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PREFACE

'-'In'reaponse t§ the réquest of the Goverument of the Republic of
'Ecﬁadof; tﬁé-Japanese Government has decided to conduct a feasibility
gtudy on the Guayaqﬁil City Ufban Transportation Plan and entrusted the
study to the.Japan_Internatibnal Cooperation Agency. JICA gent to
Ecu&dor:a'survey.team'héadéd by Mr. Etsutaro Iimuro, Tonichi Enginéering

Consultants Inc.from October to Noveﬁber, 1985,

The team had diacusaions with the officials concerned of the

' Goverament of Ecuador and conducted a field sﬁrVey. After the team
returned to Japan, further studies were made and the present report has
heen prepared.

I hope that this report will serve for the development of the
Project and_coﬁtribute to the promotion of friendly relatione between
our two countries.

I wish to express my deep appreciation to the officials concerned
~of the Government of the Republic of Ecuador for their close cooperation

extended to the team.

December, 1986

63&/4 /é)y;z,tz’_ .

Keiguke Arita
President
Japan International Cooperation Agency







Deceﬁber; 1986
| Mr, Keisuke Arita
'Presldent

- Japan Internat10na1 Cooperation AgeHCy
.Tokyo, Japan : : o

Dear Sir, .

'LETTER“OF TRANSniTTAL’.

1 have the honor of submlttlng Lo you herew1th the Flnal Report of
- the Guayaqull Clty Urban Transportat1on Plan 1n the Republlc of Ecuador.

o The Study has been conducted by 15 Japanese experts on transporta~
tlon,'composed of Tonichi. Englneerlng Consultants,_Inc. ‘and other
consulting engineering: companies, to ‘examine the. technical, ‘economie and
financial- feasibility of the urban mass rapld transportatlon system
(MRT) of 15 kilometers long-in Guayaqu11 city... The Study has shown
" that thig MRT project would be a drastic measure solvlng the serlous
traffic problems, producing ‘considerable ‘berefits well above the cost
~ and promiging the further. development .of ‘Guayaquil, the biggest and very
" important city in: Ecuador, I- hope that the ‘project will be carried out
-1mmed1ate1y ‘and our study will serve as an ald to r1d every cltlzen of
the great lnconvenlence of commutlng._j

The study Team is greatly 1ndebted to the Govermment of Ecuador,
the Trafflc Commission of Guayas, many other authorites, institutes, and
persons concerned “On behalf of the Study Team, I would like Lo express
my sincere gratltude for th31r cooperation and every coavenience '
- rendered to the Team.

o I also w0u1d llke to express our deepest appreclatlon to the
Japanese Adv1sory Commlttee, the Japan International Cooperation Agency,
the Ministry of Transport, the Ministry of Constructxon, the Ministry of
Foreign Affairs and. the Japanese Embassy in Quito for giving us
1mportant suggestlons and 3531stance throughout the Study.

Very truly yours,

_.Etsutaro I1muro
- Project Manager
 Japanese Study Team for
the Guayaqull Urban Transportatlon Plan
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Area ; 270,670 Kmé (after 1942)
Population & Growth Rate 9,378,000 (1985),2.91% year (£0-85)
Foreign Money Exchange rate; US 1% = 95 Sucres in free market of

the Central Bank (A) =
=120 Sucres in free market

(Nov.1985) '
Gross Domestic Products i 6,503 mil.US § (1383, 87 S./'S by (A) )
GDP Per Capita : 734 US $ (1983, 8.857 mil. Population)
Productive Structure ; Agriculture 13.5%, Mine: & Manifacture

39.7%, Services,etc. 46.8% ({1983)

International Trade =~ ; Export 2,583 mil. US $/ Import 1.458 ,
Balance 1,125 mil, US § (1984)

National Budget of Govern ~
ment j ; -~ 953 mil.US $ (1983, 87 S,/ ¢ by (A))

Index of Consumer's Prices ; 48.1% / year (1983), 30.4 (84)
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ABBREVIATION AND DEFINITION IN THIS REPORT

CBD : ——~——~-&*"*ﬁ~”6ehtrél Business District (the area surrounded
™ ' ' by Rio Guayas, Av. Quito and Av. Olmedo)

CéNAPﬁ : ———;;f?4 ~~~~~ .Cénsej; Nécioﬁai'de‘Desérrdlio

,FTC '_—~—4~-——*——-— Comisién de T?énSito del Guayas

EﬁEisé .~__;;;_5_;;f~ Empreéa"Eléccricé déi Ecuador

fﬁNEE'. = :Eﬁprééé Nabi@ﬁal.de Férrocarrileé del Estado
FODUR - -;-"—¥—4~—~~f" Unid;d Ejecutora_del Fondo ae Desarrollo Urbano

de Guayaquil

INECEL  ~———- '-—f---wf Insﬁituﬁo Eguatoriano de Electrficacién
;ETEL il f"--rlnstitutq Ecuatoriano de Télecomunicaciones
.'.INEC w--——f-";—_-— Iystituﬁo Nacional de Estadiética y Censos
;'JiCA | RN — Jébaq-international Cooperation Agency
MRT —ff——ﬁ-———rw; Maés'Raﬁié Tréﬁéportation
ghé:ﬁ/P : _ .
_Study f-~ff~~ff ~~~~~ :the master plan stgdy.in 1983 by.JIGA
{thé.study,.”' _ _ e o
_'thé F[S._um;;ffa———~f— tbia_fe&sib?litj s tudy

 ‘the.Team —mmm—memeem—= Japanese’ Study Team |












:‘,;;on Guayaqull c1ty urban transportet

'.".tetlon of the technzcal‘cooperatlon programs of the Government

 of Bcuador"), the Government of Japan

“the Japan Internatxon

.'to as "JICA"), the off1c1a1 agency”

U GEPTRR'L . INFRODUCTION

,;eéiﬁksrbuhd of Sﬁtﬁd‘yﬂ A

':1e'request of the

- In reSponse [ _
Republlc of Ecuedor ( erelnafter referred to as "the Government

_eclded to conduct a study

n plan’“n 1981, “dnd ‘in 1982

Cooperatlon Agency (herelnafter referred

of Japan, began a master plan study of urban transport for

Hw;;iGuayaqull clty whlch targeted the year 2000

_2325_-r.-=,

' nd Lts f1n31 report whlch recommended the two" HRT (Mass Rapid

;Transportatlon)_lxnes w1th1_

fer_planrstudy was commenced in Aprll 1982,

oral 50 kllometers 1ong in the year

‘he Government of Ecuador 'in August 1983.

Consequently,,J jovernment of Ecuador requested to: the.

;'fﬁ;}Government of Japan technlcal cooperatlon for the feasibility

S study of the MRI progect of whlch eectxon Wasg concluded to be

'wkmost urgently 1mp1emented 1n 1ts flnal report.

The obJect route of the MRT for thls fe331b111ty study

' o;(herelnafter referred to as "the Study") whlch started in

VOctober 1985, 1s the north - south 11ne Wlth about 15 kllometers

'filong, orlglnatlng from the Term1nal Terrestre Ln the north and’

termlnetlng at the entrance of Guasmo xn the south malnly along

7..Av..de las Amerlcas and Av. Qulto (see Flgure 1-1.1 at next o

'”_cerned Th

Tpage)

On c1031ng the background - the- Study Team is 1ndebted to.

fmany'authorltles, 1nst1tutes, prlvate companxes and- persons con~

,ea__would 11ke to express 51ncere gratltude for

U their: cooperatxon.‘f”'" i




Figure 1-1.1 WHOLE MRT LINE IN 2000 AWD OBJECT ROUTE IN THIS STUDY

1) THE WHOLE MRT ROUTE IN 2000 YEAR RECOMMENDED IN THE MASTER PLAN
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Present Outlook of the area along the MRT route
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1-2

1-2.1

1-2,2

Study Objectives and its Organization

Objectives of Study
The objectives of the Study are;

(1) to examine the technical, economic and financial"
feasibility of the north-south line of the MRT with about
15 kilometers long, starting from the Terminal Terrestre in
the north and passing Av, de las Awmericas and Av. Quito

toward the southern part of the city, Guasmo.

(2) to pursue technology transfer to Ecuadorian counterpart

personnel in the course of the Study.

On proceeding with MRT project study, the basic concept to
improve the public transport system in the city is also worked

out.

They are;}

+ Basic idea for bus route reorganization and coordination

plan between bus and the MRT in main stations

* Improvement plan of accegsibility from Av..Quito to the -

Guayas river side

+ lmprovement concept on streets used for the MRT passage,
and land use development around the main stations and

along the wayside of the MRT

Object Route of MRT to be Examined

Figure 1-2.1 shows the basic object route of the MRT to be
examined in this.study, which was recommended to be most
urgently implemented of the wholé MRT lines with 50 kilométeré
long targetted 2000 year in the master plan studied by JICA in
August 1983,



Figure 1-2.1 BASIC OBJECT ROUTE OF MRT

Main Street of the City, Av. Quito



1-2.3

1-3.1

1

Study Organization

JICA organized the Japanese Study Team of 15 experts to
carry out the Study in close coordination thh Ecuadorian
counterparts provxded by Comision de Trans1to de 1a PrDV1ncla
del Guayas (Traffic Commission of the Province of Guayas,f
hereinafter reffered to as "CTG"). JICA also establlshed the
Japanese Advisory Committee of 4 members to review the f1nd1ngs
by the Study Team. _

A1l members and persons concerned with the Study are- llsted

on Appendix A-1.

- Study Approach

Basic Policy to Proceed with Study

Recommendation of Mater Plan (M/P) Study

As mentioned in 1-1. BACKGROUND OF STUDY, this ¥/S
purposes to examine the feasibility of the North-South route
with about 15 kilometers long which had been recommended to be

most urgently implemented of all 50 kilometers in the year 2000

~in the Final Report of the M/P Stﬁdy submitted by JICA in.August

1983, |

- Of these 50 kilometers of the MRT, tﬁeIM/P Study proposed
the priority of .execution in each section.in every 5 year. to
2000 in coordination with the road improvement and other related

plans.

As for the MRT gystem, it selected 5 aléerﬁaéiva systems
applicable (Urban Railway, Light Rail Transit.(LRT), Monorail,
Rubber Tyre Type Railway and Sﬁbway); and.cohcludéd thét ény of
the four systems except the subway wouidlpfoduée:bénefits over

its cost to the whole 50 kilometers in 2000 (see Table 1—3.1).



2)

jBaéiﬁ-Pdii&y'td'?foééed wiﬁh:Study and its Method

‘The object route being examined in this F/S composes of the
whplé Mﬂifﬁetﬁofk in 2000 which is involved in the Long Term
Transpdrtationablan drawn in. the master plan. The Study is,

therefore, basically exeduied'subjéct to the conclusions of the

M/P, and consistent with extension of the MRT route in future

and other plans involved in it. The major subjects of the Study

are as follows:

a. Review and Update of Data, and Demand Forecast
-f‘Varibﬁs dﬁté'of the transport conditioh and socio-
.éééﬁéﬁic'ffémeworks-that form the basis for'the demand
forecast are. reviewed and updated, and based on their
changes after the M/P Study, the MRT demand forecast is

carried out.

b, Sélection_of MRT Route Alternatives

* 'There would be véry few possibility of big changes in
. the route,-but some alternatives including small
modifications of the alignment are picked up both in the
_northern and in the southern part and are examined in’
:detail,_ Théy are compared with each other from various
aspects! passenger demand, construction cost, alignment,
type of trackway structures, necessity of land acquisition,
Vdifficulty and/or easiness for construction work etc., and

the optimum one is selected among them.

c. = Belection of MRT System Alternatives

- In épite'of:prospects of the M/P Stﬁdy, three of five
systems in Tabie.1~3;1; Urban Railway, Light Rail Transitl(
LRT); Monorail are examined again wore in detail to verify
which one would be the most feasible to the object route
(abqut 15 kilometers) selected in the above 'v'., They are
evalﬂatéd fr6m the vieﬁpoihts of.transport capacity,
investment cost, operation and maintenance cost, facility

of ‘maintenance, availability to the route requisites



Table 1-3.1 COMPARISON OF QLTERNATLVE SYSTEMS TO 50 KILOMETERS IN 2000
(Results of the’ M/P Study 1n 1983)
Urban Raﬂway L,'f:‘;nm“ * qucmil_ o Ty‘;gb&:ﬁﬁ;" - __S!ll?,"{'ayf-
Transport Capacity - 1teatn =4 cas | 1 tain = 3 unity 1 traln =6 cé.ts 1 hainu & cans 1.tr_§|:h.\ = 4'cars
(personfhourfone way} 80 m 8:7 mo ] B Tim - 80 m
[headway = 150 seconds] 35,000 25,000 32,000 23_,_90_9 L 35,000
[~ Tomstojwidth (o) | 2072.9. 3713 4ne 15/3.1 WS
gy | s | R R R
L Maxlmugi(:lp?sd 120 80 | s | 70—-. s 12‘9. .
" Electric power 1,500V, DO 'T_SO ¥.DC - 1,500 V.DC 1,500 V_._DCE» 1,500 v.0C
Width of structure (m) 2.4 8.5 ?i:rso:m ot 9.8 | 9.0
. R E s beam) : S
Minimum curve radius {m) "160(120) 100(25) © 100(50) 2000120 1601203
Maximum grades (%), 35 LY oo %8 135
Level crossing with roads Possible Possible Impossibic Impossible Fossible
. Noise a . - o o
Es Vibration a A o .o A
gg' Alr polution o o o o o
S| View 3 a o a4 o
Safety v} i +) A O a4
Comfortability o] o} o] 0. - &
Operation 0 .0 ) - B o
Maintenance ‘o Lo LA A 1.5
Requued {rain length for the : T . . L
maximum lransport volume 80m 11ém 98 m 9m- 8om
(34,000 personfhourfone way) .
in this plant . _ ] o
Construction (million sucres) | 28,250 9,520 38,930 43410 62,760 -
[(. c)o;t‘uns the cost per km] (554) (763) (851) 1,231

(579)

The values in tﬁe.aBOVe Table”sho#'staﬁdérd 6nes.

The values in parenthesis show those allowable in sPe-

means good and A means common.

Light Rail Trangit system has 1ts own rlght-of-way
1ndependent of other transport modes, and its:-per-
formance 'is almost equal to that of Urban Rallway

altbough the vehlcle sxze is small,

Less than about 100 meters would be deslrable in the.

station length over the roads to minimize influences
to the waysides of_thegMRT route or road traffic.

(Note): 1,
cial cases.
2.
ok
3. 1 US dollar =
b,
5. Source:

‘—8_.,.

Conatructlon cost 13 estlmated 1n 1982 pr1ca3.

50 Sucres (free market average in 1982)

_Final Réport.(Summary) P SFZSQ‘August 1983




1£se1ected;and route extension in future, etc., and the most

-sultable system is selected.

I thlS report, ‘the LRT used in the M/P is renamed

.'$L1ght Urban Rallway because ‘although the both gsystems have

aame characterlstlcs or performances and are generally

”-class1f1ed 1nto a same category, the LRT sometimes means a
_ street rallway on roads with car traffic while the MRTs in
 th1s Study are Operated only on the ‘exclusive rlght“of—way

'through the whole object route of 15 km (as for the

definition of the LRT, refer to the supp lementary volume 1,

_PART 4 2-3).

Fofmulétibniof Construction and Management Plan

‘Based on the optlmum route and system selected in

th31r alternatlves, a complete constructlon and management

‘plan, 1nc1ud1ng transport plan and estimation of project

cost and operatxon and maintenance cost, is formulated for
the 'Basic Case' that opens the whole route of 15 km in

1990 at a time (see the latter item 'f').
Other Improvemeﬁt Plans Relatéd to the MRT
For'imppeying';he public transportation system in the

Cuayaquil city, conceptional plans are worked out for

several items related to the MRT. They are: bus route

. reorganization, improvement of accessibility from Av. Quito

to the Guayas river, develo?ment of the areas around

stations and the'wayside, etc.,



Economic and Financial Aﬁalysis_aﬁd‘Ovefall‘EvéIuation”

The final purpose of the Study is to declde the most

economically.. and flnanclally effectlve 0penxng year, 1t3

'sectlon and extension among various staged consttuctxon

cases which have dlfferent process for completlng the whole

route of 15 km. ; |
Considering the results of the u/r Study, cases tested -

in economic and financial analysis are_selected_as gshown in-

Figure 1-3.1.

' The characterlstlcs of selected cases are outllned as

below.

* Basic Case isessrescssanns thle1;oute-qf-14.7fkmzié

opened in 1990 at a time,
Case Ay B v.ivevesevese.. Comstruction starts from the
northern end, Terminal '
'Térféstré, and goes south--
ward n '
Case Cp D ,ivenurasennanss Constructlon starts from the

southern end,.Guasmo, and goes

northward.

Case Ey,FyC vuversennnaross Conatruction ends at the first
stage and no extension of the

route.

Ag for the opening year of the MRT system, accordlng
to the 1mplementat10n program of the 1/? Study, the 1n1t131
section of each case is to be opened in 1990, Extenslqn of
the route to the final 14.7 Km is éroposed'byiéaéeéhin'pﬁe. 

or two stage process as shown in Figure 1-3.1.

In making the above section‘casés,_tﬁ§_sgctioﬁiﬁg.
points have been picked Qp. They areﬁg dé'Octubre.aﬁd°
Centro Civico. . The former is near CBD vhile the latter 13
in the most suitable place to reach the weatern and
southern part of the city by buses. The both places, lt 18
thought, might be the busiest boints along the would~be MRT

-0~



'route where the majorlty of passengers would take or allght

MRT tralns.

Another reason is in thelr proper d1stance from the

'termxnals of the pr0posed MRT route. If the MRT route is’
::too short, pe0ple won t use it nor the construction of MRT

' be required.’

IﬁpiehéntationaProgramI
The 1mplementatlon program for the most feaSLble case

selected in the above 'g! 13 worked out. It con51sts of

~ the f1nanclng plan by ‘the source of the. fund, preparatory

- work plan for openlng MRT services and construct1on

SChedu_le. .



Figure

1-3.1 CASES TESTED IN ECONOMIC AND FFNANCIAL ANALYSIS

TEST CASE

Test Case Opening'Yé'ar ‘and its Section
‘ P 1990 -
(14.7 km) - 1

ey

1993 1990 .
(8.0 km) | (6.7 km} |
N o ¢ G
1996 1993 1990 .
l' (5.6 ) I(z.r. k.-n)l 6.7 &m) ]
O o} o =)
1993 1990
‘ " (5.6 km) l (971 wm
[o R - e ) <)
1990 1993
I (5.6 km) ] ) (9.1 k) I
Qe Qe O
1990 1993 1996
r"‘ﬁ.s' Kmy "|(z.a km)l (6.7 km) l
O e O - . O
1990 1993
l (8.0 km) . ' 6.7 km) |
Cr “’; " & SRR PIPP ,0
_ _ 1990
(Mo further constructian) o
: o O
. . 1996 :
(Ko furcher (9.1 km) j
construction) P
. e Lr ©Q
e —
1990 :
' (8.0 ka) '
(Ho further conskruction)
O O

wa] P



Selected Sectioning Points for Test Cases

9 de Octubre

4 Av. 9 de Octubre

Av, Quito (MRT Route)

Centro Civico
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1-3,2 Schedule aﬁd Staging of Study

The study started in October 1985 and finished in December

1986, executed by the following stages and items shown in

Figure 1-3.2

Stage 1!

Stage 2t

Stage 3:

Stage 4:

Data collectlon, review “and updatlng

'of the master plan, natlonal and regional

development plauns, etc.

Land survey, SUppleﬁéntary‘traffic-survey:

and other surveys oﬁ existing'condition such as -
bus routes, land use) - trafflc voluse and
conflguratlon of 1ntersect10ns, underground and

aerial obstacles, etc,, along the MRT route .
Preparation of the MRT alternative systems and
route alignments to be examined

Pagssenger demand forecast

Selection of the MRT system and route location

Formulation of the related plans to the MRT such
as recognization of bus routes, improvement of
big intersection, land use and impact on the
wayside

Construction plan for the selected MRT system
including operation plan and preliﬁinary

engineering design

Elaboration of the construction plan -
Operating and managing plan of the MRT
Economlc and’ ElnanCLal analySLS, ‘and overall

evaluatlon of the prOJect

Implementatxon program

Preparation of the Final Report

14



Stage 1:

Data Cgllectibn‘
and Review, Land

Figure 1-3.2 STAGING OF THE STUDY

Review

Data Collection and
- Updating

‘Review of master

- plan, ete,

.Data Colie;tion and

(Inception Report)

Survey of Existing Conditions

+Land survey
‘Traffic survey
+Others

Survey, and
Preparation of
Alternatives

!

Preparation of the
MRT Alternative

Systems and Routes

Stage 2:

"Passenger Demand Forecast,
Selection of Alternative
System and Construction
Plan

p

Passenger Demand
Forecast

(Prog;ess Report)

h

) .

Selection of the MRT
System and Route

k

Construction Plan for
the Selected MRT
System

Formulation of

Related Plans
+Bus route re-
organization
+Intersection
improvement
«Land use

Stage 3:

Economic and Financial
Analysis, Overall
Evaluation and Imple-
mentation Program

F

Elaboration of
Construction Plan

1 -

Operating and _
Managing Plan of the

MRT
v

1Economic and Finan-

clal ‘Anaysis,
Overall Evaluation

v

Implementation
Program

Py -

“Stage 4

Preparation of Final
Report

y

?feparatiop of Final
Report

-]15-

{Interim Report)

{Draft Final
Report)

(Final Report)



1-3.3

1-3.4

Genelal Flow Chart of Study =

Figure 1-3.3 shows the general flow of the Study whxch

'clarlfles between each task by the above stages.f

Study Area

The Study covers the Guayaqull urban area and her surround=

ings for the traffic demand forecast whlch exactly corresponds
to that of the M/P Study in 1983, whlle the area along ‘the MRT

route is studied in detail to ensure the accuracy of the

~project. Figure 1-3, 4 shows the whole study area.'

"116;'



Figure 1-3.3 - FLOW CHART OF STUDY TASKS -

Yeaf + Month

1985.10 v 1985.11 (2 Months)

©1985.12 % 1986.3 (4 Months)

| S?Aclf:f 1 (study -,i,ri Guayaquil)

STAGE STAGE 2- (Study in Japan)
'fData Collection Update and Review- S ' : s f:fi:iﬁ?ii ggm:gi ﬁ;;eggsz' d Rout
R ) f E i t t d .. ystem an e
urvey of Exis ing Conditions (Traffic Survey, Lan Survey etc. ) .Construction Plan for the Selected MRT

Main Tasks

-Preparatlon of the MRT Alternative Systems and Routes

f-Formulatlon of Related Plans

System

Study Tasks

. Soc1o economic Frame
o r' _ (Development Plau,r
E Populatlon etel ).

‘Data Collection Update,

Review and Surveys ' Conceptibnel_Plan

+Bus Route Re-organization
*Intersection. Improvement
Land Use -

-Rev1ew of Master Plan
+Land use: survey, etcs.

Preparatory Work

in
Japan

-Supplementary”Traffic Survey

Lo . : v .
o | Rough Demand Forecast . .

' Review and Update of

v

by Review & Update

Traffic Data of Master Plan

Dat310611ectién, Review Prepatatien;,ef'the MRT

Altérnative Systems
and Routes .

" and Survey for MRT &
Construction Plan

-y

Eormuiatioﬁ of Related Plens_ t—
*Bus Route Re-organization
" *Intersection Improvement
«Land Use
Demend_quecast : R Rough Demand N Precise Demand
Model: Forecast g Forecast
| Elab
.l. Plan
r
Construction Plan for the »
Selected MRT System
Selection of the L .
-MRT System and Z % *Route Alignment and Station Location

. Route

+Operation Plan
sRolling Stock Plan

<Cost Estimate e

*Railway Facilities Plan

tc.

r

.Leﬁd Sﬁrvey

) 4

: Data Colleetion, Update and Rev1ew

.'Pfepetatieh:d£7

» (Traffic Cost, . _ -

Progress Report .

Financial Conditions, etc )

AN

9tawiﬁg of'Topogrephical
Maps along the Route ]

Preliminary Management Plan

—

Preparation of
‘Interim Report

Pt

i

Reporting

Inception Report

RN

¥

'Ptegﬁeee_ReeqrtrV."

Interim Report




H MRT System

-Management Plan ..
+Overall EvaIUatiqn

y ———
hs) 1986.4 v 1986.7 (4 Months) '
t) STAGE 3 (Study in Japan)
'Elabdratidhgof Cbﬁstrﬁctién Plan T
bute +Economic and Financial Analysis

Plang

| ion

Progress as of end of February, 1986

A

Ent

Precise Demand
Forecast

hd

tion Plan for the
MRT System

v

Plan

Elaboration of. Construction

it and Station Location

Plan
ties Plan
etc.

¥

*Cost Estimate
-Construction Method
and Schedule

ete.

h 4

binary Management Plan

£ |

Preparation of
Interim Report

Management Plan

b

T

Y

Economic Analysis
by Staging Plan
(Section and year)

“Financial ‘Analysis
by Staging Plan

. 4

p| Overall Evaluation.

N

Implementation
Program’ '

F

'(Sectiqn and.year)

Preparation of
Draft Final Report

k 4

-—p| Interim Report

Draf;.finglfRépbrt.f'

1986.8 n 1986.12

(5 Months)

‘Preparation of Final Report:

Comﬁents on the
praft Final Reportl
by the Traffic

Commission and the
| Government of
Ecuador

4

Brepafaﬁion of
‘Final Report’

R

Final Report

=iy
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Figure 1-3.4 ":‘STUDY AREA"

1-4 Arrangement of this Report

Arrangément and principal items in each chapter of this
report“are-SBown in ?iguré 1-4.1.

In order to describe techhicai mgtbodologies'and'data more
in detail, 2 of 3 suﬁpleﬁeﬁfary-volumes are prepared so as to
cdrrespond té'each qhaptér_of-this volume., Correspondence with
the.méiﬁ and 2 suppléméﬁtary:vdlumes is>also.shown‘in the same
figurq, while the,third-éﬁpﬁieﬁéntary'volume includes engineering’
drawings'sﬁch asAﬁrofiies; sectidns, stations and structures,

S etc.

~18~



Figure 1-4.1

Chapter-l

Chapter-2
Supplementary Vol.l
Park 1

ARRANGEMENT AND CONTENTS OF THIS REPORT .

' Intreductzoﬂ
. Study ohjectlves
+ Study”approach

!

Existing conditions
+ Urban transport
» Road ‘inventory
+ Natural conditions

4
] ¥ g

Chapter-3

Sociveconomic Land use
framework - | framework

Supplementary vol,l
Part 2

Chapter-4 -
Supplementary ¥el, |l
Part 3

m— I
| .
Premiges for Demaad
forecast -

MRT demand forecast
'+ Forecast procedure

Chapter-5

Supplementary Vol.l
Part 4

Chaptex—6

Supplementary Vol.2
Part 1

Chaptex=7

Supplementary V1,2
Part 2

Chapter-8

Supplementary Vol.2
Part 3

Chapter~9

Supplementary VoI 2
Part &

* Models
* 0-D tables
3 ¥ : .

i =
Alternatives Alternatives
of route of MRE system [

| S
Selectlon of route &
systen

!

Construction & matagement
pian of selected system
+ Transport-plan = '~
+ Construction plan
+ Baolling Stock & Electric facxlxtles
» Project cest
» Management plan

L

Otherplans related to MRT

congkteuction o
+ Improvement of public tramsport
+ Others )

Economic & financial analysis,
evaluation

Implementation program

* Fund raising plan

* Preparatory process of MRT
management '

* Construction. schedule

_19._



2-1

_CHAPTER 2 =~ EXISTING CONDITIONS IN STUDY AREA

-.;Exiétiog.condition of Urban Transport -

Overall urban trafflc demand in Cuayaqull is malnly ‘catered

-by such road transport as prlvate vehlcles, taxies and publlc

buses.: These transport syatems had well functloned prev1ously

because the Guayaqu11 c1ty was not large and 1ts road system has

'developed 1n relatlvely Suff1c1ent level. Now, however, they

'seem to be confronted w1th heav1er load than their transport
capacxty wh11e the 01ty 13 belng urbanlzed extens;vely and its
urban populatlon is grow1ng rapldly. '

The traffic demand for typical transport modes are shown in

'Table_Z‘l.l.

Table 2-1.1 PRESENT URBAN TRAFFIC DEMAND IN GUAYAQUIL BY MODE

o Unlt. Trlps/day in 1982

MODE TRIP VOLUME
Private Vehicles 1,051,000
Bas ; .: | 842,000

Tremi 420,000
Total 2,313,000

Sourcé)- M/P Study

The trips of private vehicles will increase with the car
ownership growth in future, vesulting in making the road traffic
congestion worse.

The pub11c urban bus system plays an important role in

urban transport and it prov1des moblllty to the people who lack

'self-movable means._ L

Though a ‘bus can afford to carry more peoples than a small

priﬁate vehloles and thus utlllze roadwdy more efficiently,

" traffic congestion on the road is disturbing the

traﬁspdrtability'of urban bus system.
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1)

2)

3)

Traffic Volume on Arterxel roads 1n Guayaqull.;-=.j

The Guayaqull city has such an urben development pattern
that the suburban areas have been extended to surroundlngs from
the single core of the eity and. the major roads contiect them
each other, Such maJor roads con91st of w1de mu1t1—carr1ageways
and have thh capac1ty but the concentratlon of trafflc on these
roads leads to congestlon." ' ' S

Flgure 2~ 1 1 shows traffic flow of maJor arterlal road ;
gections 31tuated at entry p01nts toward the CBD L

In comparlson with the data. at’ year 1982 when Master Plan
was StudIEd, a greater change can be seen malnly at northern
Suburban sections while’ mlnor changes occur at the 1nnermost

sections near the CBD.

Viriation by time

The traffic flow have a peak between'B-ahd 9 a.m.,'remain.'
fairly constant throughout the day time and fall gradually after
6 p.m. (see Fxgure 2-1.3)

Vehicle Composition

The vehiculér composition varies.fairly'dépending on the
road sections because each road has part1cu1ar route
characterlstlcs from the viewpoint of the roadside land use.

(see Figure 2-1.2).

AV, QUITQ

AV QUITO +
AV: RRCHAL

CL.PORTETE

AV.25 DE JULIO

Figure 2-1.2 TRAFFIC COMPOSITION BY ROADS

Source) The - supplementary trafflc survey by the Study Team, in 1985

=21~
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Figure 2-1.3  TRAFFIC VARIATION BY TIME

Source) The supplementary traffic survey:by-the Study Team
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