32 33
21 Via Cincuentenario-Calle 50~5 de Mayo Bus Center 32 33
TOTAL 965 1,223
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| ciuohs BOLIBAR-TRANSISTMICA
-B.C. SAH HIGUELITO

(1) PROPOSED BUS ROUTE FROM BUS.BASE ]

CERRO BATEA - CORREDOR HORTE
! 2 Z"B.C. UNIVERSIDAD

3 GERRO BATEA =~ CURREDGR RORTE
- B.L CINCG DE MAYOD

4 CERRG BATEA - TRANSISTMICA
- B.C. UNIVERSIDAD

B cerro BATEA - paMINGO DIAZ
-BC CHANIS

a CEFRO BATEA - RICARDQ J ALFARQ
~ B.C, UNIVIRS1DAD

(2) PROPOSED BUS ROUTE FROM BUS BASE 2

Fig. IV-1-6 PROPOSED BUS ROUTE
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7 VILLA GUADALUFE= AVE,BALBOA
~ B.C. 5 DE MAYO

a VILLA GUADALUPE = VIA PORRAS
- B.C. 5 DE MAYD

@, (3) PROPOSED BUS ROUTE FROM BUS BASE 3

g AVE. JOSE TORRIJOS - AVE, BALBOA
= B.C. 5 DE MAYD

] YIA DOMINGO DIAZ
- VIA JOSE A ARANGO ~ B.C. CHANI

AVE. JOSE TORRIJOS ~ V1A ESPANA
II ~B.C. UNIVERSIDAD

AVE. JCSE TORRIJOS « AVE. JUSTO
12 AROSEMENA - B.C. 5 DE HAYD

(4) PROPOSED BUS ROUTE FROM BUS BASE 4
Fig. IV-1-6 PROPOSED BUS'ROUTE®
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VLA ESPANA - VIA CINCUENTE=
13 wanwo - 8 c. cuauis

VIA RICARD J. ALFARO - VIA
ll‘ MANUEL E. BATISTA - B.C. CHAN1

AVE. BALEBOA = VIA MANUEL E.
19 Barista = B . 5 DE HAYD

‘lﬁ AVE. A - AVE ELOY ALFAROD
= B.C 5 DE MAYD

l AVE. A = AVE DE LOS MARTIRES
- B, 5 DE MAYD

(5) PROPOSED BUS ROUTE FROM BUS BASE 5

‘6 VIA CINCUENTENARIO = RVE.
BALBOA - B.C 5 DE MAYD

g AVE. SAKTA ELENA - VIA 11 DE
‘ OCT - B.C 5 DE “AYD

zu VIA DOMINGE DIAZ - VIA
ARGENTINA - B C. UNIVERSIDAD

zl VIA CINCUENTENARIC - CALLE 50
- B.C. 5 DE MAYD

{(6) PROPOSED BUS ROUTE FROM BUS BASE 6

Fig. IV-1-6 PROPOSED BUS ROUTE
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TABLE Iv-1-10 EVALUATION OF ALTERNATIVE SITES FOR BUS CENTERS

Alternative

X
=2
o

Criteria

1. Topography

2. Land Acquisition

3. Bus Circulstion

4, Traffic Flow

5. Paasenger's
pccessibility

> 0000
(e J-JwleXe]
rOQOrPO

2. Universidad

Alternative

>
=
=]
]
o

Criteria

1. Tepography

2. Lland Acqisition

3. Bus Circulation

4. Traffic Flow

5. Passenger's
Accessibility
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(e} -JaXelv)
[oJN-J ol Jo
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3. San Miguelita

Alterpative
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wm
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Criteris

1. Topography
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3. Bus Ciruculation

4, Traffic Flow

5. Passenger's
Accessibility
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[o 3y 3 3 e

4. Chanis
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TABLE IV~1-11 DEMAND FORECAST AND PLANNING CAPACITIES OF BUS CENTERS

Bus Cinco de Universidad San Chanis
Items Center Mayo Miguelito

Passengers 1980 83,933 15,943 17,072 12850
1990 103,903 18,229 20,223 16620
2000 106,000 20,337 23,936 19672
No. of Buses® 2,899 2,480 2,710 1805

Affection by Rerouting
(Tentative) -20% =10% -10% ~-10%
After Rerouting 1981 2,320 2,230 2,440 1990
19590 2,970 2,550 2,890 2570

Planning Capacity

Daily Traffic 3,500 3,000 3,400 3000
Peack Hour Traffic 350 300 340 300
Average Turn Over (min/bus) 5 1.5 3 3
Required Space per Bus (m2) 500 360 500 500
Berth required 30 8 17 15
Total Floor Area (ha) 1.50 0.28 0.85 0.75

Note: * No, of Buses: which may use the bus center based on 198l network.
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WHOEBREFET, FraFv—aAR e —DHEEREIB0E/H, 7o 0 F izt i-
30008, H¥ 14U — brSREYF—3400E, Fro2SREYZF-30004LT 5, - BEE10%, EH
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1~2OL5iii5d,
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i1, BE>»aFvs—arerZ=tBLCH ), THARR SN P2 sT 5,
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TABLE IV-1-12 BUS CENTER FACILITIES

Facllities

Bus Centers

Facilily Facility

Group

Gonercl Cinco de  Universidad Son Chanls

Imporiance Mayo

Mgualito

FACILITIES FOR PASSENGERS

1. Platform

2. Concours

3 1nformation
Counter

Lavatory
Cafataria

Kiosk

Telephone Booth

~Nme b

&

B Waiting Hall

9 Firsi Ald
Statlon

10 Restourant
13 Lotker Room
12 Stopping Arcade

13 Tekoom Office
i4  Luggoge Clalm
Oflice

15 Bome Corner

FACILITIES

OTHER

1 Tratfic Sign
2 Sun/Rain Shode
3 Sireer Light

4 Green-belt
5 Flower Bed

o

Park
Fountain

-3

FACILITIES FOR ADMIRISTRATION

1 Administration
Cffice

Operation Reom

Drlvers Room

Rest Room
Titket Offlce

[L Ty )

Refectory
Guordmans Room
Meeling Room
Annource Room

00D

10 Salvon
11 Sathroom

FACILITIES FOR VEHICLES

1 Entronce/Exlt
Rood

2 Clreulotion
Rood

™

Loading/Unlga~
ding 'Fpou ofgf

3+3 Private
Car

4 Parking fQuenl
Spacemlur dusm

5 Toll Goete

|

’—-u

PP ———

I

E& Fuel Stond

7 Porking Holting
Space for cor

8 Bus Wosn Stond
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Fig. IV-1-10 BUS CENTER ADMINISTRATION ORGANIZATION
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Fig. IV-1-11 EXISTING STEADY STRUCTURES IN MARANON RENEWAL AREA
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TABLE 1V~-1-13 DIMENSIONS OF BUS

“Type Hodel Seat Overall Turning
Capacity Length (1) {wb) (or) (b) (t) (H) (h) Radius (Mini
Bonnot Hitsublshi B-370 1 10.5 5.6 3.5 2.49 1.85 3.5 0.25 10,5
Bonnet Thomas B, 325n 72 11.25 . 2,97
Cab-Cver Isuru BC151P 81 10.4 5.34  2.94 2,49 2,02 3.02 0.26 2.3
Cab-Over Pegaso 5000 13 11.3 5.6 3,35 2.5 2.02 3.02
Desing Criteria 12.0 5.8 1.6 2.5 2,02 3,2 0.26 10.8
O W
-
201;5' Y
_Ip
Led
v

T L 3 1
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ma,

RER? BRI LEEMEALTEAN, 779 b7 x~aDAEEFFAT, BENVIORDES
A ~HARERL, HAOLDRELE, v —%2lMT, SLETHVERD/ A, 2L P12
LTRSS ARDOA— - DFREHEECH D,

OER 3  BHENROMEILR 77 » b7 4 — £ 2FALARCHAEDELET, AP THY
Ly BEET » ¥OWRL 2, HOBRLUMRTH D, KB, HTET» *OEESKEIVL,
RErHE—FL, HECLFHOKREDT 7 € 2HRE,

REE BRI ZAOHHE S5 o b7 4~ ARTELT, BioAiofh2@l-1:2Bchd, >
2 —HNERHED 052 L KEFHEY O 2RTHT A CMENL 5,

RERS : RER3 LERMIIBRACvh s, STHERT vy +ORELLEAT, F EI3I0FKONE
EORHEN -1,

ERER*E(OUSHOEEMITHETL 2 HN -1 —140 X S, HEMIREERS DA

Lk,

TABLE IV-1-14 COMPARISON OF BUS CENTER ALTERNATIVES
(CINCO DE MAYO BUS CENTER)

Criteria

Alternative 1 3 4 5
1. Traffic hidrance on roed o A o A O
2. Traffic hidrance at Entrance/Exit 0] A o] F.S (0]
3. Approach o] o] O A (o]
4, Circulation of bus in the Center o] o] 0 A o]
5. Safety at arrival/departure o O o ¥ 8]
6. Passenger flow A Q A o A
7. Bus Transferring A A O o} 0]
8. Plentiness of greens A A o a o
9. Simplicitv of pedestrian deck A A 9] o] o
10. Occupied srea A A a O &
11. Design simplicity O o Q A o
12. Construction coat A A A O A
Note: O = Goaod, a = Fair, 4 =z Bad.
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ALTERNATIVE -- 1 ALTERNATIVE =-- 2

ALTERNATIVE -- 3 ALTERNATIVE -- 4 {SELECTED }

ALTERNATIVE -- 5

Fig. IV-1-19 ALTERNATIVE PLANS FOR SAN MIGUELITO BUS CENTER
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TABLE IV-1-15 COMPARISON OF BUS CENTER ALTERNATIVE PLAN
(SAN MIGUELITO BUS CENTER)

Criteria

Alternative 1 2 3 4 5
1. Traffic hidrance on road a A o] O o
2. Traffic hidrance at Entrance/Exit Q o] (o] (o] (o]
3« Approsch r. A o] Q Q
4. Circulation of bus in the Center a 9] (o] O (o}
5. Safety at arrival/departure A A o] (o] A
6. Passenger Flow O F.) o a e]
7. Bus Transferring (o] A A O o
8. Plentiness of greens o] o] o] (o] (o]
9. Simplicity of pedestrian deck A A A y.Y o
18. Occupied area A 'y A o .
1l. Design simplicity A A o] o o
12. Construction cost A A a A o
Note: © = Goaod, 4 = Fair, A = Bad.
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Fig. IV-1-21 ALTERNATIVE PLANS FOR CHANIS BUS CENTER
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TABLE IV-1-16 COMPARISON OF BUS CENTER ALTERNATIVE PLAN
{CHANIS BUS CENTER)

Criteria
Alternative 1 2 3 4 5

1. Traffic hidrance on road A A O A o]
2. Traffic hidrence at Entrance/Exit A A A A o]
3. Approach @] b a A O
4, Circulation of bus in the Center O a O A o
5. Safety at arrival/departure (o] A o] A (o]
6. Passenger Flow A O 'y (0] O
7. Bus Transferring A Q A o] A
8. Plentiness of greens 0 A (o] o] o
9. Simplicity of pedestrian deck A o A. o o]
10. Occupied area 'y A A A O
11. Design simplicity A A O 0 s}
12, Construction cost A A A A 0
Naote: © = Goed, A = Fair, A = Bad.
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TABLE IV-1-17 CONSTRUCTION COST FOR BUS CENTERS
(Unit: B/.1000)

Cinco de Mayo San Miguelito
Facilities Foreign Local  Total Foreign Local Total
Portion Portion Portion Portion
Road and Parking 190 118 308 113 76 189
Plartform and Sidewalk 35 28 61 24 17 41
Utility Work a3 102 185 60 63 123
Pedestrian Bridge 86 120 206 4 5 9
Building 337 484 821 452 564 1,016
Building Services 152 97 249 185 123 308
Others 126 215 341 72 94 166
Bus Center Bridge - -— - 377 392 769
Engineering 174 87 261 210 105 315
Contingency 178 187 365 224 216 440
Land Acquisition - 462 462 - 2,408 2,408
Total 1,361 1,900 3,261 1,721 4,063 5,784
Universidad Chanis
Facilities Foreign Local  Total Poreign Local Total
Portion Portion Portion Portion

Road and Parking 187 105 292 97 62 159
Plartform and Sidewalk 21 18 39 26 17 43
Utility Work 2 2 4 35- 42 77
Building 25 29 54 190 295 485
Building Services 4 3 7 70 45 115
Others 11 11 22 107 66 173
Engineering 33 17 50 84 42 126
Contingency 42 27 69 91 BS 176
‘Land Acquisition ~-— - -~ ~-— 1,872 1,872
Total 325 212 337 700 2,526 3,226

—243—



1.5, Fl&RE
1.5.1. #&AMNE

4 £ RN SRR F—OFERr L2 A% @AN -1 =20 & 5T S 5, COERMLELHIRD

rEDTHS,

a) W i Folm, AEFES) & LT 1E MR e SERc 1 E, M
m&ﬂ%ﬁﬁtobtﬁor.:m74-&—50%4Wﬁum5ﬁw1%mn3;taLr%.%%
IZ198BEDHEH & 4 B,

b) dtr ¥ —-OMFEREREME T30, P22 ¥ bri—id, KEARSSvhb, AR
Pl THLELETHD 4, RAKITWV0T, 1985BITA-THLHITHFEL T, 198643 BT T
3bmeET D,

e} FrZASREY 2 -RBRBREDL 4L, BRGNS S eTIMNi5 s B % RABEH
BChd, EoT, ARHEEITEE, vr2Fv—3, 415U - Oty 2 ~-L DHRER (M
¥F B ENHES,

d) FEARELSV LI, A2AREOHEHIELERLEHZRT0N, sraFw—a . ARevF
—THhb, T T, RBOERELLvT, LREIROBHROALTINBGEI AR L & — 5 TEM
&5, Thld, AREROE, <RAFEROFE 12 :RMcIBd L0 SHT AERETHS,
Lil, BERESAIVOT, COFEOHZIRL EHEL L0, ‘

—244—



Bus Center

84

86

87 88

Cinco de Mayo
Engineering Service
Land Aquisition
Construction

Universidad
Engineering Service
Land Aguisition
Construction

San Miguelito
Engineering Service
Land Aquisition
Construction

Chanis
Engineering Service
Land Aquisition
Construction

g

¢ £7277 pProvisional

Fig. IV-1-22 IMPLEMENTATION SCHEDULE OF BUS CENTER PROJECT

TABLE iV-1-18 INVESTMENT SCHEDULE OF BUS CENTER PROJECT

(1) Financial Cost

(Unit: B/.1000 in 1983 price)

Bus Center 1985 1986 1987 1988 Total
5 de Mayo 0 565 1,988 708 3,261
Universidad 344 193 0 g 537
San Miguelito 461 2,417 2,062 844 5,784
Chanis 276 1,832 1,117 0 3,225
Total 1,081 5,006 5,167 1,552 12,807
(2) Economic Cost (Unit: B/.1000 in 1983 price)
Bus Center 1985 1986 1987 1988 Total
S de Mayo 0 3,376 1,823 648 5,847
Universidad 315 178 0 0. 493
San Miguelito 541 2,752 1,903 779 5,975
Chanis 275 1,805 986 0 3,066
Total 1,131 8,111 4,712 1,427 15,381
SOURCE: ESTAMPA II
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FIG. Iv-1-23 PROCEDURE OF FINANCIAL ANALYSIS

—246—



%

Investment
Fund

!

(o]
quip Subsid

Enguneciin,
Supervising
Cost cpayment of
Loan/Bond

Terms of

Lozn/Bon
Interest
Received

® _I Deplcmahlcl .
Assels
Method of ProfitfLoss
/ Depreciation / bedl

bre
Depreciation

,Cash Outﬂﬂ lCash Inflow |

-

Surplug/Defiait
I

@ Accumulited Accumulzied
Deficll Surplus

Major Quiput | Tax Rate |
!

Income Tax

(2} CASH FLOW

Benefit Flow Cost Flow

n +)
ProhifLoss Investment
@—n before ofram
Depreciauon F
{*)
() (=)
Remdual

: i

Financa] Intemnal Benefit/Cost Net Present
Rate of Retum Ratio Value

(3) DISCOUNTED CASH FLOW

Fig. IV-1-23 PROCEDURE OF FINANCIAL ANALYSIS

—247—



(2) R Y 2 —DIRA

(a) fERVEHIRA

A2y 2 —OERRE, By 2 —ItHATAARCHLTHEEONE, AR/ SR 158D 1
W0 b EF S, (BL, &> FoXEHERT 574 7 02208, ERRENFVOT, | EHI0E
FoBET D), B, BEBEDO/RF -1+, BififAACREesh T3S, MY
BEIZ2ANET SHETHY, 19THEIRBINI o0y -»\'m-swmi’@ﬁf&iﬁf}m SN ol I
oy oAz LTSty b B, Tu vkl + HEER Y LTS P /EOERR
EEELT B,

IO 2 (N—1-2) TRLL SARBSEERRCES0T, ERRAZTUS D &, RV -
1-190 Kk 31223, Tabb, 1990FITL IEH AE7ThH D, LIk HHER2 5ZOMAHRAD
3, BT, SR vrf-JioREEL T 20T, 30t FoERARY, &t 2 -0ERERIC
BUTERE-TH D, fzbald, br Ay F4z2R vraFv—ma—Fy2A P2 AvEEHTES
AT, FroR MRy F—~I20€r b, $¥aAFT—I - RAEYE-TW0EY FEVSRETH S,

TABLE 1V-1-19 REVENUE OF BUS CENTERS IN 1990
Unit: B./1,000 in 1983 prices

item Cinco de Universidad San Chanis Total
Mayo Miguelito

Toll 368.6 222.7 229.5 289.0 1109.8
Rent of Commercial

Facilities 205.2 3.9 218.0 75.2 502.3
Advertisement 180.0 38.4 144.0 48.0 410.4
Miscellaneous 37.7 13.3 29.6 20.6 101.1
Total 791.5 278.3 621.1 432.8 2123.6
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TABLE IV-1-20 EXPENDITURES OF BUS CENTERS IN 1990
Unit: B./ 1,000 in 1983 prices

Item Cinco de Universidad San Chanis Total
Mayo Miguelito

1. Salary 115.7 87.8 87.8 83.0 373.8
2. Electricity 9.7 2,5 10.2 7.5 29.9
3. Water 15.5 0.4 3.1 2.0 20.9
4, Office Supply 10.8 5.8 5.8 5.3 27.6
5. Transportation and

Communication 14.4 5,9 16.3 11.2 47.4
6. Insurance 16.8 3.2 20,3 B.1 48,4
7. Miscellaneous 9.1 5.3 7.2 5.9 27.4
8. Maintenance 28.0 5.4 33.7 13.5 B0.7

Total 219.7 115.8 184,2 136.3 656.0
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TABLE IV-1-21 MONTHLY WAGES OF BUS CENTER

{B/. per month)

Head Quater

Persannel Monthly wage (B/.) Number of Personnel Total

Joint Committe 1,250
General Manager 1,200 1 1,200
Sub Manager 900 1 . 900
Administration Director 750 1 750
Operation Director 450 1 450
Secretary A 700 1 700
Secretary B as0 1, aso
Secretary D 250 1 250
Sub-Total 4,600 7 5,850
Personnel Monthly Number of Personnel and Wage Total

Wage {B/.) San Mig. 5 de Maye Univ. Chanis Wage

Administrator 500 1 1 1 1 2,000
Secretary C 300 1 1 1 1 1,200
Accountant 300 1 2 1 1 1,500
Ticket Collector 250 2 2 2 2 2,000
Ticket Seller 200 3 3 3 3 2,400
Information Service 200 2 2 2 2 1,600
First Aid Service 250 1 1 1 1 1,000
Guardman 200 4 12 4 4 4,800
Maintenance Service 250 3 3 3 3 3,000
Supervisor 350 1 1 1 1 1,400
Inspectar 300 1 1 1 1 1,200
Despatcher 200 4 6 4 2 3,200
Total 3,300 24 35 24 22 25,300
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TABLE IV-1-22 VEHICLES AND TELEPHONES FOR BUS CENTERS

Bus Center Vehicles Telephone Lines
Cinco de Mayo 4 10
Universidad 1 2
San Miguelito 3 4
Chanis 2 4
Total 10 20
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Fig. IV-1-24 TREND OF BALANCE CARRIED FORWARD OF BUS CENTERS
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TABLE IV-1-23 FINANCIAL EVALUATION OF BUS CENTERS

(1} In Real Term (in 198) price}

Evaluation Four Centers Cingo de Universidad San Chanis
Indicea as a whole Hayo Miguelita
1, Period of negative
balance {years) Bankrupt 2 2 Bankrupt Bankrupt
2, Haximum Fund Shortage
{million B/.) Infinite 0.23 0.13 Iafinite Infinite
(of which year) {1988) (19872}
3. Internal Rate of Return (X) 10.58 16.38 20.93 6.04 8.47
4, Het Present Value
(million B/.) -1.29 0.88 0.51 -2.12 ~0.81
5. Bepefit/Cost Ratio 0.878 1.34 2.00 0.54 0,70
(2) In Mominal Term (under 3% of inflation rate)
Evaluation Four Centers Cinco de  Universidad San Chanis
Indices as a whale Mayo Higuelito
1. Period of negative
balance (yeara) 16 2 2 Bankrupt 28
2, Maximum Fund Shortage
{million B/.) 5.97 0.24 0.14 Infinite 5.28
{of which year) {1997) (1988) (1982 (2004)
3., Internsl Rate of Return (%) 13.74 19.80 24,54 8.55 1t.21
4, Het Present Value
{million B/.} 2,10 2.08 0.93 -1.52 ~0.23
5, Bepefit/Cost Ratio 1.18 1.75 2.72 0.71 0,92
(IREER R

L REN WAL KEELT, SEMTE T RN~ | —2UCRT, 012, LUFEE
MDAy F—HECENEHELLSAEEA T, BilSEr Lo T5E, NEHRERE2L
3 La ), L )RBEOTCEEL LD, 10%EVELSTECL S, RO UELRT 2801,
HUHBEEOBEESHARH I TLY,

RN LA, ABEERCIY LT, FIEIMCREOMEMERLCHD, BEAnI0%ER £,
IRADI0% WAL, IR EH16%ET X €5, BEAORII, FEERCH T Y RI(BRLAY,

TABLE IV-1-24 SENSITIVITY ANALYSIS OF FINANCIAL EVALUATION
OF BUS CENTERS

Case IRR (%) NPV (Milliom B/C
1. Base Case 10.58 -1.29 0.88
2, Land Cost=0 21.25 5.92 1.94
3. 10% up of

Construction Cost 8.92 -4,02 0.75
4, 10% down of Revenue 8,83 -4,12 .73
5. 10% up of
Operating Cost 9,82 =2.30 0.83
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TABLE 1V-1-25 ECONOMIC EVALUATION OF BUS CENTERS

Case Four 5 de Mayo  Universidad San Miguelito Chanis

. Base Case

IRR (2) 9.57 9.67 25.53 6.83 10.04

NPV (Million B/.) ~2.56 -0,91 0.76 ~1.97 ~0.44

B/C 0. 80 0.81 2.63 0.59 0.83
. Land Cost = D

IRR (%) 20.98 23.84 25.53 15.18 25.38

NPV {million B/.) 4.67 2.02 0.76 0.64 1.26

B/C 1.87 2.14 2.63 1.28 2.50
+ 102 up of Construction Cost

IRR (%) 8.58 B8.67 23.89 5.97 9.07

NPY {million B/.) -3.87 =1.40 0.71 -2.48 ~0.71

B/C 0.72 0.73 2.39 0. 54 0.75
. 10X down of Revenue

IRR (%) 8.30 8.42 23.01 5.80 8.80

MNPV (million B/.) -3.82 ~-1.38 0.59 -2.33 =-0.70

B/C 0.70 0.71 2.20 0.52 0.72
. 10% up of Operating Cost

IRR (%) 9.31 9.44 24,85 6.63 9.79

NPV {million B/.) -2.82 -1,00 0.7 -2.04 -0.49

B/C 0.78 0.79 2.53 0.58 0.51
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